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EXECUTIVE SUMMARY 

This is the final Task 1 report of the preparatory review study on the Ecodesign 
Commission Regulation (EU) No. 814/2013 and Energy Label Commission Delegated 
Regulation (EU) No. 812/2013 for (dedicated) water heaters and hot water storage 
tanks.  

Task 1 not only describes the scope of the study, and the policies and test standards that 
apply to the products within the scope, but also reviews specific aspects mentioned in 
Article 7 of the regulations and evaluates the effectiveness of the current regulations in 
as much as can be derived from available data. 

Chapters 1 and 2 describe background and methodology of the study as well as the 
current product scope.   

Chapter 3 gives a comprehensive update of relevant policies and measures that interface 
with the water heater regulations. In that sense it addresses the following issues that are 
potentially relevant for a revision of said regulations:  

- Over 17 generic pieces of EU legislation relating to energy efficiency, environment 
and safety issues that have changed since 2007 and relate to water heaters (sections 
3.2 and 3.3). Indoor/outdoor sound power limits are discussed separately in section 
3.4. 

- Ecodesign and Energy Label regulations, including the amendments on labelling of 
internet sales and on verification of tolerances, the transitional methods, 
standardisation mandates and Commission guidelines ("FAQ") in section 3.5.  

- Per Member State the legislation in the field of the energy performance of buildings 
(EPB) and the role of heating appliances therein, as well as the national incentives 
for specific heating solutions in section 3.6.  

- The energy policy for water heaters in non-EU countries (US, China, etc.) in section 
3.7. 

- Voluntary endorsement labels and certification schemes in section 3.8.  

Chapter 4 gives a comprehensive overview of 24 test standards, most of which following 
the Commission mandates to the European Standardisation Organisations (ESOs). Also 
the ongoing work on verification tolerances is briefly discussed.  

Finally, chapter 5 gives a summary of issues identified from the previous chapters, the 
first stakeholder meeting, position papers of industry associations and other 
stakeholders, bilateral meetings, etc..  

Main items relate to: 

- The regulation and energy labelling of solar thermal devices, where 

o Installers are having trouble with the installer package label, i.e. where the 
installer has to determine the energy label rating from a combination of 
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components, e.g. a conventional water heater and a solar device from different 
manufacturers.1 Reportedly the reason is that it is too complex and/or training is 
not an installer’s priority. Several Member States and industry associations are 
facilitating training sessions and set up installer certification; overall these 
stakeholders don’t seem to be ready to give up the installer package label, also 
because of its unique merits in promoting solar devices and other hybrids. 
Industry association Solar Heat Europe proposes a simplification of rating of the 
solar thermal contribution.  

o In several Member States the governments do not require applicants for solar 
thermal subsidies to use the EU labels and/or they require other qualifications  
(e.g. Solar Keymark). This, and the fact that subsidies for solar thermal have 
been reduced in several Member States, does not help the uptake of the EU label 
in the heating market.  

o As solar devices are particularly suited for warmer climates (e.g. South of 
France, Spain, Italy, Greece, Portugal) there are voices advocating to show not 
only the performance in an Average (and Cold) climate on the label but also in 
the Warm climate zone (compare Energy Label Room Air Conditioners), also 
because labelled performance is lower than achieved in reality for these 
customers.  

o In certain Southern-European countries and especially in holiday homes, small 
low-cost instantaneous gas-fired water heaters are still popular and it is possible 
to obtain an ‘A+’ rating without any renewables. At the same it is often difficult 
to obtain more than an ‘A’ in a water heater package with solar thermal. This 
does not promote the uptake of solar thermal solutions.  

o Solar thermal systems are particularly suited as a retrofit to boost existing 
heating systems. Solar Heat Europe proposes to allow installers to rate and label 
such a retrofit situation. 

- There are several proposals to improve/change the solar performance (contribution) 

calculation method: 

o Proposals from Solar Heat Europe, Abrecht and mIO are introduced in the report 
and more details can be found in documents on the project website.  

o CETIAT proposes a correction to the solar contribution in the regulation (figure 1 
of the 8012/2013 regulation). 

o Solar calculations include distribution losses, whereas efficiency assessments for 
other water heaters do not include these losses. This reportedly leads to 
significant differences and should be looked into in a revised regulation.   

- The current transitional method mentions 4 different test standards that can be used 
to measure the standing (heat) loss of storage tanks. At least 2 out of 4 standards 
are converging. For the revision it would be highly beneficial if there were more 
clarity e.g. on the storage temperature for testing.  

- A new Primary energy factor (PEF) for EU electric power generation is now 
established at EU-level at 2.1 instead of the current 2.5. This will have consequences 

                                           

1 Compare the manufacturer’s package label, where one manufacturer offers combinations of components 
already supplied with a (pre-calculated) Energy label rating. No problems are reported on the manufacturer’s 
package label. 
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for e.g. the efficiency calculation of electrical appliances.  For EPB building codes, 
Member States can choose their own PEF and this may create confusion in the 
market in the years to come; 

- Dedicated conventional water heaters can form ‘hybrids’ with solar devices but also 
‘hybrids’ with heat-pumps where e.g. the heat pump preheats –at relatively high 
COP– to lukewarm (35-40 °C) conditions. The efficiency of such solutions, which also 
relate to the definition of ‘preferential heater’ cannot be properly assessed today.   

- The Ecodesign water heater regulation will have its share in the steadily decreasing 
air pollution through NOx -limits, but –following latest insights—abatement of  other 
emissions may be considered.  

- NOx emission correction factors or specific limits are probably due for third family 
gases (Liquefied Petroleum Gas LPG, propane, etc.). Currently the NOx limits are 
identical to those of second family gases (e.g.  natural gas).  
Another issue, not signalled as a problem but rather a point for good housekeeping 
and level playing field, is that the NOx -emission testing of combi-boilers (cf. (EN 
15502-1 ) is different from that of dedicated water heater versus (EN89 and EN 26 
standards, with different part loads and different weighting factors).   

- The issue of third-party verification and compliance in general cover a large part of 
chapter 5, intended to inform policy makers on the various aspects and stakeholder 
positions involved. Traditionally fossil fuel fired products are tested through third 
parties and electric boilers/heat pumps through self-declaration. Interestingly also a 
leading heat pump manufacturer indicated to be in favour of (some form of) third-
party verification. A group of German heat pump manufacturers remains against, 
because of the costs, time-to-market and other burdens expected. Several Member 
States and industry associations see advantages and disadvantages; they call for 
more study on the possible impacts. Green NGOs are positive on third party 
verification. 

- Interim results from extensive round-robin tests in the extensive ECOtest project 
suggest that the verification tolerances can often –depending on the heater-
product—be considerably reduced, e.g. from the current 8% to 4-5% for gas/oil fired 
water heaters.  

Apart from the above there are several minor adjustments that require the attention of 
the policy maker such as harmonisation of storage temperatures in hot water storage 
tanks, definitions, new products and scope limits, possible simplifications and rating 
conditions in test standards, clarifications needed in the transitional method. There are 
questions to discuss with stakeholders:  

− Following Art. 7 a) of the Ecodesign regulation on the appropriateness of setting 
Ecodesign requirements for greenhouse gas emissions related to refrigerants, should 
Ecodesign play a role in reducing F-gas emissions in addition to the existing F-gas 
regulation? If so, how? 

− Standardisation working groups are in the process of proposing not one but three 
brine source temperatures of -5, 0 and +5 °C for respectively Cold, Average and 
Warm climate. The performance of dedicated Heat Pump Water Heaters is now 
assessed at one outdoor air condition of 7 °C. Should there be heat pump water 
heater testing at more than one (climate-dependent?) outdoor condition, also 
considering the extra testing costs?  
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− The scope of the regulations needs to be defined more accurately. For instance how 
to test heat pumps designated to be used as water heaters when they are placed on 
the market without storage tank? How to handle dedicated water heaters with a 
capacity parameters that might be close to or just over the limit between labelling 
and Ecodesign (XL-XXL)?  
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Acronyms: 

..conv 'conventional', meaning not-condensing 

..e 
'electronic' water temperature control (in combination with EIWH or 
GIWH) 

..h 
'hydraulic' water temperature control (in combination with EIWH or 
GIWH) 

..HP Heat pump assisted water heater (suffix) 

..SOL Solar-assisted water heater (suffix) 

..SOL x.xm2 solar thermal water heater system of x.x m2 

..stor Storage water heater (often combined with 'COMBI') 

..xxkW/xxCOP 
kW heating power and indicative efficiency, in combination with ASHP or 
GSHP 

..xxL heated water storage volume in litre 

ASHP electric Air Source Heat Pump 

a annum (year) 

avg. average 

BAT Best Available Technology 

BAU, BaU Business-as-Usual (baseline without measures) 

BC, BaseCase the average appliance on the market (per category) 

BEP 
Break-Even Point (not to confuse with bep, best efficiency point, in 
reports and regulations for other Ecodesign products) 

BI Built-In 

BNAT Best Not yet Available Technology 

Cat. Category 

CECED European Committee of Domestic Equipment Manufacturers 

CEN European Committee for Standardization 

CLC, Cenelec European Committee for Electro-technical Standardization 

COMBI Combination Water and Space Heating Water Heater 

COP Coefficient of Performance 

DG  Directorate-General (of the EC) 

DHW Domestic Hot Water 

EC European Commission 

EIA  Ecodesign Impact Accounting (Study for the EC, 2014) 

EIWH Electric Instantaneous (flow-through) Water Heater 

EN European Norm 

EoL End-of-Life 

ESWH Electric Storage Water Heater 
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eq Suffix, means 'equivalent' 

EU European Union 

GHG Greenhouse Gases 

GIWH Gas- or oil-fired Instantaneous Water Heater 

GSHP electric Ground Source Heat Pump (water/brine-to-water) 

GSWH Gas- or oil-fired Storage Water Heater  

GWP Global Warming Potential, in Mt CO2 equivalent 

ICSMS Information and Communication System on Market Surveillance 

IEC International Electro-technical Committee 

ISO International Standardisation Organisation 

LCC Life Cycle Costs, in euros 

LLCC (design option with) Least Life Cycle Costs 

MEErP Methodology for Ecodesign of Energy-related products 

MEPS Minimum Efficiency Performance Standard 

msp manufacturer selling price 

NGO Non-Governmental Organization 

NPV Net Present Value 

PWF Present Worth Factor 

R Rate, in euro per physical unit  (followed by specific suffix) 

SHW Sanitary Hot Water (synonymous to DHW) 

SME Small and Medium-sized Enterprise 

SPB Simple Payback period, in years 

TC Technical Committee (in ISO, CEN, etc.) 

TPCA Third Party Conformity Assessment 

TR Technical Report 

VAT Value Added Tax 

VHK Van Holsteijn en Kemna, NL (author) 

WEEE Waste of electrical and electronic equipment (directive) 

WG Working Group (of a TC) 

yr annum (year) 

 

Units 
 

P-,T-,G-, M-,k-, d-, 
c-, m-, µ-, n- 

Peta-, Tera-, Giga-, Mega-, kilo-, deci-, centi-, milli-, micro-, nano- : 
parameter prefixes to indicate 10^15, 10^12, 10^9, 10^6, 10^3, 10^-1, 
10^-2, 10^-3, 10^-6 

CO2, CO2 Carbon dioxide (reference for GWP) 

J Joule, SI-unit of energy 

g gram or gramme, SI-unit of weight 

h hour, unit of time (3600 s) 

kW kilo Watt, 103 W 
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L, ltr litres (volume in m³) 

m meter, SI-unit of length 

m² square meter, unit of surface 

m³ meter cube, unit of volume 

Mt megatonne (10^6 metric tonnes, 10^9 kg) 

s second, SI-unit of time 

t metric tonne 

TWh Tera Watt hour 1012 Wh 

W Watt, SI-unit of power  (1 W= 1 J/s) 

Wh Watt-hour, unit of energy  (1 Wh=3600 J) 

 

 

Symbol (generic) Parameter 

A Surface, in m² 

AE,  AEC Annual Energy consumption, in kwh/a 

N Number (e.g. of cycles) 

P Power, in W 

Q Energy, in kWh 

t Time, in hours (or seconds) 

T Temperature, in °C or K 

U Specific heat loss coefficient, e.g. in W/K, W/m.K, W/m²K 

V Volume, in litre (dm³) 

η  Efficiency  
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Table 1. Calorific value and gross/net ratio of gas families 

Gas family Reference 
gas 

Net calorific 
value 
(MJ/m3) 

gross 
calorific 
value 
(MJ/m3) 

Ratio 
Gross/Net 

Ratio 
Net/Gross 

First G 110 13.95 15.87 1.138 0.8790 

Second H+E G 20 34.02 37.78 1.111 0.900 

Second L G 25 29.25 32.49 1.111 0.900 

Third - 
propane 

G 31 116.09 125.81 1.084 0.923 

Third - 
Butane 

 G 30 88.00 95.65 1.098 0.920 

Source: EN 437:2003+A1:2009 

First family: "city gas", very low calorific value, obsolete 

Second family: Methane gases, L=low calorific, H=high calorific,E=covers range L and H 

Third family: Liquefied petroleum gases, highest calorific values 

 

Table 2. Conversion of NOx of gas families 

1 ppm=2.054mg/m3 G 110 G 20 G25 G 30 G 31 

1 ppm = 1 cm3/m3 mg/kWh mg/MJ mg/kWh mg/MJ mg/kWh mg/MJ mg/kWh mg/MJ mg/kWh mg/MJ 

O2=0% 1 ppm= 

1 mg/m3 = 

1.714 

0.834 

0.476 

0.232 

1.764 

0.859 

0.490 

0.239 

1.797 

0.875 

0.499 

0.243 

1.792 

0.872 

0.498 

0.242 

1.778 

0.866 

0.494 

0.240 

O2=3% 1 ppm= 

1 mg/m3 = 

2.000 

0.974 

0.556 

0.270 

2.059 

1.002 

0.572 

0.278 

2.098 

1.021 

0.583 

0.284 

2.091 

1.018 

0.581 

0.283 

2.075 

1.010 

0.576 

0.281 

Source: EN 437:2003+A1:2009 
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GLOSSARY 

Tapping patterns 

Ecodesign energy efficiency limits 
depend on the capacity of the water 
heater. The capacity is expressed in 
‘tapping patterns’. A pattern is defined 
in terms of time, temperature and 
energy-content of hot water draw-offs 
in typical situations. A pattern relates 
to peak usage (e.g. in weekends); the 
average usage will be 40% lower. The 
graph relates to litres of 60° C water 
(at cold water of 10 °C). For showering 
at 40 °C the capacity, in litres, would 
be 66% higher. Special provisions 
apply to ‘off-peak’ and ‘smart’ 
appliances. 

 

Today, Ecodesign limits are ‘technology-neutral’, 
i.e. they do not depend on the technology that 
is used to produce the hot water and only look 

at the energy used, and this includes e.g. the 

energy to make electricity.  

Hereafter some of the technologies are 

explained. 
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EIWH 

Electric Instantaneous Water Heaters 
use an electric resistance element to 
heat up the water at the instant that it 
is needed, i.e. when the user is tapping 
hot water.  

They are compact, don’t have storage 
energy losses but often require high 
electric power input (in kW) that is 
available to households in only limited 
parts of the EU. They are used 
predominantly in single-point 
applications such as under sinks, 
washbasins or in showers. Maximum 
tapping patterns are M or –usually– 
lower. The traditional EIWH is 
‘hydraulic’; a sophisticated ‘electronic’ 
EIWH has more control over water 
temperature and is more efficient. 

 

 

ESWH 

Electric Storage Water Heaters use an 
electric resistance element to heat 
water in an insulated storage tank. 
They have a modest electric power 
input (1.5-3 kW), can be used 
anywhere in the EU, may have tanks as 
small as 5 litres or even bigger than 
500 litres where they keep water at 
temperatures of 60-80 °C. Despite the 
insulation the hot water in the tank 
cools down and must be periodically 
reheated to keep it hot. These storage 
losses can be lower when the ESWH 
does not reheat in periods where there 
are no hot water draw-offs. ESWHs 
that have this option, with advanced 
electronics, are called ‘smart’ and have 
a different efficiency limit than 
standard ESWHs. 

 

 

EIWH 

 

ESWH 
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GIWH 

Gas-fired Instantaneous Water Heaters 
have a gas burner that heats up 
sanitary water that runs through a coil 
when the user is drawing off hot water. 
Like the EIWHs they are compact, don’t 
have storage losses and are used 
mainly as single point devices for the 
kitchen sink or bathroom. The gas-grid 
has no power limits and, with an 
appropriate design, GIWHs can deal 
with most tapping patterns and can be 
used anywhere there is a connection to 
the gas-grid (or even with bottled gas).  

GIWHs are relatively popular in parts of 
southern-EU homes or holiday 
dwellings where there is no or little 
need of space heating. In Central and 
Northern Europe they are still 
sometimes used as a complementary 
heater to a separate space heating 
appliance. 

Most GIWHs are ‘open’ combustion 
devices, which means the combustion 
air comes from the room and the flue 
gases go outside through a small 
chimney in the wall. Older models also 
emit flue gases to the room, but are 
now largely forbidden for safety 
reasons. Newer GIWHs are often 
‘closed’, which means that also the 
combustion air comes from outside.   

 

 

GIWH 
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GSWH 

Gas- or oil-fired fired Storage Water 
Heaters have a gas burner that heats 
up sanitary water in an insulated 
storage tank. They are used in 
situations with no or separate space 
heating but they offer a higher capacity 
than a GIWH (e.g. to fill a bath) and/or 
in multi-point applications. A large tank 
(150 litre or more) is typical. GSWHs 
have storage losses.  

 

  

 

Instantaneous COMBI 

A factory-made boiler with a heating 
loop for Central space Heating (CH) 
and a heating loop for Sanitary Hot 
Water (SHW) is called a ‘combi’. A 3-
way valve switches between the two 
loops, giving priority to the SHW-loop 
when tapping.   

The common elements in both loops 
are a heat exchanger, heated by a gas- 
or oil-fired burner, and a circulator that 
pumps the heating water around.  In 
an instantaneous combi the heating 
water goes through a second heat 
exchanger that heats up to SHW. There 
is no –or little—storage loss. Water 
heating in a combi can benefit from the 
residual heat of the space heating 
function (and vice versa). This is why 
energy efficiency is often higher than 
with a dedicated water heater like a 
GIWH or GSWH. Disadvantage of a 
combi may be that it uses the same 
burner for both CH and SHW which 
may lead to considerable over sizing 
(and unfavourable on-off operation) of 
the CH-part. 

 

  

GSWH 

 

Instantaneous COMBI 
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Storage COMBI (integrated) 

A part of the factory-made combi’s 
does not use a small heat exchanger 
but a storage tank with a heating coil. 
This shortens the ‘waiting time’ 
between the user opening the hot 
water tap and the hot water actually 
reaching the desired temperature. As 
both the boiler and the storage tank 
are in the same casing, the volume of 
the tank is limited and varies between 
30 and 120 litres, depending on the 
model. Storage COMBIs have storage 
losses.  

  

 

INDIRECT CYLINDER + BOILER   

In principle, any gas-, oil- or biomass-
fired boiler or district heating system 
that can reach a heating water 
temperature of 80 °C can be turned 
into a ‘combi’ by adding an indirect 
cylinder, i.e. a storage tank with an 
internal heating coil, and a 3-way 
valve. The control of the 3-way valve is 
often already incorporated in the boiler. 
The lay-out is the same as for an 
integrated storage combi, but tank and 
boiler are separate and thus there is no 
space restriction for the size of the 
tank. This solution gives high water 
comfort and high capacity for 
households (tanks 80 to 200 litres) but 
also for commercial services (tapping 
patterns 3XL, 4XL or higher with tanks 
of 500-1000 litres or higher). Indirect 
cylinders have storage losses.  

 

 

Storage COMBI 

 

INDIRECT CYLINDER + BOILER 
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SOL ESWH 

Solar-assisted ESWHs use a solar 
collector use thermo-siphon circulation 
(not needing a circulator pump) to feed 
an on-the-roof tank, which in turn 
feeds into an ESWH for back-up 
heating if there is not enough sun. This 
configuration is simple, robust and 
most popular in countries with a lot of 
sunshine.  

 

An alternative configuration uses a 
single solar storage tank (typically 300 
litres) placed inside the house. The 
tank has an indirect heating coil in the 
lower part that is heated by the solar 
collector loop (with small solar 
circulator). The upper part is used for 
back-up heating by the electric 
resistance heater. The collector is a 
glazed or vacuum tube type that still 
supplies some solar heat in cloudy and 
colder weather. It is used in Central 
and Northern countries in parts where 
there is no fossil-fuel back-up. Solar 
water heaters, also including the SOL-
COMBI below, have storage losses. 

 

  

 

 

 

SOL-ESWH (South) 
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SOL-COMBI 

For situations with households 
connected to gas (or oil) heating an 
indirect coil, connected to the boiler, is 
used as back-up heater instead of 
using an electric resistance element.  

This means that the ‘twin coil’ solar 
storage tank has two internal coils: one 
for the gas-fired boiler loop and one for 
the solar loop. Households will usually 
use a combi; a dedicated boiler may be 
used for larger capacities in commercial 
applications. 

 

 

  

HPWH monobloc 

Dedicated Heat Pump Water Heaters 
were introduced as mass-product in 
2008 as replacement for ESWHs, 
especially for the higher tapping 
patterns (XL, XXL, 3XL) with tanks 
270-450 litres, but there are also 
apartment-style models for M and L 
tapping patterns with 80-100 litre 
tanks. The EU-2014 market is already 
100 000 units and growing fast. The 
HPHW combines an air-source heat 
pump with a storage tank. The 
condenser coil of the heat pump is 
wrapped around the tank to the other 
parts (compressor, evaporator, valve, 
and fan) on top of the tank. Most 
HPHW have an electric resistance 
booster. The COP (efficiency) is 
typically 300-350% and the label-
rating is ‘A’. Prices vary, depending on 
size and manufacturer, between €700 
and €3500 with on average €2500 for a 
270 litre model (XL/XXL tapping 
pattern).  

The HPWH is installed in unheated or 
half-heated spaces (garage, utility 

  

SOL- COMBI 

HPWH mono 
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room) and vents to the outdoors. 
Smaller units can also be installed in 
heated spaces with a double 
functionality as ventilation unit.  

 

HPWH split 

The HPWH-split unit works like the 
HPWH-exhaust but in this case the heat 
source is outdoor air and the box with 
evaporator, compressor and fan is 
placed not on top of the tank but in a 
separate outdoor unit. This is a typical 
configuration in Japan, e.g. for the 
‘Ecocute’ types that works with ‘natural 
refrigerants’ such as CO2. Also normal 
refrigerants like R134a are being used. 
Prices are considerably higher than for 
the HPWH-exhaust (typically with 
R134a refrigerant). 

Monobloc and split HPWHs as well as 
GSHPWH have storage losses. 

 

 

GSHPWH 

With an indirect cylinder and a 3-way 
valve a water heater can be made from 
Ground Source or Water Source Heat 
Pump. These heat pumps are mostly 
used as a combi, i.e. both for space 
and sanitary water heating. It works 
like a SOL-ESWH but instead of having 
an external loop through a solar 
collector the loop goes through the 
heat pump which then exchanges heat 
with e.g. a soil loop, either horizontally 
at a depth of 3-5 m or vertically with 
depths of up to 100 m. The diagram 
shows the principle; the details of the 
heat pump (the white box) are not 
elaborated.  

Note that this glossary is only intended to 
explain basic principles of technologies to non-

experts. It cannot be used for any other 
purpose. 

 

HPWH split 

GSHP WH 
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1 INTRODUCTION 

This is the final Task 1 report of the preparatory review study on the Ecodesign 
Commission Regulation (EU) No. 814/2013 and Energy Label Commission Delegated 
Regulation (EU) No. 812/2013 for water heaters.  

The complete preparatory review study follows the general structure laid down in the 
Methodology for Ecodesign of Energy‐related Products (MEErP) of 20112 which consists of 
seven tasks: 

1. Task 1 – Scope 

2. Task 2 – Markets 

3. Task 3 – Users 

4. Task 4 – Technologies 

5. Task 5 – Base Case LCA & LCC 

6. Task 6 – Design Options 

7. Task 7 – Scenarios 

1.1 Study motive 
Article 7 of Regulation (EU) No. 814/2013 requires the Commission to review the 
Ecodesign regulation in the light of technological progress with heaters and hot water 
storage tanks and present the result of that review to the Ecodesign Consultation Forum 
no later than five years from the date of entry into force of this Regulation. In particular, 
the review shall include an assessment of the following aspects: 

� the appropriateness of setting Ecodesign requirements for greenhouse gas 
emissions related to refrigerants; 

� on the basis of the measurement methods under development, the level of the 
Ecodesign requirements for emissions of carbon monoxide, hydrocarbons and 
particulate matter that may be introduced; 

� the appropriateness of setting stricter Ecodesign requirements for the energy 
efficiency of boiler space heaters and boiler combination heaters, for the sound 
power level and for emissions of nitrogen oxides; 

� the appropriateness of setting Ecodesign requirements for heaters specifically 
designed for using gaseous or liquid fuels predominantly produced from biomass; 

� the validity of the conversion coefficient value ("PEF", currently set at 2.5); 

� the appropriateness of third party certification. 

                                           

2 http://ec.europa.eu/docsroom/documents/26525 
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Furthermore, the appropriateness of setting separate Ecodesign requirements for specific 
types of water heaters is supposed to be reviewed. This matter was already treated in 
the Special Review Report (2016) but the conclusion was that a more comprehensive 
assessment was needed to come to a finite conclusion. → see Task 4 Technology and 
Task 7 

Article 7 of 812/2013 requires the Commission to review the Energy Labelling delegated 
regulation for space heaters and combination heaters in the light of technological 
progress no later than five years after its entry into force. The review shall in particular 
assess: 

any significant changes in the market shares of various types of appliances; 

� the appropriateness of the package fiche and label set out. 

In addition to the above the Commission requested in its Terms of reference for this 
study: 

� an assessment of resource efficiency, such as disassembly, recyclability, reparability 

and durability, following the adoption of the Circular Economy Package in December 
2015 and the new Ecodesign Working Plan 2016-2019; → see Task 4 - 

Technology 

� a quantitative evaluation of the impact of the existing regulations. → see Task 2 - 

Market 

� a technology roadmap to show previous technological innovations, current product 
technologies including best available technologies (BAT), and concentrate mainly on 

an outlook of technologies yet to enter the market (BNAT) as well as general 
technological trends in the examined product sector, using the findings from the 

MEErP as basis. This technology roadmap should give the Commission the basis in 
terms of a technology overview to develop a strategy on future effective support 

under the EU research framework programme, Horizon 2020, to foster the 
development and production of energy efficient, novel technologies within the 
European Union. → see Task 2 – Market, Task 4 Technology and Task 7 

1.2 Task 1 topics and structure according MEErP 
Task 1 defines the scope of the study, describes applicable and relevant policies and 
measures and test standards. As this study is a review study specific aspects mentioned 
in Article 7 of the regulations are addressed, elaborated with specific request from the 
study terms of references. 

According to the MEErP 2011 methodology Task 1 entails the following subtasks 
(numbering in brackets is as in MEErP 2011), with some modifications as this is a review 
study for existing legislation: 

Chapter 2: Product scope (MEErP 1.1)  

The scope is defined by the regulations to be reviewed. It shall consider whether 
exclusions or additions to the scope are required. 
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For completeness the Prodcom categories are added and the description of test standards 
include the scope of the standard;  

Chapter 3:  Policies and measures (MEErP 1.3)  

Identify and describe: 

a. relevant EU legislation 

b. relevant member State legislation 

c. relevant third country legislation 

Chapter 4: Test standards (MEErP 1.2) 

Identify and describe   

a. EN or ISO/IEC test standards 

b. Mandates 

c. if relevant, test standards specific to Member States (intra EU) 

d. if relevant, test standards specific to third countries (extra EU) 

The standards are to be analysed as regards overlapping on performance, resource use 
and/or emissions. 

Also analyse and report on new standards being developed (if involving major changes), 
issues related to measurement uncertainty, reflection of real-life functioning, and 
meeting objectives of the mandate.  

Chapter 5: Evaluation and outlook (terms of Reference of study) 

See section 1.1 on Study motive   

 

This report will follow the MEErP structure in the order mentioned above.  

Note that the MEErP methodology was conceived to investigate products new to EU 
regulation. For review studies there can be shortcuts where subjects were already 
treated in the original 2007 preparatory study.  

1.3 Evaluation 
Following the Better Regulation Toolbox it is important for a review of existing 
regulations to evaluate whether the regulation did/does what it was supposed to do and 
whether there was no significant negative impact as intended in Article 15 of the 
Ecodesign Directive. 

In this respect Task 1 is relevant as it presents and discusses several issues flagged by 
stakeholders, ranging from unclear definitions, to lack of appropriate standards, to 
interpretation of the meaning of the legal text, etc. Depending on the severity of the 
problem raised the issue could be relevant for/when revising the Regulation(s). 
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It is important to realise that Task 1 alone cannot give a full evaluation of the existing 
regulations because other aspects, such as changes in market shares, energy savings 
and emission reductions achieved, etc. are part of subsequent tasks.  

It is also important to realise that the first Ecodesign and Energy Labelling requirements 
applied as of September 2015 and certain stakeholders (even if involved in the 
preparatory works that started in 20063) were only able to understand the full impact of 
the regulation(s) on their businesses after the final rules were published in 2013, the 
transitional methods in 2014 and guidelines (FAQ/explanations) in 2015 and 2018. As the 
most recent market data (sales data) that could be collected and presented to the public 
(see Task 2) relates to year 2016, the sales data reflect changes after just one year after 
the first requirements came into force. The sales of 2016 may still include sales of 
wholesale stock etc. and may not reflect the full impact of the regulations. More recent 
sales data was not yet available. 

  

                                           

3 The preparatory study for the current regulations started in January 2006, using market data from 2004. The 
study was followed by a period of 6-7 years during which many discussions took place and revised proposals 
were considered. The outline of the current regulations became only visible since 2012. The heating industry, 
based on past experience, relied on the official text from September 2013, allowing a transitional period of 
two years. The publication of the Transitional Methods followed in 2014 and further guidelines, including FAQs 
resolving certain ambiguous matters, were published in January 2015 and were revised in 2018. 
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2 SCOPE OF THE STUDY 

2.1 Introduction 
As this study is part of the review process set out for water heaters and hot water 
storage tanks (both are from hereafter referred to as water heaters, if not explicitly 
mentioned separately), the scope of the study is linked to that of the regulations to be 
reviewed. Unless the analysis requires otherwise, the scope is expected to remain the 
same. 

2.2 Study scope 
The study scope is defined by the regulations to be reviewed and thus covers water 
heaters dedicated to providing warm sanitary water. The water heaters covered by the 
regulations and subject to study are: 

1. Fuel water heaters; 

2. Fuel driven heat pump water heaters; 

3. Cogeneration water heaters; 

4. Electric water heaters; 

5. Electric heat pump water heaters; 

6. Hot water storage tanks 

7. including combinations of the above, with/without controls, solar thermal devices, 
storage tanks 

For water heaters this means that products up to 400 kW and hot water storage tanks up 
to 2000 litre are covered. For Energy Labelling, the maximum heat output water heaters 
is 70 kW and the maximum volume of hot water storage tanks is 500 litres. The hot 
water storage volume covered. Also, packages of water heaters of ≤ 70 kW and solar 
devices are included. 

Water heaters that do not meet the reference energy of the smallest load profile, as 
specified in Annex III, are excluded.  

Also, water heaters designed for solely the production of food or hot drinks are excluded. 
This means that "boiling water heaters" that can provide boiling water but also domestic 
hot water at the tap4 are included in the scope as water heater, because they meet the 
definition of water heater (note: load profile 3XS is limited to max 7 L storage) and are 
not designed for solely the production of food and hot drinks (DHW produced can be for 
any use). As these water heaters are usually intended to be used with specifically 

                                           

4 Such products are also referred to as "3-in-1" boiling water taps as they provide boiling (1), hot (2) and cold 
(3) water. Examples are the Quooker Combi range, Franke Combi range, GROHE Duo range, etc. 
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designed taps, the testing as water heater may require special test provisions which will 
need to be described by the standardisation organisation.  

Combination heaters (as defined in Article 2 of Commission Regulation (EU) No 
813/2013) are excluded as these are covered by Regulations (EU) No 813/2013 and 
811/2013 although both may be described in various places in this report to provide a 
more complete picture.  

Water heaters designed for using solid fuels or gaseous or liquid fuels from biomass are 
excluded from the scope of the regulations, but the review requires assessment of 
appropriateness of setting Ecodesign requirements for heaters specifically designed for 
using gaseous or liquid fuels predominantly produced from biomass, so these heaters are 
not excluded from the scope of this study. 

 

2.3 EU Categorisation 
Water heaters are categorised in the Eurostat PRODCOM/Europroms database under 
various product codes: 

Table 3. PRODCOM categorisation and matching HS codes 

Description  Prodcom HS/CN  

Electric instantaneous water heaters 27.51.25.30 8516.10.11 

Electric water heaters (including storage water heaters) (excluding 
instantaneous) 

27.51.25.50 8516.10.80 
("Other") 

Electric water heaters and immersion heaters (excluding 
instantaneous water heaters) 

27.51.25.60 

   

Non-electric instantaneous or storage water heaters 27.52.14.00 8419.11 

 

The COMEXT database for trade use HS codes 8516.10.11 (Electric instantaneous water 
heaters) and 8516.10.80 (Electric water heaters and immersion heaters [excluding 
instantaneous water heaters]) for electric appliances. Non-electric appliances are covered 
by 8419.11 (Instantaneous or storage water heaters, non-electric) of which 
8419.11.00.00 covers instantaneous gas water heaters and 8419.19.00.00 covers ‘other’ 
appliances. 

The category non-electric instantaneous or storage water heaters can include solid fuel 
water heaters, which are not in the scope of the water heater regulations.  Eurostat 
databases do no longer show a split-up by fuel type.  

For solar thermal panels, not to be confused with solar photovoltaic panels, there is no 
indication in which cluster they could be placed. The same goes for micro-CHP water 
heaters.  
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3 POLICIES AND MEASURES 

3.1 Introduction 
The aim of this section is to describe which policies and measures affect the performance 
and characteristics of space/combination heaters. 

First is described generic EU legislation with relevance to water heaters followed by 
product specific legislation such as the Ecodesign Regulations and the labelling 
(delegated) regulations. 

The section includes a description of measures at Member States and extra EU level. 

Test standards are described in chapter 4 Test standards.  

 

 
Figure 1. Overview of policies and measures, top-down 

 

3.2 Generic EU policies and measures 
Water heaters are covered by generic legislation dealing with energy efficiency5, 
environmental performance, safety and/or functionality. 

Where these policies or measures prescribe essential requirements, the actual meaning is 
then translated into technical (test) standards according which products have to be 
tested in order to carry the CE marking and move freely within the internal market. 

                                           

5 Proposal for a Regulation on the Governance of the Energy Union (COM(2016) 759 final): Article 27, item 5. 
If, in the area of energy efficiency, without prejudice to other measures at Union level pursuant to paragraph 
3, the Commission concludes, based on its assessment pursuant to Article 25(1) and (3), in the year 2023 
that progress towards collectively achieving the Union’s energy efficiency target mentioned in the first 
sentence of Article 25(3) is insufficient, it shall take measures by the year 2024 in addition to those set out in 
Directive 2010/31/EU and Directive 2012/27/EU to ensure that the Union's binding 2030 energy efficiency 
targets are met. Such additional measures may in particular improve the energy efficiency of: (a) products, 
pursuant to Directive 2010/30/EU and Directive 2009/125/EC; (b) buildings, pursuant to Directive 
2010/31/EU and Directive 2012/27/EU; (c) and transport. 
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The Ecodesign Directive and Energy Labelling Regulation are different in the sense that 
these are framework directives/regulations that do not prescribe the essential 
requirements but instead depend on product specific implementing measures to do this. 
For water heaters this is Regulation (EU) No 814/2013 (Ecodesign) and Delegated 
Regulation (EU) No 812/2013 (energy labelling). 

 Energy Labelling – 2017/1369/EU 3.2.1

The former Energy Labelling Directive 2010/30/EU has been replaced by the Energy 
Labelling Regulation (EU) 2017/13696 on 28 July 2017 

Like the old Directive, amended by Commission Delegated Regulation (EU) No 518/2014 
with regard to labelling of energy-related products on the internet7, the new regulation 
sets out obligations for suppliers and dealers of energy-related products for the labelling 
of those products and the provision of standard product information regarding energy 
efficiency, the consumption of energy and of other resources by products during use and 
supplementary information concerning products, thereby enabling customers to choose 
more efficient products in order to reduce their energy consumption. Two new elements 
are that the scope specifically includes 'systems' and that there is an obligation for 
suppliers to provide data-input for a product database. 

The new regulation also presents new rules for the introduction of new labels and 
introduces a procedure to rescale existing labels. New labels shall no longer allow classes 
above A (A+ etc.), and class A shall be empty when a label is introduced on the market, 
to avoid too frequent rescaling of labels (A and B empty if the pace of product change is 
quick). 

For water heaters in particular this means: 

� Suppliers are obliged to enter in the database the data of models placed on the 
market as of 1 Jan 2019. Relevant data of models covered by existing acts placed on 
the market between 1 Aug 2017 and 1 Jan 2019 shall be entered in the database by 
30 Jun 2019. Entry of data of even older models is voluntary. Dealers of packages 
(sole responsible for the data) are excluded from this. 

� A review of the water heater (and space/combi heater) regulations, with a view to 
rescaling them, must be presented by 2 August 2025. The Commission must, where 
appropriate, adopt by 2 August 2026 delegated acts that introduce A to G rescaled 
labels. In any event, the delegated acts introducing A to G rescaled labels shall be 
adopted no later than 2 August 2030 (Article 11.5). 

For manufacturers of water heaters currently covered by Delegated Regulation (EU) 
812/2013 this means they must provide relevant data to the database to be established 
(EPREL) by 2019, and that a study for the rescaling of labelling is announced for 
completion by 2025. 

                                           

6 OJ L 198, 28.7.2017, p. 1-23 
7 OJ L 239, 6.9.2013, p. 162. 
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 Ecodesign - 2009/125/EC (ex. 2005/32/EC) 3.2.2

Directive 2009/125/EC of the European Parliament and of the Council of 21 October 2009 
(recast of Directive 2005/32/EC on energy using products) establishes a framework for 
the setting of eco-design requirements for energy related products which have to be met 
before they can be used or sold in the EU. It does not apply to transport used to carry 
people or goods. 

The Ecodesign Directive aims to remove disparities between the laws or administrative 
measures adopted by the Member States in relation to the Ecodesign of energy-related 
products as these may impact the establishment and functioning of the internal market. 
The Directive refers in particular to Article 95 of the Treaty establishing the European 
Community. 

Key points of the Directive are: 

� Eco-design requirements cover all stages of a product’s life: from raw materials, 
manufacturing, packaging and distribution to installation, maintenance, use and 
end-of life. The requirements can be: 

- specific e.g. minimum energy efficiency requirements or maximum 
emission limit values, or criteria related to circular economy (produce 
durability); 

- generic, e.g. requiring the provision of relevant product information and 
may extend to producing an overview of life cycle impacts. 

� Products which satisfy the requirements bear the CE marking and may be sold 
anywhere in the EU. 

The Directive is a New Approach Directive and requires the use of CE marking and 
harmonized standards to show conformity with essential requirements. The essential 
requirements and conformity assessment procedures are specified by the implementing 
measures and leave to manufacturers the choice between the internal design control set 
out in Annex IV to this Directive (Module A of Council Decision 768/2008/EC) and the 
management system set out in Annex V to this Directive (the management system 
assessment includes, besides the same elements as the internal design control, 
additional elements regarding a management system aimed at improving the 
environmental performance of products and the organisation; describing policies, 
planning, implementation and documentation, checking and corrective action). 

Other modules as described in Annex II to Decision No 768/2008/EC (Module A to G) are 
in principle possible, where duly justified and proportionate to the risk. 

 RES – Renewable Energy Sources Directive 2009/28/EC 3.2.3

The Renewable Energy Sources Directive (RED) 2009/28/EC, which amends and repeals 
earlier Directives 2001/77/EC and 2003/30/EC, creates a common set of rules for the use 
of renewable energy in the EU so as to limit greenhouse gas (GHG) emissions and 
promote cleaner transport.  

It sets national binding targets for all EU countries with the overall aim of making 
renewable energy sources account by 2020 for 20% of EU energy and for 10% of energy 
specifically in the transport sector (both measured in terms of gross final energy 
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consumption, i.e. total energy consumed from all sources, including renewables). These 
targets range from a low of 10% in Malta to a high of 49% in Sweden. 

Each EU country is to make a national action plan for 2020, setting out how to achieve 
the national target for renewables in gross final energy consumption as well as the 10% 
target for renewable energy sources in transport. To help achieve targets in a cost-
effective way, EU countries can exchange energy from renewable sources. To count 
towards their action plans, EU countries can also receive renewable energy from 
countries outside the EU, provided that energy is consumed in the EU and that it is 
produced by modern/efficient installations. Each EU country must be able to guarantee 
the origin of electricity, heating and cooling produced from renewable energy sources. EU 
countries should build the necessary infrastructure for using renewable energy sources in 
the transport sector. 

On 30 November 2016, the Commission published a proposal for a revised Renewable 
Energy Directive to make the EU a global leader in renewable energy and ensure that the 
target of at least 27% renewables in the final energy consumption in the EU by 2030 is 
met. 

Annex VII of 2009/28/EC presents a method for accounting of renewable energy from 
heat pumps, and only heat pumps the seasonal performance factor SPF (equal to 
SCOPnet) of which exceeds 1.15*(1/η) shall be taken into account, whereby η is the ratio 
between total gross production of electricity and the primary energy consumption for 
electricity production and shall be calculated as an EU average based on Eurostat data. 
For a PEF of 2.5 this means the SPF shall exceed 2.875 (based on electricity in, heat 
out). 

Annex VII of 2009/28/EC presents a method for accounting of renewable energy from 
heat pumps. Only if a heat pump has a seasonal performance factor SPF exceeding 1.15 
the renewable heat shall be taken into account. 

The Commission published the Decision 2013/114/EU of 1 March 2013 laying down 
default values to calculate the energy from heat pumps. The Communication presents 
default values for the full load equivalent hours (HHE) and SPF per type of heat pump and 
climate condition. 

In Commission Decision 2013/114/EU the minimum SCOPnet of heat pumps is calculated 
to be 2.5 on the basis of a power system efficiency of 45.5% (indicating a SPF on 
electricity of 1.15/0.455 = 2.5). For fuel driven heat pumps the conversion = 1, and a 
SPEF =1.15 applies. The SCOPnet (SPFh2) is calculated without the energy consumption 
of a supplementary heater and is therefore by definition somewhat higher than the ηs for 
heat pumps. 

Member States can use default values ranging from minimum 2.5 for air-water in the 
cold climate to 3.5 for ground-water heat pumps (any climate). The same table also 
shows default equivalent full load operating hours (HHE) necessary for the calculation. 
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Member states are required to present an inventory of renewable energy (called 
SHARES), including heat from heat pumps, on a periodic basis to the Commission8.  

The calculation is described in Annex VII of 2009/28/EC: 

 

Where: 

ERES = The amount of aerothermal, geothermal or hydrothermal energy captured by heat pumps to be 
considered energy from renewable sources for the purposes of this Directive; 

Qusable = the estimated total usable heat delivered by heat pumps fulfilling the criteria referred to in 
Article 5(4), implemented as follows: Only heat pumps for which SPF > 1,15 * 1/η shall be taken into 
account 

SPF = the estimated average seasonal performance factor for those heat pumps; 

η = the ratio between total gross production of electricity and the primary energy consumption for 
electricity production and shall be calculated as an EU average based on Eurostat data 

Annex I.3.2 of Decision 2013/114/EU adds: 

 

Where: 

HHP = equivalent full load hours of operation [h] 

Prated = capacity of heat pumps installed, taking into account the lifetime of different types of heat 
pumps [GW] (this calculation is used for calculating RES at Member State level) 

 

 EPBD – Energy performance of buildings 3.2.4

The Directive 2010/31/EU9 of the European Parliament and of the Council of 19 May 2010 
on the energy performance of buildings (EPBD) is a recast of the 2002 Directive and 
promotes the energy performance of buildings in the EU, taking into account outdoor 
climate and local conditions, as well as indoor climate requirements and cost-
effectiveness. 

The Directive is the European Union's main legislation covering the reduction of the 
energy consumption of buildings, by setting a holistic framework to improve the energy 
performance of buildings. First of all, it requires Member States to establish cost-optimal 
minimum energy performance requirements for buildings and building units10 and for the 

                                           

8 The SHARES tool has been developed for this- http://ec.europa.eu/eurostat/web/energy/data/shares 
9 OJ L 153, 18.6.2010, p.13-35 
10 A section, floor or apartment within a building which is designed or altered to be used separately 
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main envelope elements, This requirement applies both to buildings and existing 
buildings undergoing major renovation11.  

In addition, Energy Performance Certificates (EPC), providing information for prospective 
purchasers or tenants about the building’s or building unit's energy performance and 
recommendations for cost-effective improvements, shall be issued when buildings or 
building units are constructed, sold or rented out.  

National authorities must establish schemes to regularly inspect heating and air-
conditioning systems above certain thresholds of system capacity. However, these 
energy inspection reports have often been found to be "very limited impact”12  

The Directive also provides a common general framework for the calculation of energy 
performance of buildings, ensuring that the calculation of energy performance is based 
on the energy demand to meet needs under typical use and reflecting heating, cooling 
and domestic hot water needs. Additional aspects that should be taken into consideration 
include mechanical and natural ventilation and built-in lighting. The framework also 
requests to take into account the positive influence of heating and electricity systems 
based on renewable energy. 

Finally, the Directive provides a 'future-proof' vision for the building sector: new buildings 
owned and occupied by public authorities should achieve nearly zero-energy standards* 
by 31 December 2018 and all new buildings 2 years later. 

While there are regional differences, the rate of new buildings is about 0.5% per year 
and the rate at which existing buildings undergo a major renovation is about 1% per 
year.13 Existing buildings and buildings undergoing only ‘minor’ renovations are not 
affected by the minimum requirements set by the Member States under the EPBD. Such 
minor renovations, which include one or two measures (boiler replacement and double 
glazing) account for 85% of the renovation market.14 To conclude, the provisions of the 
EPBD and its minimum energy performance requirements only affect a small share of the 
EU’s buildings stock. 

Nearly zero-energy buildings (NZEB) are defined in Article 2 of the EPBD as buildings that 
have a very high energy performance, and where remaining energy needs are covered to 
a very significant extent by energy from renewable sources including renewable energy 
produced onsite and nearby. The requirement for a building to be a NZEB includes 
establishing a numerical indicator for primary energy needs, expressed in kWh/m2/year.  

In addition, Member States have to draw up national plans for the increasing the number 
of NZEB. These plans shall include, inter alia, intermediate targets for improving the 

                                           

11 Article 2 of the EPBD recast defines major renovation, as either a renovation in which “the total cost of the  
renovation relating to the building envelope or technical systems is higher than 25% of the value of the 
building, excluding the value of the land upon which the building is situated”, or a renovation in which “more 
than 25% of the surface of the building envelope undergoes renovation”. 

12 https://www.epbd-ca.eu/ca-outcomes/2011-2015 
https://ec.europa.eu/energy/sites/ener/files/documents/20160314_EPBD_Review_Stakeholders_event_14_M
arch_final.pdf  

13 Ecofys (2016) EU Pathways to a Decarbonised Building Sector, pp. 18-20. 
14 European Parliament DG for Internal Policies Policy Department A (2016) Boosting Building Renovation: 

What potential and value for Europe?, p. 20, retrieved from: 
http://www.europarl.europa.eu/RegData/etudes/STUD/2016/587326/IPOL_STU(2016)587326_EN.pdf  
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energy performance of buildings and information on policy, financial and other measures 
that will support the promotion of NZEB (including national measures and requirements 
concerning the use of RES in new and existing buildings undergoing major renovation). 
The Directive allows some flexibility on the application in practice of the definition of 
NZEB in Member States. 

Although the EPBD itself does not set minimum requirements for space heating products, 
or requires Member States to do so, the requirement for new buildings and major 
renovations to comply with cost-optimal minimum energy performance levels can 
certainly impact the choice of heating systems in buildings. The impact of the provisions 
of the EPBD on NZEB regarding space and combination heater technologies are further 
discussed in the sections dealing with Member States legislation. 

In relation to the EPBD, it is worth highlighting some examples of sectors and 
stakeholders that can have an interest for the Ecodesign and energy labelling regulations 
for space/combination heaters, such as: 

� Municipalities and their building inspectors responsible for examining and issuing 
permits for new constructions and major renovations that have to comply with 
minimum energy performance requirements. This can include inspections in case 
heating systems are replaced or upgraded (e.g. if a collective chimney needs to be 
changed to accommodate condensing boilers).    

� Independent experts for the energy certification of buildings under Article 17 of the 
EPBD, i.e. private companies or physical persons that give out Energy Performance 
Certificates for existing buildings and building units, in the scope of a sale or rent to 
a new owner or tenant, can also be helped by the energy label. 

� Boiler-inspectors carrying out the mandatory periodical inspections under Article 14 
of the EPBD (e.g. in Germany e. the ‘chimney sweeps’ (Schornsteinfeger15) can 
equally rely on energy labels to assess the energy efficiency of the boiler. 

� The above also signifies a need to ensure that the data required under Ecodesign 
and Energy labelling are used for calculations required under (national 
implementations of) the EPBD.  

On 30 November 2016 the European Commission proposed a revision of the EPBD: 
Directive 2010/31/EU. 

The proposals for amending the EPBD aims to tap into the significant energy-saving 
potential that still remains unused in the building stock, given that annual renovation 
rates are only between 0.4 and 1.2%, depending on the Member State.  

The changes proposed to the EPBD aim to make it more16: 

                                           

15 There are around 8000 Schornsteinfeger in Germany dealing with boiler inspection. Source: Gesetzentwurf 
der Bundesregierung, Entwurf eines Ersten Gesetzes zur Änderung des Energieverbrauchskennzeichnungs-
gesetzes, Germany, 2015. 

16 http://www.euractiv.com/section/energy/news/revision-of-eu-buildings-law-offers-chance-for-multiple-
benefits-wins/ 
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� Smart, by encouraging the use of ICT and modern technologies, including building 
automation and charging infrastructure for electric vehicles, to ensure buildings 
operate efficiently; 

� Simple, by streamlining or deleting provisions that have not delivered the expected 
output; and 

� Supportive of building renovation, by strengthening the links between achieving 
higher renovation rates, funding and energy performance certificates as well as by 
reinforcing provisions on national long-term building renovation strategies, with a 
view to decarbonising the building stock by mid-century. 

A controversial change is to limit Article 14 on the energy inspections of heating systems 
only to large buildings. Stakeholders argue that this does not introduce the necessary 
measures to accelerate the modernisation of old and inefficient heater systems, installed 
in existing single and multi-family buildings. Dedicated policies need to be developed to 
accelerate the replacement rates of old heating appliances in existing buildings, which 
are not undergoing a major renovation.  

The discussion led to amendments to the original Directive laid down in Directive (EU) 
2018/844 of the European Parliament and of the Council of 30 May 2018 (see the 
separate section on 2018/844/EU). Directive 2018/844/EU also amends parts of the EED 
2012/27/EU. 

In the context of the EPBD there is some concern over the  flexibility that Member States 
have been given to fill in the PEF value as they see fit.17  A recent case-in-point (Nov. 
2018) is the discussion in the Netherlands where new EPB (‘BENG’) policy proposals now 
move in the direction of a PEF of 1.45 (69% efficiency of electricity generation).18 
Compare: the previous Dutch PEF was 2.56 (39%), the  just agreed EU-wide default is 
2.1 (47.6%) and the Netherlands appears not on track to meet 2020 renewables 
target.19 

More on building regulations in Member States is provided in section 3.5 of this Task 1. 

 EED – Energy Efficiency Directive 2012/27/EU 3.2.5

The 2012 Energy Efficiency Directive20 establishes a set of binding measures to help the 
EU reach its 20% energy efficiency target by 2020. Under the Directive, all EU countries 
are required to use energy more efficiently at all stages of the energy chain, from 
production to final consumption. The Directive introduces several targets for Member 
States, energy distributors and retail energy sales companies. 

                                           

17 Hitchin, R. et al., Primary Energy Factors and Members States Energy Regulations, Concerted Action Energy 
Performance of Buildings, paper, 2018. https://www.epbd-ca.eu/wp-content/uploads/2018/04/05-CCT1-
Factsheet-PEF 

18 https://www.bouwwereld.nl/bouwkennis/elektrische-verwarming-winnaar-nieuwe-beng-
eisen/?utm_source=nieuwsbrief&utm_medium=email&utm_campaign=11/22/2018 

19 in 2016 RES share on gross energy consumption is 7%, while 2020 national target is 14%;  the 2015 RES 
share in electricity production is almost 15% while EU average is 28% according to the SHARED 2016 project. 

20 OJ L 315, 14.11.2012, p. 1-56 
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The EED repeals Directive 2004/8/EC of the European Parliament and of the Council of 11 
February 2004 on promotion of cogeneration (except for its Article 4(1-4) regarding 
energy performance requirements and system requirements set by Member States). This 
EED contains specific provisions for cogeneration and presents a scheme to identify high-
efficiency cogeneration. 

The present Directive is relevant for Ecodesign and labelling for space/combination 
heaters as it defines the PEF (primary energy coefficient, on which the CC conversion 
coefficient from electricity to primary is based) and it defines (in its Annex II 
Methodology for determining the efficiency of the cogeneration process) an important 
part of the 'micro-cogeneration' efficiency which falls in the scope of Ecodesign and 
labelling.  

Definition (39) defines ‘micro-cogeneration unit’ as a cogeneration unit with a maximum 
capacity below 50 kW e. This is aligned with 813/2013. According the EED Annex II the 
primary energy savings provided by cogeneration are calculated as: 

��� =
�
�1 − 1�������� + ���������� �

� ∗ 100% 

Where: 

- PES = primary energy savings 

- CHPHη = Efficiency of heat generation by cogeneration 

- CHPEη = Efficiency of electricity generation by cogeneration 

- RefHη = Efficiency of heat generation by reference process 

- RefEη = Efficiency of electricity generation by reference process 

Calculation example: A cogeneration process with a 70% heat efficiency and 20% electricity 
efficiency (overall 90% efficiency) results in 27% primary energy savings when compared with 
reference processes of 80% heating efficiency and 40% electricity efficiency. 

The EED requires that for cogeneration units the comparison with separate electricity 
production shall be based on the principle that the same fuel categories are compared. 

According COMMISSION DELEGATED REGULATION (EU) 2015/240221 of 12 October 2015 
reviewing harmonised efficiency reference values for separate production of electricity 
and heat in application of Directive 2012/27/EU of the European Parliament and of the 
Council and repealing Commission Implementing Decision 2011/877/EU the reference 
values are as follows (based on NCV, GCV calculation by VHK: divided by 1.1 for gaseous 
and 1.06 for liquid fuels), applying to year of construction after 2016. 

  

                                           

21 OJ L 333/54-61 of 19.12.2015 
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Table 4 Efficiency reference values for separate production of electricity and heat in DR 2015/2402 

 Heat Power (2016) 

Gaseous fuels (G10 Natural gas, LPG, 
LNG and bio methane) 

NCV 92% (hot water, from 2016) 

GCV 83.6% 

NCV 53% 

GCV 48.2% (PEF 2.075) 

Liquid fuels (L7 Heavy fuel oil, 
gas/diesel oil, other oil products) 

NCV 85% (hot water, from 2016) 

GCV 80.2% 

NCV 44.2% 

GCV 41.7% 

The delegated regulation also prescribes a correction of the reference values taking into 
account climate conditions, and correction factors for avoided grid losses (differentiated 
for on-site and off-site electricity consumption) 

The EED is also potentially relevant for Ecodesign and labelling of space/combination 
heaters –and vice versa– because in the National Energy Efficiency Action Plans (NEEAPs) 
that Member States have to submit under the EED, direct incentives (e.g. subsidies for 
space heating/combi equipment) and support activities (chimney renovation for collective 
dwellings, training and certification of installers, etc.) count.  

On 30 November 2016 the Commission proposed an update to the Energy Efficiency 
Directive, including a new 30% energy efficiency target for 2030, and measures to 
update the Directive to make sure the new target is met.  

It also included a proposal to revise the default European primary energy factor (PEF) of 
electricity of 2.5 which is used in the calculation of seasonal efficiencies of electric 
products under Ecodesign and labelling into 2.1 (see also the section on Directive 
2018/2002/EU). In addition, the EED review proposal gives full credit for “policies that 
accelerate the uptake of more efficient products” (Annex V.2.e). This will help to consider 
in the ‘energy savings obligation’ measures that motivate consumers to replace their old 
heating system before it breaks down. These proposals are included in Directive 
2018/844/EU. 

On 14 June 2018 the Commission, the Parliament and the Council reached a political 
agreement which includes a binding energy efficiency target for the EU for 2030 of 
32.5%, with a clause for an upwards revision by 2023.  

In the European Parliament legislative resolution of 13 November 2018 on the proposal 
for a directive of the European Parliament and of the Council amending Directive 

2012/27/EU on energy efficiency (first reading)22, this target is documented as an 
amendment to Art. 1.  As amendment to Art. 3 this resolution mentions 31 October 2022 
as the evaluation date for achieving the 2020 efficiency target (sub 4),  translates the 
32.5% target into ‘no more than 1 273 Mtoe of primary energy and/or no more 
than 956 Mtoe of final energy’  23(sub 5) and sets 2023 as a year for possible revision of 
the 2030 target if needed for technical, economical or decarbonisation policy reasons.  

                                           

22 COM(2016)0761 – C8-0498/2016 – 2016/0376(COD.  
See  http://www.europarl.europa.eu/sides/getDoc.do?type=TA&language=EN&reference=P8-TA-2018-
0442#BKMD-5 

23 Following the Brexit, the equivalent projections for the EU27, excluding the United Kingdom, show that 
primary energy consumption should be no more than 1,128 Mtoe and final energy consumption should be no 
more than 846 Mtoe in 2030. (http://europa.eu/rapid/press-release_IP-18-6406_en.htm)  
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 Directive (EU) 2018/844  amending the 2010 EPBD and 2012 EED 3.2.6

As stated before this Directive of 30 May 2018 amends both the EPBD 2010/31/EU and 
the EED 2012/27/EU. Among others this amendment of 30 May 2018 introduces 
elements to the definition of building systems (adding BACS, on-site electricity 
generation, etc.) and definitions for heating systems and heat generator. It requires 
Member States to set up a long-term renovation strategy, to ensure that the feasibility of 
high-efficiency systems is taken into account before the work starts and requirements 
apply for technical building systems, electro mobility and a methodology/indicator for 
smart readiness. 

The threshold for mandatory inspection of heating, ventilation and air-conditioning 
systems is raised from 20 kW (Article 14 under the former 2010 EPBD) to systems of 70 
kW and larger, and systems over 290 kW are equipped with monitoring equipment.  

The amendment thus updates the 2010 EPBD on various points and relaxes the 
requirements for inspection considerably. 

As regards the amendment to the 2012/27/EU EED Directive, Article 4 concerning the 
long-term strategy for mobilising investment in the renovation of buildings has been 
amended: "A first version of the Member States’ long-term strategies for mobilising 

investment in the renovation of the national stock of residential and commercial 
buildings, both public and private, shall be published by 30 April 2014 and updated every 

three years thereafter and submitted to the Commission as part of the National Energy 
Efficiency Action Plans."..  

 RES2018 – Renewable Energy Sources Directive (EU) 2018/2001 3.2.7

In 2018 the former RES Directive 2009/28/EC was recast. It was discussed and published 
at the same time as the recast of the 2012 Energy Efficiency Directive. 

The 2018 RES Directive "establishes a common framework for the promotion of energy 

from renewable sources. It sets a binding Union target for the overall share of energy 
from renewable sources in the Union's gross final consumption of energy in 2030. It also 
lays down rules on financial support for electricity from renewable sources, on self-

consumption of such electricity, on the use of energy from renewable sources in the 
heating and cooling sector and in the transport sector, on regional cooperation between 

Member States, and between Member States and third countries, on guarantees of 
origin, on administrative procedures and on information and training. It also establishes 

sustainability and greenhouse gas emissions saving criteria for biofuels, bio liquids and 
biomass fuels." (Article 1, Subject matter). 

Its relevance for Ecodesign or energy labelling of space/combination heaters (and water 
heaters) is fairly indirect. However, the 2018 RES prescribes methods for Calculation of 
the share of energy from renewable sources. These methods of course apply to heat 
pumps and solar devices but also to fuel driven products, using biofuels, including 
cogeneration products. 

It is in both ANNEX V Rules for calculating the greenhouse gas impact of biofuels, bio 
liquids and their fossil fuel comparators, point C. 1.b,iii & 16, and ANNEX VI Rules for 
calculating the greenhouse gas impact of biomass fuels and their fossil fuel comparators, 
point B,d,iii that the Directive prescribes the use of Carnot efficiencies to allocate 



 

 

Ecodesign Review Water heaters, Task 1, Final | July 2019 | VHK for EC 18 

 

greenhouse gas emissions to heat and electricity produced from cogeneration. In Annex 
V is written: 

Where a cogeneration unit [...] produces excess electricity and/or excess useful heat, the 

greenhouse gas emissions shall be divided between the electricity and the useful heat 
according to the temperature of the heat (which reflects the usefulness (utility) of the 

heat). The useful part of the heat is found by multiplying its energy content with the 
Carnot efficiency, Ch, calculated as follows: 

  

where:  

ECh,el =Total greenhouse gas emissions from the final energy commodity.  

E =Total greenhouse gas emissions of the bio liquid before end-conversion.  

ηel =The electrical efficiency, defined as the annual electricity produced divided by the 
annual fuel input based on its energy content.  

ηh =The heat efficiency, defined as the annual useful heat output divided by the annual 
fuel input based on its energy content.  

Cel =Fraction of exergy in the electricity, and/or mechanical energy, set to 100 % (Cel = 
1).  

Ch =Carnot efficiency (fraction of exergy in the useful heat). 

The Carnot efficiency, Ch, for useful heat at different temperatures is defined as: 

 

where  

Th =Temperature, measured in absolute temperature (kelvin) of the useful heat at point 
of delivery.  

T0 =Temperature of surroundings, set at 273,15 kelvin (equal to 0 °C) 

For the purposes of that calculation, the following definitions apply:  

(a) ‘cogeneration’ means the simultaneous generation in one process of thermal energy 
and electricity and/or mechanical energy;  

(b) ‘useful heat’ means heat generated to satisfy an economical justifiable demand for 
heat, for heating and cooling purposes;  

(c) ‘economical justifiable demand’ means the demand that does not exceed the needs 
for heat or cooling and which would otherwise be satisfied at market conditions. 
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The RES methods reflect a proposal presented in SEC(2010) 65 final, and  SEC(2010) 66 
final, REPORT FROM THE COMMISSION TO THE COUNCIL AND THE EUROPEAN 
PARLIAMENT on sustainability requirements for the use of solid and gaseous biomass 
sources in electricity, heating and cooling (COM(2010)11 final, 25.2.2010 

 EED2018 – Energy Efficiency Directive (EU) 2018/2002 3.2.8

In 2018 the former EED Directive 2012/27/EU was also amended by Directive (EU) 
2018/2002 of the European Parliament and of the Council of 11 December 2018. This 
Directive is relevant for Ecodesign and/or energy labelling of water heaters (and 
space/combination heaters) because of the discussion regarding the establishing of the 
PEF (Primary Energy Coefficient, which is equal to the Conversion Coefficient CC applied 
in Ecodesign and Labelling). Although the wording of the amending Directive refers to the 
use in national context, it does mention its possible effects on measures under ecodesign 
and/or energy labelling (see bold text below).  

Annex IV, footnote 3 of Directive 2012/27/EU is replaced by the following: 

"(3) Applicable when energy savings are calculated in primary energy terms using a bottom-up 
approach based on final energy consumption. For savings in kWh electricity, Member States shall 
apply a coefficient established through a transparent methodology on the basis of national 
circumstances affecting primary energy consumption, in order to ensure a precise calculation of 

real savings. Those circumstances shall be substantiated, verifiable and based on objective and 
non-discriminatory criteria. For savings in kWh electricity, Member States may apply a default 

coefficient of 2,1 or use the discretion to define a different coefficient, provided that they can 

justify it. When doing so, Member States shall take into account the energy mix included in their 
integrated national energy and climate plans to be notified to the Commission in accordance with 

Regulation (EU) 2018/1999. By 25 December 2022 and every four years thereafter, the 

Commission shall revise the default coefficient on the basis of observed data. That revision shall 

be carried out taking into account its effects on other Union law such as Directive 

2009/125/EC and Regulation (EU) 2017/1369 of the European Parliament and of the Council 

of 4 July 2017 setting a framework for energy labelling and repealing Directive 2010/30/EU (OJ L 
198, 28.7.2017, p. 1)."; 

In the current Ecodesign and Energy Label regulations a PEF of 2.5 is used. The limit 
values are based on primary energy use and all electricity consumption is converted to 
primary energy using the PEF-value 2.5. If the PEF value is now assessed to be 2.1 then 
the limit values of all forms of electricity consumption in the scope, i.e. electric resistance 
boilers/water heaters, electric heat pumps, auxiliary electricity use (fan, valves, controls) 
have to be converted –if all other issues are equal—by a factor (2.5/2.1). For instance, 
the theoretically maximum achievable primary energy efficiency of an electric resistance 
boiler, using a PEF of 2.5, was 40%. With a PEF of 2.1 this becomes 47.6%. 

Possibly, but not necessarily –it depends on the methodology adopted as discussed in 
section Error! Reference source not found. — the new PEF-value may also have an 
impact on the efficiency of (micro) cogeneration. 
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 NECD - 2016/2284/EU   3.2.9

The emission-related requirements of the Ecodesign regulation on boilers (and water 
heaters) are embedded in the framework for the EU clean air policy.  

The figure below illustrates the policy framework, with source-specific emission 
standards, the National Emission Ceilings Directive (NECD) and the Air Quality Directives 
(AQD).  

 
(Source: EEA, Air Quality in Europe, 2018) 

Figure 2. EU clean air policy – the policy framework 

The relevant source-specific emission standards include the Industrial Emissions Directive 
(including Chapter III on Large Combustion Plants LCP), the Medium Combustion Plants 
Directive MCPD and the Eco-design Directive that are discussed in separate paragraphs in 
this chapter.  

The new National Emission Ceilings (NEC) Directive 2016/2284/EU24 sets national 
emission reduction commitments for Member States and the EU for five important air 
pollutants: nitrogen oxides (NOx), non-methane volatile organic compounds (NMVOCs), 
sulphur dioxide (SO2), ammonia (NH3) and fine particulate matter (PM2.5). These 
pollutants contribute to poor air quality, leading to significant negative impacts on human 
health and the environment. Emission ceilings are set for 2020 and 2030. The new 
directive transposes the reduction commitments for 2020 agreed by the EU and its 
Member States under the 2012 revised Gothenburg Protocol under the Convention on 
Long-range Transboundary Air Pollution (LRTAP Convention). The more ambitious 
reduction commitments agreed for 2030 are designed to reduce the health impacts of air 
pollution by half compared with 2005. Further, the Directive requires that the Member 
States draw up National Air Pollution Control  Programmes that should contribute to the 

                                           

24 Directive (EU) 2016/2284 of the European Parliament and of the Council of 14 December 2016 on the 
reduction of national emissions of certain atmospheric pollutants, amending Directive 2003/35/EC and 
repealing Directive 2001/81/EC (Text with EEA relevance ), OJ L 344, 17.12.2016, p. 1–31 
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successful implementation of air quality plans established under the EU’s Air Quality 
Directive. 

There are no emission ceilings for carbon monoxide (CO) but there is a reporting 
requirement. In addition to PM2.5, there should be reporting on PM10 and , if available, 
black carbon (BC) and total suspended particulate matter (TSP). Furthermore, also 
reporting obligations for heavy metal emissions (Cd, Pb, Hg and possibly As, Cr, Cu, Ni, 
Se and Zn) as well as POPs, selected PAHs, dioxins and furans, PCBs and HCB are 
included in the NECD.  

Reporting of emissions and inventories under the new NECD started in 2017 and takes 
place annually, except for large point source emission (LPS, starting 2017) and the 
National air pollution control programmes (starting 2019) where reporting is due every 4 
years. Monitoring of impacts is reported every 4 years, starting 1 July 2018 for site 
locations and 1 July 2019 for reporting selected monitoring data.  

 
(Source: Status Report 2016 NEC Directive, EEA 2018.25) 

Figure 3. Emissions 2010-2016 and target levels 2020 and 2030 for five air pollutants26  

                                           

25 https://www.eea.europa.eu/themes/air/national-emission-ceilings  



 

 

Ecodesign Review Water heaters, Task 1, Final | July 2019 | VHK for EC 22 

 

Member States report to the EEA (European Environmental Agency) in Copenhagen(DK), 
which is supported by the ETC/ACM (European Topic Centre on Air Pollution and Climate 
Change Mitigation).  

The EEA 2018 status report mentions that Projected emissions reported by all Member 
States in 2017 and 2018 show that20 of them do not consider themselves on track 
towards meeting their reduction commitments set for 2020 for one or several of the 
pollutants (NOx, NH3 ,NMVOCs, SO2 and/or PM) on the basis of policies and measures 
currently in place. Similarly, 27 Member States are not on track for one or more of their 
2030 commitments. Additional emission reduction measures clearly need to be 
implemented so that these countries reach their future emission reduction commitments. 

Under the 2016 NEC Directive, until the end of 2019, the EU must continue to meet 
aggregated  2010 emission ceilings for the four key pollutants NOx, NMVOCs, SO2 and 
NH3. In each year since 2010, total EU emissions of these pollutants were below their 
respective ceilings (Figure 1). In 2016, EU emissions of NMVOCs and SO were already 
below the 2020 reduction commitments set for these pollutants. For both PM and NH3, a 
reduction of 2 % compared with the 2016 level is required in order to meet the 2020 EU 
commitment, whereas, for NOx, EU emissions need to be reduced by a further 6 % 
compared with 2016 levels. In contrast, additional efforts are needed for all pollutants if 
the EU is to achieve its 2030 emission reduction commitments (i.e. for NOx a reduction 
of 40 % compared with 2016 emissions; for NMVOCs,15 %; for SO, 34 %; for NH, 16 %;  
and for PM, 36 %). 

 

 Air Quality - Directives 2008/50/EC and 2004/107/EC 3.2.10

The Air Quality Directives (AQD) set the maximum concentrations of ambient air 
pollutants.  

� Directive 2008/50/EC on ambient air quality and cleaner air for Europe including the 
following elements: 

o The merging of most of existing legislation into a single directive (except for 
the Fourth Daughter Directive) with no change to existing air quality objectives. 

o New air quality objectives for PM2.5 (fine particles) including the limit value 
and exposure related objectives. 

o The possibility to discount natural sources of pollution when assessing 
compliance against limit values. 

o The possibility for time extensions of three years (PM10) or up to five years 
(NO2, benzene) for complying with limit values 

� Directive 2004/107/EC of the European Parliament and of the Council relating to 
arsenic, cadmium, mercury, nickel and polycyclic aromatic hydrocarbons in ambient 
air (Fourth Daughter Directive). 

                                                                                                                                    

26 As regulated under the NEC Directive 2016/2284/EU. Annex I and II ceilings refer to 2010 target levels 
established under the previous NEC Directive 2001/81/EC 
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Furthermore, there are two pieces of legislation in support of the two AQD mentioned 
above: 

� Directive 2015/1480/EC of 28 August 2015 amending several annexes to Directives 
2004/107/EC and 2008/50/EC of the European Parliament and of the Council laying 
down the rules concerning reference methods, data validation and location of 
sampling points for the assessment of ambient air quality 

� Commission Implementing Decision 2011/850/EU: Commission Implementing 
Decision of 12 December 2011 laying down rules for Directives 2004/107/EC and 
2008/50/EC of the European Parliament and of the Council as regards the reciprocal 
exchange of information and reporting on ambient air quality (notified under 
document C(2011) 9068) 

The table below gives, for a number of EU-regulated pollutants, the typical EU reference 
values and the average exposure of EU citizens compared to those EU reference values. 
It also gives the WHO reference values and the exposure to those WHO limit values. The 
pollutants are particulate matter with a size smaller than 2.5µm (PM².5),  particulate 
matter with a size smaller than 10µm (PM10), Ozone (O3), Nitrogen dioxide (NO2 as 
indicator for NOx), polycyclic aromatic hydrocarbons PAHs (BaP27 as indicator for PAHs) 
and sulphur dioxide (SO2 ).   

The table does not include all regulated pollutants. Directive 2008/50/EC  also handles 
lead (Pb, reference 0.5 µg/m³), benzene (reference 5 µg/m³) and carbon monoxide (CO, 
reference 5 mg/m³). Directive 2004/107/EC addresses, apart from PAHs (Bap target 1 
ng/m³) , also references for the heavy metals arsenic (As, target 6 ng/m³) , cadmium 
(Cd, target 5 ng/m³), nickel (Ni, target 20 ng/m³)28, mercury (Hg). 

Note that PM10 includes typically 50-70% wt. fraction PM2.5. Measurement of PM2.5 
must include at least the total mass concentration and concentrations of appropriate 
compounds to characterise its chemical composition.  

                                           

27 B(a)p or Bap=Benzo(a)pyrene (a marker for PAHs) 
28 Target values relate to For the total content in the PM10 fraction averaged over a calendar year. 
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Table 5. Percentage of the urban population in the EU-28 exposed to air pollutant concentrations 
above certain EU and WHO reference concentrations  

 

 (Source: EEA, Air Quality in Europe, 2018) 

 MCP- 2015/2193 and LCP (Chapter III of IED - 2010/75/EU) 3.2.11

Directive (EU) 2015/2193 of the European Parliament and the Council of 25 November 
2015 on the limitation of emissions of certain pollutants into the air from medium 
combustion plants (Medium Combustion Plant (MCP) Directive) regulates pollutant 
emissions from the combustion of fuels in plants with a rated thermal input equal to or 
greater than 1 megawatt (MWth) and less than 50 MWth. 

Medium combustion plants are used for a wide variety of applications (electricity 
generation, domestic/residential heating and cooling, providing heat/steam for industrial 
processes, etc.) and are an important source of emissions of sulphur dioxide (SO2), 
nitrogen oxides (NOx) and dust. The estimated number of MCPs in the EU is around 143 
000. 

The emission limit values set in the MCP Directive will have to be applied from 20 
December 2018 for new plants and by 2025 or 2030 for existing plants, depending on 
their size. It regulates emissions of SO2, NOx and dust into the air with the aim of 
reducing those emissions and the risks to human health and the environment they may 
cause. It also lays down rules to monitor emissions of carbon monoxide (CO). 

It is relevant for the Lot 1 review study, because it is intended to ‘fill the regulatory gap 

at EU level between large combustion plants (LCPs > 50 MWth)29, covered under the 
Industrial Emissions Directive (IED-2010/75/EU) and smaller appliances (heaters and 

                                           

29 There are almost 33.000 LCPs in 2015  (source: EEA 2018) https://www.eea.europa.eu/data-and-
maps/data/lcp  
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boilers <1 MWth) covered by the Ecodesign Directive.’30  This means that there should 
ideally be consistency in the limit values. 

More importantly, however, the current Ecodesign regulations do not cover the scope up 
to 1 MWth  rated thermal input calculated in Net Calorific Value NCV of the fuel (the 
lower limit of the MCP-scope). The upper limits of the scope of the Ecodesign regulation 
is 400 kW thermal output31. The Ecodesign regulation scope-limit refers to heat output. 
This means that the efficiency is a factor in determining the scope. To add to the 
confusion, the Ecodesign efficiency calculation uses the Gross Calorific Value GCV in its 
efficiency calculations, which means that there should be a conversion factor, depending 
on the type of fuel, to convert from GCV to NCV or vice versa. The emission limits (not 
the scope) are expressed in mg per kWh fuel input (in GCV) for the Ecodesign regulations 
and in mg per Nm³ flue gas output for the MCP Directive.     

In any case, it needs to be determined if and how the remaining gap between MCP and a 
possibly revised Ecodesign regulation needs to be filled.  

The table below gives MCP limit values for new medium-sized combustion plants.32  

Table 6. Emission limit values of the MCP Directive.  

 

As a reminder, in the Ecodesign boiler regulation 813/2013  the maximum emission 
limits for NOx –implementation from 26 Sept. 2018– are 56 mg/kWh GCV for boilers with 
gaseous fuels and 120 mg/kWh GCV for liquid fuel fired boilers.  As an order of 
magnitude this is more stringent than the values in the MCP Directive.  

                                           

30 http://ec.europa.eu/environment/industry/stationary/mcp.htm citation 
31 500 kW thermal output for solid fuel boilers. 
32 The MCP also has limit values for existing MCP, which are much more lenient. 
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For cogeneration with internal combustion engines the 813/2013 regulation gives 
relatively lenient limit values of 240 (gas) and 420 (liquid fuel) mg/kWh GCV, whereas 
the MCP gives relatively more stringent values of 95 (gas) and 195 (oil) mg/Nm³  for new 

engines. 

 

 RoHS(2) – 2011/65/EU & 2015/863/EU 3.2.12

In February 2003 the first RoHS Directive 2002/95/EC entered into force, restricting the 
use of hazardous substances in electrical and electronic products. The legislation requires 
heavy metals such as lead, mercury, cadmium, and hexavalent chromium and flame 
retardants such as polybrominated biphenyls (PBB) or polybrominated diphenyl ethers 
(PBDE) to be substituted by safer alternatives.  

In 2011 this Directive was repealed by Directive 2011/65/EU33 (RoHS 2) which clarified 
certain terms, introduced new definitions and introduced a wider scope of products (open 
ended scope). The list of restricted substances was widened in 2015 by an amendment 
(Commission Delegated Directive (EU) 2015/863 of 31 March 2015) that added four 
phthalate types (DEHP, BBP, DBP and DIBP) to the list. 

The RoHS requires demonstration of compliance by affixing the CE marking, plus related 
documentation. 

The list of products exempted from substance bans is continuously revised and updated. 
Frequently Asked Questions have been answered in the RoHS 2 FAQ document. 
Furthermore, consolidated guidance for exemptions applicants and related application 
format pursuant to RoHS 2 Article 5(8) have been drafted. 

In January 2017, the Commission adopted a legislative proposal under the Article 24(1) 
mandate to introduce adjustments in the scope of the Directive, including clarification on 
the conditions for exempting the reuse of spare parts, supported by the impact 
assessment. The proposal was adopted in first reading in the European Parliament on 3 
October 2017 and in the Council on 23 October 2017. The final act was signed on 15 
November 2017 and was published in the EU Official Journal on 21 November 2017 as 
Directive (EU) 2017/2102.  

The FAQ for the RoHS(2)34 indicate that fixed installed heating systems designed 
exclusively for non-residential use are large scale fixed installations and as a 
consequence excluded from the scope. Based on this explanation, it is understood that 
space/combi heaters and water heaters which are not exclusively for non-residential use 
are within the scope of RoHS from 2019. 

                                           

33 OJ L 174, 1.4.2011, p.88-110 
34 http://ec.europa.eu/environment/waste/rohs_eee/pdf/faq.pdf - in particular FAQ 7.1 is instructive 
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 REACH – 1907/2006/EC 3.2.13

Regulation (EC) No 1907/2006 establishes the ‘REACH’ (Registration, Evaluation, 
Authorisation and Restriction of Chemicals) system35. It aims to protect human health 
and the environment by ensuring greater safety in the production and use of chemical 
substances.  

REACH, which entered into force in 2007, applies to all chemical substances and thus has 
an impact on many businesses. It requires companies to identify and manage the risks 
linked to the substances they manufacture and sell in the EU. This information must be 
sent to the European Chemicals Agency in Helsinki for registration in a database. 

Companies must also demonstrate the safe use of the substance and communicate the 
risk management measures to users. Unregistered substances may not be manufactured 
in the EU or imported into the EU. There is the possibility to ask for derogations for 
specific applications. 

Authorities (European Commission and the relevant national authorities) identify 
substances of very high concern and place them on the REACH candidate list. These 
substances will eventually be phased out of the market. The list serves as an incentive to 
companies using these substances to look for safer alternatives or innovative solutions. 

Once a substance is identified as an SVHC, it is included in the Candidate List. The 
inclusion in the Candidate List brings immediate obligations for suppliers of the 
substance, such as: 

� supplying a safety data sheet; 

� communicating on safe use; 

� responding to consumer requests within 45 days and; 

� notifying ECHA if the article they produce contains an SVHC in quantities above one 
tonne per producer/importer per year and if the substance is present in those 
articles above a concentration of 0.1% (w/w). 

Per August 2017 4336 substances have been placed on the authorisation list37 (ANNEX 
XIV) and 68 substances (including several derived substances) on the list of restricted 
substances (Annex XVII). The REACH candidate list38 of Substances of Very High Concern 
(SHVC) for authorisation currently contains 174 substances (Dec 2017). 

                                           
35 Regulation (EC) No 1907/2006 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 18 December 2006 

concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a 
European Chemicals Agency, amending .., OJ L396, p.1, 30.12.2006. 

36 http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:02006R1907-20171010 – See: ANNEX XIV LIST 
OF SUBSTANCES SUBJECT TO AUTHORISATION, Consolidated version including Commission Regulation (EU) 
No 2017/1510 of 30 August 2017 

37 Meaning that they cannot be placed on the market, unless a special derogation is approved for a specific 
application. See http://echa.europa.eu/web/guest/addressing-chemicals-of-concern/authorisation/ 
recommendation-for-inclusion-in-the-authorisation-list/authorisation-list 

38 Meaning that they have been identified as SHVC but have not yet reached their ‘sunset date’ (phase-out) 
See: https://echa.europa.eu/candidate-list-table. 
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 WEEE – 2019/19/EU 3.2.14

The first WEEE Directive (Directive 2002/96/EC) entered into force in February 2003. The 
Directive provided for the creation of collection schemes where consumers return their 
WEEE free of charge. These schemes aim to increase the recycling of WEEE and/or re-
use. 

In December 2008, the European Commission proposed to revise the Directive in order 
to tackle the fast increasing waste stream. The new WEEE Directive 2012/19/EU entered 
into force on 13 August 2012 and became effective on 14 February 2014. This revised 
WEEE introduced an open-ended scope. 

Considering the FAQ document for the WEEE39 of 2014 explains that ‘Dependent on 
electric currents or electromagnetic fields in order to work properly’ means that the 
equipment needs electric currents or electromagnetic fields (e.g. not petrol or gas) to 
fulfil its basic function (i.e., when the electric current is off, the equipment cannot fulfil its 
basic function). If electrical energy is used only for support or control functions, this type 
of equipment is not covered by the Directive. Examples of equipment that does not need 
electricity to fulfil its basic function, (but only requires, for example, a spark to start), 
include petrol lawn mowers and gas stoves with electronic ignition only (see also 
Appendix, Part 2). 

Most water heaters rely on electricity to function as intended (to run the heater element, 
or combustion fan, controls including several safety devices, etc.) but as the WEEE 
Directive is transposed into national law, Member States have the discretion to specify 
their own scope and apparently there are differences between member States as regards 
what space/combination heaters are inside/outside the scope of the transposed WEEE40. 

On 4 February 2013, the Commission requested the European Standardization 
Organizations to develop European standards for the treatment of WEEE, Mandate 
M/518. These standards have been developed following the preparatory work under the 
WEEELABEX project, by the so-called WEEE-forum. European standards (EN) and 
technical Specifications (precursor for possible EN) relevant for WEEE include the 
following: 

Table 7. Standards for treatment of WEEE 

Standard 
reference 

Title or contents 

EN 
50419:2006 

Marking of electrical and electronic equipment in accordance with Article 11(2) of Directive 
2002/96/EC (WEEE)  

This standard applies to the application of the "wheelie bin" mainly – Requirements, design 
and location of the marking 

EN 50574 Collection, logistics & treatment requirements for end-of-life household appliances containing 
volatile fluorocarbons or volatile hydrocarbons 

TS 50574-2 Collection, logistics & treatment requirements for end-of-life household appliances containing 
volatile fluorocarbons or volatile hydrocarbons - Part 2: specification for de-pollution 

                                           

39 http://ec.europa.eu/environment/waste/weee/pdf/faq.pdf 
40 Comment by EHI, 5 December 2017 
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EN 50614 Requirements for the preparing for re-use of waste electrical and electronic equipment  (not 
yet published) 

EN 50625-1 Collection, logistics & treatment requirements for WEEE - Part 1: General treatment 
requirements 

TS 50625-3-2 Collection, logistics & treatment requirements for WEEE – Part 3-2: Specification for de-
pollution – Lamps 

EN 50625-2-2 Collection, logistics & treatment requirements for WEEE – Part 2-2: Treatment requirements 
for WEEE containing CRTs and flat panel displays 

TS 50625-3-3 Collection, logistics & treatment requirements for WEEE – Part 3-3: Specification for de-
pollution- WEEE containing CRTs and flat panel displays  (not yet published) 

EN 50625-2-3 Collection, logistics & treatment requirements for WEEE – Part 2-3: Treatment requirements 
for temperature exchange equipment (not yet published) 

TS 50625-3-4 Collection, logistics & treatment requirements for WEEE – Part 3-4: Specification for de-
pollution-  temperature exchange equipment (not yet published) 

EN 50625-2-4 Collection, logistics & treatment requirements for WEEE – Part 2-4: Treatment requirements 
for photovoltaic panels (not yet published) 

TS 50625-3-5 Collection, logistics & treatment requirements for WEEE – Part 3-5: Specification for de-
pollution- photovoltaic panels (not yet published) 

TS 50625-4 Collection, logistics & treatment requirements for WEEE – Part 4: Specification for the 
collection and logistics associated with WEEE (not yet published) 

TS 50625-5 Collection, logistics & treatment requirements for WEEE – Part 5: Specification for the end-
processing of WEEE fractions- copper and precious metals (not yet published) 

 

 EU Ecolabel – 66/2010 3.2.15

The EU Ecolabel was created in 1992 and amended by Regulation (EC) No 1980/2000 as 
part of the Communication on sustainable consumption and production and the 
sustainable industrial policy action plan (SCP action plan) in 2008. The objective for the 
EU Ecolabel is: ‘…to promote products with a reduced environmental impact during their 
entire life cycle and to provide consumers with accurate, non-deceptive, science-based 
information on the environmental impacts of products’; 

The present Regulation (EC) No 66/2010 aims to improve the rules on the award, use 
and operation of the label. Currently the EU Ecolabel comprises a system of 33 product 
groups, 2000 licenses and 44000 products. Still, a recent Fitness check showed that the 
uptake could be better and more efficient and proposals have been made increase its 
impacts. 

As regards the HVAC sector in general the EU Ecolabel has not attracted much interest. 
Criteria were established in 2007 for electric heat pump space heaters (Commission 
Decision 2007/742/EC) and in 2014 for water based space and combination heaters 
(Commission Decision 2014/314/EU) but these have not resulted in applicants for the 
label. Water heaters are not covered by an EU ecolabel. 

In May 2016, the JRC-IPTS recommended to withdraw the EU Ecolabel criteria for heat 
pumps to the EU Ecolabelling Board and to consider including air-based heat pumps 
products in the scope during the possible revision of the EU Ecolabel criteria for water-
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based heaters. In June 2017, the JRC-IPTS recommended to withdraw the EU Ecolabel 
for water-based heaters to the EU Ecolabelling Board. On the basis of these assessment 
results, the European Commission decided not to prolong nor revise the EU Ecolabel 
criteria for these product groups. 

 F-gas 517/2014/EU 3.2.16

The first F-gas Regulation 842/2006 is replaced by the Regulation 517/2014 applicable 
from 1 January 2015. The new regulation strengthened the existing measures and 
introduced a number of far-reaching changes by: 

� Limiting the total amount of the most important F-gases that can be sold in the EU 
from 2015 onwards and phasing them down in steps to one-fifth of 2014 sales in 
2030 "quota system"). This will be the main driver of the move towards more 
climate-friendly technologies; 

� Banning the use of F-gases in many new types of equipment where less harmful 
alternatives are widely available, such as fridges in homes or supermarkets, air 
conditioning and foams and aerosols; 

� Preventing emissions of F-gases from existing equipment by requiring checks, 
proper servicing and recovery of the gases at the end of the equipment's life. 

As regards HVAC equipment the F-gas regulation introduces: 

� leak checks for equipment that contains more than 5 tonnes CO2 eq. and is not 
hermetically sealed (sealed equipment up to 10 tonnes CO2 eq. is exempted) (article 
4). ; 

� large systems (> 500 tonnes CO2 eq.) shall have leak detection systems in place 
(article 5); 

� if leak checks are required, records have to be kept (article 6); 

� refrigerants need to be recovered (article 8); 

� member States should ensure proper training for personal performing the above 
tasks (article 10); 

� certain equipment can no longer be placed on the market (article 11), but: 

� this shall not apply to equipment for which it has been established in Ecodesign 
requirements adopted under Directive 2009/125/EC that due to higher efficiency 
during operation its lifecycle CO2 eq. emissions would be lower than those of 
equivalent equipment which meets relevant Ecodesign requirements and does not 
contain hydrofluorocarbons. 

� labelling of refrigerants used is mandatory (article 12); 

� equipment charged with refrigerants are accounted within the quota system and are 
properly documented. This includes pre-charged equipment (article 14); 

� quotas apply to F-Gas manufacturers or importers, who authorise manufacturers or 
importers of products containing hydrofluorocarbons(so called ‘pre-charged 
equipment’) to use part of these quotas; the importer/manufacturer has to be 
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known to the Commission (article 15-16). A registry shall be set up and transfer of 
quotas is permitted (article 17); 

� movable RAC shall not contain HFCs with GWP > 150, single split systems shall not 
contain HFCs with GWP > 750. 

The requirements for movable RAC are applicable from 2020 and the requirements for 
single split systems are applicable from January 2025 for systems containing less than 
3kg of refrigerants. 

Heat pumps are not mentioned in the table in Annex III which lists the products and 
equipment that are prohibited if they contain refrigerants above a certain GWP. But heat 
pumps are covered by the quota system since 1 Jan 2017 (if the supplier places more 
than 100 tonnes of CO2 eq. on the market annually), limiting the overall GWP of 
refrigerants placed on the market gradually.  

The following example calculates the number of (indicative) products to be placed on the 
market that together meet the 100 tonnes limit: 

A charge of 4 kg of R410A at 2088 kg CO2 eq./kg in a single heat pump product equals 8352 
kg CO2 eq.. A quantity of just 12 products/year equals 100 tonne annual CO2 eq. The 
minimum threshold for the quota system (100 tonnes CO2 eq.) is therefore easily exceeded by 
manufacturers/importers. Also suppliers of refrigerants (for new installed equipment or 
maintenance) are affected. 

By 2018 the HFC quota is 63% (of the 2015 baseline of 100%), but if pre-charged 
equipment is included in the assessment, the remaining quota reduces to 56% by 2018. 
The anticipated shortage of quota has already led to price hikes for the most commonly 
used HFCs, such as R404A and R40741. 

All this results in a shift towards refrigerants with lower GWP. This trend is also made 
possible by changes in standards such as IEC 60335-2-40 (replacing former rules under 
EN 378) that allow a larger charge of modern low GWP blends in products.  

Possible alternative refrigerants are low GWP blends of HFCs with HFOs, pure HFOs, HCs, 
ammonia and carbon dioxide, but not every refrigerant is equally suitable as substitute. 
The short term solution is most likely a blend of R32 and HFOs42.   

The F-gas also requires heat pumps to be labelled appropriately and requires leak checks 
and recovery of refrigerants by the owners of the equipment. 

The latest EEA report on fluorinated F-gases (2017)43 shows very good compliance with 
the quotas, as, in 2016, EU-wide placing on the market of HFCs was 4% below the 
overall market quota limit for that year. It states that “In 2016, the supply of total F-
gases, reflecting the actual use of F-gases by EU industries, increased by 2% in mass but 

decreased by 2% in CO2 e. This indicates a move towards gases with lower GWPs.”  

                                           

41 http://r744.com/articles/7888/french_hvacandr_sector_mulls_future_challenges_at_sifa?utm_source= 
mailchimp&utm_medium=email&utm_campaign=Bi-weekly%20Newsletter 

42 TEST REPORT #59, for the Air-Conditioning, Heating, and Refrigeration Institute (AHRI) Low-GWP 
Alternative Refrigerants Evaluation Program (Low-GWP AREP), January 18, 2016 

43 https://ec.europa.eu/clima/news/eu-phasedown-going-strong-%E2%80%93-lowest-use-hfcs-2007_en 
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In addition, the European Commission (DG GROWTH) adopted the standardisation 
request M/555 on the wider use of flammable refrigerants in refrigeration, air 
conditioning and heat pump equipment on 14 November 201744. 

Table 8 ASHRAE Standard 34-2013 4 Safety classifications 45  

Flammability Lower toxicity higher toxicity 

Class 3 higher flammability A3 (R600a, R290, R1270) B3 (certain hydrocarbons) 

Class 2 lower flammability A2 (R142b, R152a) B2 (seldom used) 

lower burning velocity class 2s A2L (R32, R1234ze, R1234yf) B2L (R717) 

Class 1 no flame propagation A1 (R718, R744, CFC's HCFC's) B1 (seldom used) 

A2L and B2Lare lower flammability refrigerants with a maximum burning velocity of < 10 cm/s 

 

At least one stakeholder made clear that the quota system leads to significant price 
increases as "under the revised F-gas regulation the “downstream” users (e.g. all the 
sectors that use HFC in their products including the heat pumps) are faced with severe 

increases of refrigerant prices (including shortages) but at the same time the importers 
of pre-charged equipment have to pay to purchase quota authorisations from refrigerant 

companies and their distributors. Therefore [suppliers of F-gas containing equipment, like 
heat pumps] not only pay a premium for refrigerants but also have to buy the “right” to 
place heat pumps onto the market as a result of F-gas regulation". 

The combined effect of quota and refrigerant prices on products will be felt most acutely 
in 2018, 2021, 2024 and through to 2027, corresponding to the timing of steps in phase 
down. 

There is no refrigerant available on the market at the moment that meets all the 
parameters of non-flammability, no toxicity, pressure and/or efficiency requirements of 
Ecodesign at the same time. R32 is most likely to be adopted as an intermediate solution 
as it is comparable in efficiency levels to R410A and has a third of its GWP but R32 is a 
A2L slightly flammable refrigerant and there are national safety restrictions in some 
countries which prevent the use of this refrigerant in certain applications. 

Therefore stakeholders expect that, unless a major technological innovation in the 
refrigerants market in the coming years occurs, the transition to low-GWP will take years, 
possibly up to 2027. Safety standards will need to be modified/adapted to allow the safe 
use of A2L and A3 (highly flammable) type refrigerants. 

 

 GAR - Gas Appliance Regulation - (EU) No. 2016/426 3.2.17

As of 21 April 2018, the Gas Appliance Directive (GAD) Directive 2009/142/EC will be 
repealed by the Gas Appliance Regulation (GAR) 2016/426/EU of 9 March 2016 on 
appliances burning gaseous fuels. 

                                           

44 http://ec.europa.eu/growth/tools-databases/mandates/index.cfm?fuseaction=search.detail&id=578 
45 https://www.hpacmag.com/features/considerations-for-next-generation-hvac-refrigerants/ 
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Directive 2009/142/EC of the European Parliament and of the Council of 30 November 
200946 relating to appliances burning gaseous fuels, harmonised the Single Market as 
regards boiler safety. This Directive was a codification of the former Council Directive 
90/396/EEC of 29 June 1990 on the approximation of the laws of the Member States 
relating to appliances burning gaseous fuels and its amendments. 

The former GAD was a CE marking Directive that only referred to essential requirements. 
To facilitate proof of conformity, in particular as to the construction, operation and 
installation of appliances burning gaseous fuels, harmonised standards may be applied so 
that products complying with them may be assumed to conform to the essential 
requirements. The GAD states that these standards, harmonised at Community level, are 
drawn up by private bodies and must remain non-mandatory texts. 

The GAD requires as certification of conformity EC type-examination (module B) 
accompanied by an EC declaration of conformity or EC verification. 

The GAD is one of the first harmonisation Directives based on the “New Approach” 
principles, and had to be transposed into national law by the EU Member States. 

The new GAR 2016/426/EU modifies and updates rules set out in earlier legislation 
(Directive 2009/142/EC). The GAR allows standards to contain requirements regarding 
energy efficiency ("rational use of energy"), but only if there is no specific EU legislation 
covering the energy efficiency of these appliances (lex specialis). 

One of the consequences of the gas directive/regulation is that all new appliances have 
to be able to operate with a normal47 variation of the gas qualities as set out by Member 
States (art.1.2.(b)). For new (as of 2016) central heating boilers and water heaters this 
is hardly a problem. The issue is more relevant for gas ovens and gas hobs. 

For example in the Netherlands, where most gas heaters are fit for use with Groningen 
gas with lower calorific value (G-gas) the changeover to higher calorific gas (H-gas, as 
used in most other EU countries) will occur as of 2030. Older products may experience 
problems when the gas quality is changed: For some appliances the modifications will be 
minor (changing the venturi setting), but for other/older equipment a modification of gas 
nozzles, burners, electronics, etc. may be required. 

 LVD – Low Voltage Directive – (EU) No. 2014/35/EU 3.2.18

Directive 2014/35/EU is a CE marking Directive of the European Parliament and of the 
Council of 26 February 2014 on the harmonisation of the laws of the Member States 
relating to the making available on the market of electrical equipment designed for use 
within certain voltage limits. It repeals Directive 2006/95/EC with effect from 20 April 
2016. 

The directive creates uniform safety conditions for the placing on the market of electrical 
equipment designed for use within certain voltage limits. It applies to electrical 

                                           

46 OJ L 330, 16.12.2009, p. 10–27 
47 For various Member States the local normal variation is quite narrow. The main gas boiler standard EN 

15502-2-1 even excludes from its scope “appliances that are intended to be connected to gas grids where the 
quality of the distributed gas is likely to vary to a large extent over the lifetime of the appliance”. 
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equipment designed for use with a voltage rating of between 50 and 1 000 V for 
alternating current and between 75 and 1 500 V for direct current. 

It covers all health and safety risks, thus ensuring that electrical equipment is used 
safely and for the applications for which it was made. 

The relevance for water heaters is that electric products are covered by the LVD. For gas 
appliances the GAD/GAR regulates safety, including electrical safety. 

The European Commission is planning to revise the Low Voltage Directive 2014/35/EU in 
the course of 2018 (roadmap of October 201748). 

 EMC – Electromagnetic Compatibility – (EU) No. 2014/30 3.2.19

Directive 2014/30/EU49 is a CE marking Directive of the European Parliament and of the 
Council of 26 February 2014 on the harmonisation of the laws of the Member States 
relating to electromagnetic compatibility (recast). It repeals Directive 2004/108/EC. 

The directive defines the responsibilities of manufacturers, importers and distributors in 
regard to the sale of electromagnetic equipment. 

The Directive aims to ensure that electrical and electronic equipment complies with an 
adequate level of electromagnetic compatibility by laying down uniform rules to ensure 
protection against electromagnetic disturbance so as to guarantee the free movement of 
electrical and electronic equipment within the EU’s internal market. The equipment 
covered by this directive includes both apparatus and fixed installations. 

The relevance for water heaters is that certain products, that may be very susceptible to, 
or may affect other equipment through electromagnetic energy, may be covered by the 
EMC Directive. This may apply to certain variable speed motor drives incorporated into 
equipment. 

 PED – Pressure Equipment Directive – 2014/68/EU 3.2.20

The Pressure Equipment Directive 2014/68/EC50 is a CE marking Directive that lays down 
essential safety requirements for pressure equipment and assemblies (such as boilers, 
pressure cookers, fire extinguishers, heat exchangers and steam generators). All 
stationary pressure equipment must conform to strict specifications if it is to be sold in 
the EU. 

The directive applies to the design, manufacture and conformity of pressure equipment 
with a maximum allowable pressure greater than 0.5 bar. It covers all pressure 
equipment and assemblies that are new to the EU market, whether manufactured in the 
EU or elsewhere. This also includes imported used items. 

Manufacturer details (name, registered trade name/trademark and their postal address) 
must be indicated on the equipment or, where this is not possible, on the packaging or in 
the accompanying documentation. These must be provided in a language easily 

                                           

48 http://ec.europa.eu/info/law/better-regulation/initiatives/ares-2017-5291384 
49 OJ L 96, 29.3.2014, p.79-106 
50 OJ L 189, 27.6.2014, p.164-259 
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understood by consumers and market surveillance authorities (public authorities that 
ensure products comply with legislation and are safe). Importers must provide their 
contact details. 

The relevance for water heaters is that storage tanks, solar collectors and other parts of 
the heaters may be covered under the PED, as far as TS > 110 °C. 

 MD – Machinery Directive – 2006/42/EC 3.2.21

The "Machinery" Directive 2006/42/EC of 17 May 2006 (recast of Directive 95/16/EC.) 
introduces essential requirements regarding health and safety for machinery, in order for 
them to move freely throughout the EU. The Directive lays down both compulsory and 
voluntary standards and applies to products when they are first placed on the EU market. 

The directive covers machinery, interchangeable equipment, safety components, lifting 
accessories, chains, ropes and webbing, removable mechanical transmission devices and 
partly completed machinery. It does not cover other types of machinery, such as 
machinery used in fairgrounds, the nuclear industry, laboratories and mines or by the 
military or police. 

Although the MD mainly applies to products not intended for household use, because 
there is no “Oil Appliances Directive” as counterpart to the GAD, water heaters with 
integrated oil burners are covered by the MD, as well as certain solar devices. 

Although ensuring product safety is not the primary subject of Ecodesign and/or Labelling 
Art 15.5. (b) of Directive 2009/125/EC states that health, safety and the environment 
shall not be adversely affected by requirements. 

 CPD - Construction Products Directive – 89/106/EEC &  3.2.22
CPR – Construction Products Regulation - (EU) No. 305/2011 

The Construction Products Directive 89/106/EEC of 1989 has been replaced by the 
Construction products Regulation (CPR) 305/2011/EU. The aim of the regulations is to lay 
down the essential requirements regarding safety of construction products and works. In 
doing so, it tries to eliminate technical barriers to trade between member States. 

The essential requirements relate to mechanical safety, fire safety, hygiene, health and 
environment, safety in use, protection against noise and energy economy and heat 
retention. The actual values or thresholds to be achieved by products are laid down in 
harmonised standards. European technical Approval applies in cases no harmonised 
standards nor is a recognized national standard exists and based on ETA guidelines or 
issued upon common agreement of the approval bodies.  

Due to the enormous diversity of construction products and works, the Regulation has 
various mechanisms for implementation that take not account the specifics of the many 
SMEs active in the construction industry (both as supplier of products or as constructor of 
works).  

The relevance of the CPR in this study is that certain products, especially those requiring 
integration into the building fabric such as solar thermal collectors and flue systems, 
which are part of the building, may be within the scope of the Construction Products 
Directive. 
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The European Commission is planning to revise the Construction Product Regulation 
(CPR) in the course of 2018 (roadmap of June 201751). 

 PD – Packaging Directive – (EU) 2015/720 (amending Directive 3.2.23
94/62/EC) 

The Packaging directive (EU) 2015/720 amends the original packaging directive 
94/62/EC. The initial document sets measures and limitations on the production of 
packaging waste. It furthermore promotes recycling, re-use and waste recovery in 
general. All is focussed on using final disposal as a last resort.  

The directive applies to all packaging placed on the European market, regardless their 
soured or sector. In includes packaging at industrial, commercial, office, shop, household 
or any other level and material. The directive sets requirements on the amount waste 
that needs to be recovered. The amendment of 2015 focuses specifically on the use and 
distribution of lightweight plastic bags, which is not directly relative for water heaters. 
The essential requirements for packaging are: 

� to limit the weight and volume of packaging to a minimum in order meet the 
required level of safety, hygiene and acceptability for consumers; 

� to reduce the content of hazardous substances and materials in the packaging 
material and its components; 

� to design reusable or recoverable packaging. 

 DWD – Drinking Water Directive – 98/83/EC &  3.2.24
Revised technical annexes – (EU) No. 2015/1787 (amending 98/83/EC) 

The Drinking Water Directive 98/83/EC of 3 November 1998 concerns the quality of 
water intended for human consumption. The Directives establishes quality standards at 
EU level. It consists of  48 microbiological, chemical and indicator parameters that must 
be tested and monitored regularly in the water sources that are included in the scope, 
being: 

� all distribution systems serving more than 50 people or supplying more than 10 
cubic meter per day, but also distribution systems serving less than 50 
people/supplying less than 10 cubic meter per day if the water is supplied as part of 
an economic activity; 

� drinking water from tankers; 

� drinking water in bottles or containers; 

� water used in the food-processing industry, unless the competent national 
authorities are satisfied that the quality of the water cannot affect the 
wholesomeness of the foodstuff in its finished form. 

The Directive is based on WHO guidelines for clean drinking water and input of the 
Commission’s Scientific Advisory Committee. Member States can include additional 

                                           

51 https://ec.europa.eu/growth/sectors/construction/product-regulation/review_en 
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requirements to the EU Directive, but never use lower standards. Furthermore, drinking 
water quality needs to be reported to the EC every three years. 

The European Commission is planning to revise the Drinking Water Directive (DWD) in 
the course of 2017-2018 (roadmap of February 2017, see here). 

3.3 CE Marking  

 New Approach & New Legislative Framework 3.3.1

In 1985 the “New Approach” to European product legislation was introduced. The basic 
idea is that legislation sets out the levels of protection that must be achieved ("essential 
requirements") and does not pre-judge the choice of technical solutions to achieve these 
levels. The technical solutions are defined in the standards used to ensure compliance to 
essential requirements. 

Today, the so called New Approach directives cover a large proportion of products 
marketed in the EU in more than 20 industrial sectors, including electro-technical 
products, machinery, radio/telecoms equipment, toys, medical devices, construction 
products and high-speed rail systems. Most products covered by this legislation have CE 
marking affixed indicating the product complies with all the applicable safety legislation52. 
In 2005 the 1st Ecodesign Directive 2005/32/EC was added to the list of legislation that 
applied the New Approach. 

New Legislative Framework 

In 2008 the New Legislative Framework (NLF) was adopted to improve the Internal 
Market for goods and strengthen the conditions for placing a wide range of products on 
the EU Market. The NLF is a package of measures that aim to improve market 
surveillance and boost the quality of conformity assessments. It also clarifies the use of 
CE marking and creates a toolbox of measures for use in product legislation. 

The New Legislative Framework consists of: 

1. Regulation (EC) 764/2008 laying down procedures relating to the application 
of certain national technical rules to products lawfully marketed in another EU 
country; 

This Regulation lays down the rules and procedures to be followed by the competent 
authorities of a Member State when taking or intending to take a decision, as referred to 
in Article 2(1), which would hinder the free movement of a product lawfully marketed in 
another Member State and subject to Article 28 of the Treaty. 

It also provides for the establishment of Product Contact Points in the Member States to 
contribute to the achievement of the aim of this Regulation, as set out in paragraph 1. 

2. Regulation (EC) 765/2008 setting out the requirements for accreditation and 
the market surveillance of products; 

                                           

52 http://ec.europa.eu/growth/tools-
databases/newsroom/cf/itemdetail.cfm?item_type=251&lang=en&item_id=4372 
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This Regulation lays down rules on the organisation and operation of accreditation of 
conformity assessment bodies performing conformity assessment activities. 

This Regulation provides a framework for the market surveillance of products to ensure 
that those products fulfil requirements providing a high level of protection of public 
interests, such as health and safety in general, health and safety at the workplace, the 
protection of consumers, protection of the environment and security. 

This Regulation provides a framework for controls on products from third countries and 
lays down the general principles of the CE marking 

3. Decision 768/2008 on a common framework for the marketing of products, 
which includes reference provisions to be incorporated whenever product 
legislation is revised. In effect, the decision is a template for future product 
harmonisation legislation. 

This Decision sets out the common framework of general principles and reference 
provisions for the drawing up of Community legislation harmonising the conditions for the 
marketing of products (Community harmonisation legislation). 

This Decision also describes the different conformity assessment procedures, such as 
Module A Internal production Control to Module H1. 

It is this Decision Directive 2009/125/EC, Article 8.2 refers to when specifying the 
conformity assessment procedures. The implementing measures shall leave to 
manufacturers the choice between the internal design control set out in Annex IV to this 
Directive and the management system set out in Annex V to this Directive. But where 
duly justified and proportionate to the risk, the conformity assessment procedure shall be 
specified among relevant modules as described in Annex II to Decision No 768/2008/EC. 

Where a manufacturer or supplier places a product on the EU market or puts into service 
that is covered by NLF legislation, he/she has to affix the CE mark and provide a 
Declaration of Conformity. Depending on the legislation, the product (or manufacturing 
process) may require certification by a Notified Body.  

The Member States, EFTA countries (EEA members) and other countries with which the 
EC has concluded Mutual Recognition Agreements (MRAs) and Protocols to the Europe 
Agreements on Conformity Assessment and Acceptance of Industrial Products (PECAs) 
have designated Notified Bodies, established per directive. The Notified Body is notified53 
to the European Commission and lists of Notified Bodies can be searched on the NANDO 
web site of the European Commission54. The lists include the identification number of 
each notified body as well as the tasks for which it has been notified, and are subject to 
regular update. 

                                           

53 Notification is an act whereby a Member State informs the Commission and the other Member States that a 
body, which fulfils the relevant requirements, has been designated to carry out conformity assessment 
according to a directive. Notification of Notified Bodies and their withdrawal are the responsibility of the 
notifying Member State. 

54 http://ec.europa.eu/growth/tools-databases/nando/index.cfm?fuseaction=directive.notifiedbody&dir_id=11 
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The quality, competence and independence of the Notified Bodies is accredited by a 
national accreditation body, and criteria for accreditation are fixed in Regulation (EC) 
765/2008.  

Unlike fossil fuel boilers (through Directive 92/42/EEC), water heaters, including the 
water heating performance of combination boilers, have not previously been subject to 
community legislation and no Module B 'EC Type-examination' (the so-called mandatory 
3rd party compliance verification) was necessary.  

3.4 Specific EU policies and measures 

 Ecodesign Regulation - (EU) No. 814/2013  3.4.1

Commission Regulation (EU) No 814/2013 of 2 August 2013 implementing Directive 
2009/125/EC with regard to Ecodesign requirements for water heaters and hot water 
storage tanks55 introduced minimum energy efficiency requirements for water heaters. 

The scope covers water heaters with a rated heat output of maximum 400 kW and hot 
water storage tanks with a maximum volume of 2,000 litres. Included are water heaters 
and tanks integrated in packages of water heaters and solar devices. 

The regulation does not apply to:  

a) water heaters specifically designed for using gaseous or liquid fuels predominantly 
produced from biomass;  

b) water heaters using solid fuels; these are covered by Commission Regulation (EU) 
2015/1189  and Commission Delegated Regulation (EU) 2015/1187 (solid fuel 
boilers); 

c) water heaters within the scope of Directive 2010/75/EU of the European 
Parliament and of the Council on industrial emissions (integrated pollution 
prevention and control); The Directive 2010/45/EU indicates by Annex I, point 
1.1, and Annex v, point 2 the industrial scale starts at 50 MW thermal input. 

d) water heaters that do not meet at least the reference energy of the smallest load 
profile; 

e) water heater specifically designed for making hot drinks and/or food. 

f) heat generators designed for water heaters and water heater housings that are 
should be equipped with such heat generators, placed on the market before 1 
January 2018, when the will replace identical heat generators and water heater 
housings. The replacement product or its packaging shall clearly indicate the 
water heater for which it is intended. 

The minimum energy efficiency requirements are specific for water heater and hot water 
storage tanks. Within the water heating appliances, smart products are allowed a lower 
minimum efficiency. Furthermore, minimum efficiency is related to the declared load 

                                           

55 OJ L 239, 6.9.2013, p. 162 
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profile of the water heater. These load profiles are set in the regulation and are 
standardized tapping patterns with reference energy. 

 

Table 9. Minimum water heating energy efficiency requirements and storage volumes of Regulation 
(EU) No. 814/2013 

Type 3XS XXS XS S M L XL XXL 3XL 4XL 

From 26 September 2015 

Water heating energy efficiency 22% 23% 26% 26% 30% 30% 30% 32% 32% 32% 

‘smart’ water heaters water 
heating energy efficiency 

19% 20% 23% 23% 27% 27% 27% 28% 28% 28% 

Hot water storage tanks storage 
volume  

7L 15L 15L 36L       

From 26 September 2017 

Water heating energy efficiency 32% 32% 32% 32% 36% 37% 37% 37% 37% 38% 

‘smart’ water heaters 29% 29% 29% 29% 33% 34% 35% 36% 36% 36% 

From 26 September 2018 

 XXL 3XL 4XL 

Water heating energy efficiency 60% 64% 64% 

 

Regulation (EU) No 814/2013 also introduced maximum volume for mixed water at 40 
°C: 

Table 10. Requirements for mixed water at 40⁰C of storage water heaters 

 Type M L XL XXL 3XL 4XL 

Mixed water at 40⁰C 65L 130L 210L 300L 520L 1,040L 

 

 

And Regulation (EU) No 814/2013 introduced maximum emission limits for NOx: 

Table 11. Maximum NOx emission values of 813/2013 

Type Combustion Fuel as of 26 September 2018 

Emission limit value (mg/kWh GCV) 

Fuel boiler gaseous 56 

liquid 120 

Solar external (e.g. gaseous 70 
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Stirling engine) liquid 120 

Heat pump external gaseous 70 

liquid 120 

internal  gaseous 240 

liquid 420 

 

As of 26 September 2015 the maximum sound power of heat pumps ranges from 60/65 
dB (indoor/outdoor) if output < 6 kW to max. 80/88 dB for output > 30 kW and 70 kW. 

Table 12. Maximum sound power levels for heat pumps 

Rated heat output Per 26 Sep 2015 

< 6 kW 
> 6 kW, < 12 
kW 

> 12 kW, < 30 
kW 

> 30 kW, < 70 
kW 

Position indoor outdoor indoor outdoor indoor outdoor indoor outdoor 

Sound power level 
(LWA), dB 

60 65 65 70 70 78 80 88 

 

Information requirements apply as of 26 September 2015. 

 

Annex III on Measurements and Calculations prescribed certain test conditions: 

• measurements are carried out using the load profiles as declared in the regulation 
within a 24 hour measurement cycle.  

• to test smart control compliance, a two week measurement cycle is used in which: 

- day 1 – 5: random sequence of load profiles, without smart control 
enabled are tested 

- days 6 and 7: no water draw-off, smart control disabled 

- days 8 – 12: no water draw-off, smart control enabled 

- difference between the useful energy measured during days 1 to 7 and the 
useful energy measured during days 8 to 14 cannot exceed 2 % of Q ref of 
the declared load profile. 

• for solar appliances, the solar hot water storage tank, collector, pump and heat 
generator will be tested separately. 

• heat pumps will be tested according to defined climate conditions. 
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Annex IV describes the calculations that should be followed for compliance with the 
requirements. It defines the parameters that should be calculated in the harmonised 
standards and for some topics it presents formulas as well. 

Annex V describes the verification procedure which generally requires testing of a single 
appliance and when values are not met, testing of another three randomly selected 
values. This annex was amended by Regulation 2016/228256 which added some 
clarifications as regards the tolerances and the possible use of this by manufacturers. 

Annex VI shows the benchmarks for water heating efficiency (35% for 3XS to 130% for 
4XL), sound power levels and NOx emissions, being 35 mg/kWh (in terms of GCV) for 
boilers using gaseous fuels and 50 mg/kWh when using liquid fuels). 

As customary Article 7 on review states the elements that need to be considered in a 
review: 

a) the appropriateness of setting Ecodesign requirements for greenhouse gas 
emissions related to refrigerants; 

b) on the basis of the measurement methods under development, the level of the 
Ecodesign requirements for emissions of carbon monoxide, hydrocarbons and 
particulate matter that may be introduced; 

c) the appropriateness of setting stricter Ecodesign requirements emissions of 
nitrogen oxides; 

d) the appropriateness of setting Ecodesign requirements for heaters specifically 
designed for using gaseous or liquid fuels predominantly produced from biomass; 

e) the validity of the conversion coefficient value; 

f) the appropriateness of third party certification 

Possibly some elements from the special review study can be revisited. 

Member States may allow placing on the market water heaters that are in conformity 
with national measures until 26.9.2015 with regard to energy efficiency and 26.9.2018 
with regard to NOx requirements. 

The effect of the Regulation in market terms is described in Task 2 and for energy 
savings in Task 7.  

As stakeholders raised a lot of questions regarding the interpretation of the Regulation 
the European Commission published guidelines in January 2015 and an update in the 
beginning of 2018 (Section 3.4.8 for details on the guideline).  
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 Energy labelling regulation - (EU) No. 812/2013 3.4.2

Commission Delegated Regulation (EU) No 812/2013 of 18 February 2013 supplementing 
Directive 2010/30/EU describes the rules for the energy labelling of water heaters, hot 
water storage tanks and packages of water heater and solar device57. 

The scope of products of the labelling regulation is virtually the same as for Regulation 
(EU) No. 814/2013 but is limited to products with a maximum heat output ≤ 70 kW and 
storage tank volumes ≤ 500 L. 

The Delegated regulation sets out responsibilities for suppliers (mainly provision of a 
printed label and product fiche and technical documentation for market surveillance 
purposes). The requirements differ per product regulated (space/combination heaters, 
controls, solar devices, packages of these, etc.) and lay down responsibilities for dealers 
(display of information, also for online retail). 

The water heating energy efficiency classes are determined on the basis of water heating 
energy efficiency of water heaters as set out in: 

Table 13. Water heating energy efficiency classes of water heaters, in % 

 3XS XXS XS S M L XL XXL 

A+++ > 62 > 62 > 69 > 90 > 163 > 188 > 200 > 213 

A++ > 53 > 53 > 61 > 72 > 130 > 150 > 160 > 170 

A+ > 44 > 44 > 53 > 55 > 100 > 115 > 123 > 131 

A > 35 > 35 > 38 > 38 > 65 > 75 > 80 > 85 

B > 32 > 32 > 35 > 35 > 39 > 50 > 55 > 60 

C > 29 > 29 > 32 > 32 > 36 > 37 > 38 > 40 

D > 26 > 26 > 29 > 29 > 33 > 34 > 35 > 36 

E > 22 > 23 > 26 > 26 > 30 > 30 > 30 > 32 

F > 19 > 20 > 23 > 23 > 27 > 27 > 27 > 28 

G < 19 < 20 < 23 < 23 < 27 < 27 < 27 < 28 

 

  

                                           

57 OJ L 239, 6.9.2013 
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The energy efficiency classes of hot water storage tanks are determined on the basis of 
their standing loss as set out in the table below. 

Table 14.Hot water storage tank energy efficiency classes, in % 

 Standing loss S in Watts, with storage volume V in litres 

A+ S < 5,5 + 3,16 · V 0,4 

A 5,5 + 3,16 · V 0,4 <  S < 8,5 + 4,25 · V 0,4 

B 8,5 + 4,25 · V 0,4 < S < 12 + 5,93 · V 0,4 

C 12 + 5,93 · V 0,4 <Ï S < 16,66 + 8,33 · V 0,4 

D 16,66 + 8,33 · V 0,4 < S < 21 + 10,33 · V 0,4 

E 21 + 10,33 · V 0,4 < S < 26 + 13,66 · V 0,4 

F 26 + 13,66 · V 0,4 < S < 31 + 16,66 · V 0,4 

G S> 31 + 16,66 · V 0,4 

 

The labels (design, size, format) are described in Annex III of the Regulation 812/2013 
and apply according the scheme shown below. 
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As of 26 Sep 2015: Class A to G (7 classes)  

Conventional 
water heaters 

Solar water 
heater 

Heat pump water 
heater 

Hot water storage 
tanks 

Packages of water heater and solar 
device (A+++ to G, 10 classes) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Energy labels for the various products in scope of Commission Delegated Regulation (EU) No. 812/2013

As of 26 Sep 2017: Class A+ to F (7 classes) 
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Annex IV presents the product fiche. The information referred to as product fiche has to 
be provided in a specific order and included in the product brochure or other literature 
provided with the product. 

Fiches for products are listed in the Annex as text, but fiches for packages are only 
available in graphic form, and completion requires several calculations which are not 
explained in full (the calculation of some parameters is described in text elsewhere). 

The product fiches is: 

 

Figure 5. Product fiche (package label) water heater and solar device 
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Annex V describes the Technical Documentation that has to be provided to the market 
surveillance authorities at request. 

Annex VI lists the information to be presented where end-users cannot be expected to 
see the product displayed (which is often the case for space/combi heaters acquired 
through an installer). The information is largely identical to the product fiches required 
under Annex IV for space heaters and combination heaters. No such information is 
however required for temperature controls and solar devices. For packages some generic 
information and the information of the 'elements' of the product fiche Amendments in 
2016-2017 on the use of tolerances. 

The measurements and calculations required under Annex VII are roughly the same as 
for Regulation (EU) No. 814/2013 (Ecodesign). Certain calculations required for 
establishing the efficiency of a package are presented under Annex IV 'product Fiche'.  

Annex VIII explains the verification procedure for market surveillance authorities which 
requires testing of a single appliance and when values are not met, testing of another 
three randomly selected products. This annex was amended by Regulation 2017/254 
which added clarifications as regards the tolerances and the possible use of this by 
manufacturers. 

The review shall address technological progress, significant changes in the market shares 
of various types of heaters, heat pump efficiency for other heating seasons, the 
appropriateness of the package fiches and labels and the appropriateness of including 
passive flue heat recovery devices in the scope of this Regulation. 

 Amendments in 2016-2017 on the use of tolerances 3.4.3

In 2016 and 2017 two regulations were introduced that repealed the existing Annexes of 
Commission Delegated Regulation (EU) No. 812/2013 and Regulation (EU) No. 814/2013 
on Verification procedures for market surveillance purposes: 2016/2282/EU for Ecodesign 
and 2017/254/EU for labelling regulations. 

The regulation amends the existing Ecodesign and energy labelling regulations (all 
groups) with the aim to harmonise the annex regarding market surveillance and the 
verification tolerances in particular. The amended text explicitly forbids the use of 
circumvention devices and the use of tolerances to present a better performance on 
product information sheets and labels than was established during testing. 

The explanatory memorandum in the draft Commission Delegated Regulation C(2016) 
7765 final (dated 30.11.2016) 58 explains that certain forms of misuse of the verification 
tolerances had been identified (such as: claiming higher label classes than tested, better 
energy efficiency than tested, or better values in the product fiche than tested). The 
explanatory memorandum makes clear that verification tolerances are only meant to 
take into account inevitable differences in the measurement equipment used by suppliers 
and by surveillance authorities across the EU so that unduly penalisation of 
manufacturers is avoided. 

                                           

58 http://ec.europa.eu/transparency/regdoc/rep/3/2016/EN/C-2016-7765-F1-EN-MAIN-PART-1.PDF 
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Although the explanatory memorandum refers to differences caused by "measurement 
equipment" and "differences in calibration" it should be noted that differences in test 
results (of the same product) may also be caused by differences in the personnel doing 
the testing (the operator), the conditions during testing (actual room temperature as well 
as humidity, air pollution will always vary a bit, just, etc.) and the time elapsed between 
measurements. Most test standards give guidance on acceptable values/ranges for 
measurement equipment, calibration and test conditions. These measurement 
uncertainties should not exceed the verification tolerances. 

In order to clarify the meaning of terms, the following document has been consulted: 
JCGM 100:2008 (GUM 1995 with minor corrections), Evaluation of measurement data — 
Guide to the expression of uncertainty in measurement, First edition September 2008, © 
JCGM 2008 

This document defines the following terms: 

B.2.14 accuracy of measurement 

closeness of the agreement between the result of a measurement and a true value of the 
measured parameter (‘measurand’) 

NOTE 1 “Accuracy” is a qualitative concept. 

NOTE 2 The term precision should not be used for “accuracy”. 

B.2.15 repeatability (of results of measurements) 

closeness of the agreement between the results of successive measurements of the same 
measurand carried out under the same conditions of measurement 

NOTE 1 These conditions are called repeatability conditions. 

NOTE 2 Repeatability conditions include: 

— the same measurement procedure 

— the same observer 

— the same measuring instrument, used under the same conditions 

— the same location 

— repetition over a short period of time. 

NOTE 3 Repeatability may be expressed quantitatively in terms of the dispersion 
characteristics of the results. 

B.2.16 reproducibility (of results of measurements) 

closeness of the agreement between the results of measurements of the same 
measurand carried out under changed conditions of measurement 

NOTE 1 A valid statement of reproducibility requires specification of the conditions 
changed. 

NOTE 2 The changed conditions may include: 
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— principle of measurement 

— method of measurement 

— observer 

— measuring instrument 

— reference standard 

— location 

— conditions of use 

— time. 

NOTE 3 Reproducibility may be expressed quantitatively in terms of the dispersion 
characteristics of the results. 

NOTE 4 Results are here usually understood to be corrected results. 

B.2.18 uncertainty (of measurement) 

parameter, associated with the result of a measurement, that characterizes the 
dispersion of the values that could reasonably be attributed to the measurand 

NOTE 1 The parameter may be, for example, a standard deviation (or a given multiple of 
it), or the half-width of an interval having a stated level of confidence. 

NOTE 2 Uncertainty of measurement comprises, in general, many components. Some of 
these components may be evaluated from the statistical distribution of the results of 
series of measurements and can be characterized by experimental standard deviations. The other 
components, which can also be characterized by standard deviations, are evaluated from 
assumed probability distributions based on experience or other information. 

NOTE 3 It is understood that the result of the measurement is the best estimate 
of the value of the measurand, and that all components of uncertainty, including 
those arising from systematic effects, such as components associated with 
corrections and reference standards, contribute to the dispersion. 

 

 Delegated Regulation 518/2014 on Distance Labelling of energy-related 3.4.4
products on the internet 

Commission Delegated regulation (EU) No 518/2014 amended the labelling regulations 
811 and 812 of 2013 with regard to labelling of energy related products on the internet. 

Under the original regulations it was specified that in the case of distance selling the 
information on the label is to be presented in a specific order. However, there was no 
requirement to display the label itself or the product fiche. The amendment corrects this. 
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 Transitional method water heating (2014/C 207/03) 3.4.5

In addition to these two regulations the Commission published in 2014, a transitional 
method for water heaters and hot water storage tanks in the form of Commission 
Communication 2014/C-207/0359in the framework of the implementation of Commission 
Regulation (EU) No 814/2013 and of Commission Delegated Regulation (EU) No 
812/2013. 

A similar communication was published for water heaters (2014/C 207/02) – see the Lot 
1 review study. 

In the following sections of this report, the water heater document may be referred to as 
TM2014wh, to set it apart from the transitional methods for space heaters TM2014sh 

General 

The Commission Communication (2014/C 207/03) sets out the standards and additional 
elements for measurements and calculations related to the energy efficiency of water 
heaters and hot water storage tanks, to be used for verification of product conformity by 
market surveillance authorities in absence of harmonised standards for space heaters. 

The communication presents a table of parameters and the reference to standards or 
methods to establish performance or compliance (item 1, 2 and 3 of Communication 
2014/C 207/03), followed by paragraphs that outline test points and calculation methods 
for essential requirements (item 4 and 5), definitions (item 6) and permissible deviations 
of tested parameters and/or measurement uncertainty (item 7). 

Table 15. Parameter table of Commission Communication 2014/C 207/03 

Parameter to be verified Reference to standard 

Water heaters 

Test  procedure  for  Asol, IAM  and  additional  
elements  of  collector  efficiency  testing  of  
parameters  η0,  a1,  a2,  IAMsol 

EN 12975-2:2006  

Sound  power  level  of heat pump  water  heaters EN 12102:2013 

Sound  power  level  of gas-fired  instantaneous and  
storage  water  heaters 

EN 5036-1:2006 

ISO EN  3741:2010 
ISO EN  3745:2012 

Sound  power  level  of electric  instantaneous  and 
storage  water  heaters 

Considering that no procedure is  
available for the time being it is assumed  
that water heaters without  moving parts  
have a noise of 15 dB 

Test gases EN 437:2003/A1:2009 

Standby  power  consumption  solsb EN 62301:2005 

Test-rig  for  Qelec of  electric  storage  water  heaters 

 

prEN 50440:2014 

Test-rig  for  Qelec of  electric  instantaneous  water  

heaters 

EN 50193-1:2013 

Test-rig  for  Qfuel  and  Qelec of  gas-fired 
instantaneous water heaters  

EN 26:1997/A3:2006, Clause  7.1,  
except clause  7.1.5.4. 

                                           

59 OJ C 207, 3.7.2014, p. 2–21.  
See: http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv: OJ.C_.2014.207.01.0002.01.ENG 



 

 

Ecodesign Review Water heaters, Task 1, Final | July 2019 | VHK for EC 

 

 

Test-rig  for  Qfuel  and  Qelec of  gas-fired  storage  
water heaters 

 

EN 89:1999/A4:2006, Clause  7.1,  
except clause  7.1.5.4. 

Test-preparation  for  Qfuel  of  gas-fired  
instantaneous water  heaters  and  gas fired storage  
water heaters 

 

EN  13203-2:  2006, Annex  B  ‘ 

Test rig and measurement devices’ 

Test-preparation  for  Qfuel of  heat  pump  water  
heaters  using  fuel  

EN  13203-2:  2006, Annex  B  ‘ 

Test rig and measurement devices’ 

Test-rig  for  heat  pump water  heaters EN  16147:2011 

Hot water storage tanks  

Standing  loss  S  of  storage  tanks EN  12897:  2006, clause  6.2.7, Annex  B 
and Annex A (for  the correct  positioning  
of the  heater) 

Standing  loss  S  and psbsol  of  storage  tanks EN  12977-3:2012 

Standing  loss  S  of  storage  tanks EN  15332:2007,  Clauses  5.1  and  5.4  
(Measurement  of  standby loss). 

Standing  loss  S  of  storage  tanks EN 60379: 2004,  clauses  9, 10, 11, 12 
and 14 

Emission  of  nitrogen oxides  NOx for  gas-fired 
storage  water  heaters 

prEN  89:2012,  clause 6.18  Nitrogen  
oxides 

Emission  of  nitrogen oxides  NO x  for  gas-fired 

instantaneous  water  heaters 

prEN  26,  clause  6.9.3 Nitrogen oxides 
emissions 

Water  heating  energy  efficiency  η  of  water  
heaters  and  standing  loss  Swh of  storage  tanks 

Point  4  of  this  Communication 

 

Efficiency water heaters and storage tanks 

The transitional method describes additional elements for measurements on the 
efficiency of water heaters and storage tanks: 

• Water heaters will be tested in ‘out of the box-mode’; this means the mode as set 
by the manufacturer. It is directly active after installation of the appliance and is 
designed for normal use according to its declared load profile. The only allowed 
modification by the operator is the switch to smart control functionality; 

• Calculations and measurements on combination water heaters will not use 
weighting factors for summer and winter mode operation; 

• In the calculation on Annual Electricity Consumption (AEC) for fuel fired water 
heaters, the ambient correction factor (Qcor) will be set to zero. 

Measurement uncertainties 

The transitional method elaborates more on the levels of variations that can be defined in 
the measurements of product data. It presents the uncertainty of measurement 

(accuracy), permissible deviation (average over test period) and permissible deviations of 
individual measured values from average values: 

a) uncertainty of measurement (accuracy) is the precision of the instrument (or a 
sequence of instruments) compared to a value measured with highly-calibrated 
instruments; 
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b) permissible deviation (average over test period) is the maximum allowed 
difference between a measured parameters, averaged over the test period, and a 
predefined value; 

c) permissible deviations of individual measured values from average values are the 
maximum differences allowed between a measured value and the average value 
over that test period. 

The transitional method presents a table with a set value for different relevant 
parameters for water heating calculations, such as power, gas temperature, test solar 
irradiance etc. Additionally, it gives maximum allowed values for two categories of 
variation. 

Test procedures 

Storage water heaters 

TM2014wh defines the procedure for the measurements of the daily electricity and fuel 
consumption. The tests are done over a 24h period and included the following steps: 

a) Installation; the product is installed according the instructions supplied by the 
manufacturer. 

b) Stabilisation; complete stabilisation is achieved when all product past reach 
ambient conditions. 

c) Filling and heat-up; the product is filled with cold water and energized in out of 
the box-mode 

d) Stabilisation at zero load; for at least 12 hours the product should remain in this 
situation. 

e) Water draw offs; after the first thermostat cut-out after the 12 hours of 
stabilization the draw offs begin, according to an appropriate load profile. The 
required parameters for electricity and fuel calculations are measured during 
these draw offs. 

f) Re-stabilisation at zero load; after the last draw off the product is kept stable for 
at least 12 hours. The electricity consumption and elapsed time are measured. 

g) Mixed water at 40 °C; one required Ecodesign value for storage tanks is the 
volume of water at 40 °C that has the same energy content as hot water 
delivered above 40 °C at the water heater outlet. The transitional methods 
specifies the parameters to be measured and the formulas to be used. 

Instantaneous water heaters 

The procedure for instantaneous water heaters is similar, but requires less steps since 
the filling and stabilisation of the tanks is circumvented. After steps a and b, the 
procedure jumps to the water draw offs immediately and in that step the required 
parameter values can be obtained. 

Heat pump water heaters using electricity 
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Steps a, b, c and d follow the procedure of storage water tanks. However, in step c the 
storage volume is calculated. 

c) Storage volume; the difference between the empty tank and the fully filled tank 
(cold water) is weighted. The mass is converted into volume to obtain the storage 
volume. 

 An additional step (e) demands the determination of the standby power. In step (f) 
water is withdrawn, again following a standard load profile and at step (g) the mixed 
water at 40 °C is calculated 

Electric instantaneous water heaters 

The procedure for electric instantaneous water heaters are described different than for all 
previous products: 

a) Set points; appliance is installed in out of the box-mode, but there are the 
adjustable selectors that can be set. This is either 1) in case of a power selector, 
the appliance will be adjusted to the highest power or 2) if the appliance has a 
flow independent temperature selector, it shall be set to the highest flow value. 

b) Static efficiency; determination of the static energy losses under steady state 
conditions. TM2014wh describes measurements and formulas to be used. 

c) Start-up losses; establishing the elapsed time during the heating of the appliance 
and the point of functional operation and the energy consumed in that period. 

d) Calculation energy demand; the document gives a formula that adds all losses 
and the useful energy. 

Storage volume 

The storage volume is relevant for the calculation of the energy label of storage tanks 
(811/2013 and Commission Delegated Regulation (EU) No. 812/2013) and the maximum 
standing losses (Regulation (EU) No. 814/2013). None of the regulations specify the 
method to determine the storage volume. Only description found is the one described in 
the test procedure of heat pump water heaters (see ‘Heat pump water heater’ above). 

Smart control 

According to point 4 of Annex IV of Regulation (EU) No 814/2013 and Annex VIII point 5 
or the Delegated Regulation (EU) No 812/2013, the smart control factor (SCF) and smart 
control compliance should be calculated.  

The general approach is that the same measurement are done during the same load 
patterns, with both smart control enabled and disabled. Some additional comments are 
made for specific water heater types: 

� The method for electric storage heaters is described in prEN50440:2014; 

� The method for heat pumps is proposed by TC59x/WG4 and follows the procedure of 
prEN50440:2014 and will be applied in combination with EN16147:2011; 

Standing loss of storage tanks 

The TM2014wh lists four possible test standards as method to be used for 
determination of the standby heat loss of a storage tank: 
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1) EN 12897:2006; 

2) EN 12977-3:2012; 

3) EN 15332:2007; and 

4) EN 60379:2004. 

Experts disagree on whether these standards can be applied indifferently or that the 
context of the use of the tank must be considered (as heat store, or solar store, etc.). 
Depending on the standard selected for determination of the standing loss, the values for 
the loss and the resulting energy label class may differ up to one class for the same 
storage tank. This can be attributed to differences in test methods described in these 
standards: 

Table 16. Differences in test standards for standing losses of storage tanks 

Test aspect EN 12897:2016 

 
 prEN 
15332:2016 

 

EN FPr 12977-3:2016 
EN 
60379:2004 

Scope 

indirectly heated, 
unvented (closed) 
storage water 
heaters of up to 2 
000 l volume 
suitable 

domestic/sanitary 
hot water storage 
tanks of up to 2 
000 l. 

stores which are 

intended for use in small 
custom built systems, 
commonly solar heating 
systems, with a volume 
from 50 to 3000 l 

electric 
storage water 
heater 

Installation  

Rig pipework and 
connections should 
be insulated 

 
factory fitted safety 
devices should be 
installed 
  

connections 
should be 
insulated 

connections should be 
insulated 

(no insulation 
connections 
required) 

Test 

Allows test methods 
of: 
— Annex B;  
— Clause 14 of EN 
60379:2004;  
— Subclause 5.4 of 
EN 15332:2007. 

Annex B. 
electrical element 
or immersion 
heater (3 kW)  
Heating volume ≥ 
85% 

Immersion heater 3 
kW, or external 
flow through 
heater65ºC +/- 3K 

24 h stabilisation 

Continue test 
regime until the 
standing loss as 
calculated in B.4 is 
within 3 % for at 

external energy 
source (electrical 
immersion 
heaters with a 
thermal controller 
– with switching 
difference < 0.8K 
- or hot water). If 
the tank is 
equipped with an 
immersion heater 
or a connection 
for an immersion 
heater within the 
lower third this 
can be used for 
the purpose of 
testing 

heated by external 
heater (full heating 
possible) 

test sequence: 
conditioning until steady-
state – heating 

 – standby– discharge 
until steady-state 

energy supply 
measured 
over 48 h at 
minimum, 
start/end on 
basis of 
thermostat 
switch 



 

 

Ecodesign Review Water heaters, Task 1, Final | July 2019 | VHK for EC 

 

Test aspect EN 12897:2016 

 
 prEN 
15332:2016 

 

EN FPr 12977-3:2016 
EN 
60379:2004 

least two 
successive 24 h 
periods 

Ambient 
conditions 

20ºC +/- 2K 20ºC +/- 5K 20ºC +/- 2K 20ºC +/- 2K 

Storage 
temperature 

25±20 mm below 
outlet 

according 
instructions or in 
upper third, 
minimum 65ºC 

not required 

must be 65ºC 
+/- 3K in 
upper part of 
tank 

Other 
measurement 
values 

T1, T2 and T3 for 
ambient 
temperature 
θw at T4  

at intervals < 5 
minutes 
 

Tamb 

 

Volume flow (in charge 
and discharge circuit) 
Temperatures (inlet, 
outlet and difference, 
both charge and 
discharge circuit) 
Electric Power of 
auxiliary heating 

All measurements are 
conducted every 10 s 

(-) 

Results 

energy 
consumption for 
keeping 
temperature 
constant for 24 h 

energy 
consumption for 
keeping 
temperature 
constant for 24 h 

parametric approach for 
identification of thermal 
loss parameters 

energy 
consumption 
for keeping 
temperature 
constant for 
24 h 

Uncertainty of 
temperature 
measurement 

+/- 1K +/- 0.1K 

Temperature, ϑC,i, of the 
charging medium at 
store inlet; 0.1 K 
Temperature, ϑC,o, of 
the charging medium at 
store outlet; 0.1 K 
Difference in the charging 
medium temperature, ∆ϑC, 
between store 

inlet and store outlet; 
0.05 K 
Temperature, ϑD,i, of the 
discharging medium at 
store inlet; 0.1 K 
Temperature, ϑD,o, of 
the discharging medium 
at store outlet; 0.1 K 
Difference in the discharging 
medium temperature, ∆ϑD, 
between 

store inlet and store 
outlet; 0.05 K 
Ambient temperature ϑa; 
; 0.1 K 

 

+/- 1K 

Uncertainty of 
energy 
measurement 

+/- 0.01 kWh 
1%, at least 
±10Wh 

Volume flow: +/- 2.0 % 
Electric power, Qel, 
(auxiliary heating) +/- 
2.0 % 

+/- 0.01 kWh 
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Test aspect EN 12897:2016 

 
 prEN 
15332:2016 

 

EN FPr 12977-3:2016 
EN 
60379:2004 

 

Result of a 
comparison test of 
a 300 l tank 

2.44 kWh/24h = D 
2.25 kWh/24h = 
C 

2.60 kWh/24h = D [not tested] 

Result of a 
comparison test of 
a 500 l tank 

2.53 kWh/24h = C 
2.71 kWh/24h = 
C 

2.85 kWh/24h = D [not tested] 

Possible factors 
contributing to 
differences 

- 
Heated volume is 
not precisely 
defined 

External loading / 
unloading introduces 
extra losses 

[not tested] 

Note: Other differences may exist, the overview is not exhaustive 

 

As the EN 60379 is intended for electric storage heaters only it should not be used for 
measurement of thermal stores of another kind, with other types of heat generators or 
heat transfer equipment present. 

EN 12897:2016 and prEN 15332:2016 are fairly comparable in the sense they both 
register heat losses over a 24 h period. Differences are found in the requirements for 
installation (distance to walls, etc.), the number and position of temperature sensors and 
the loading of the storage tank: In EN 15332 the tank is to be loaded using an  external 
energy source or if possible, use the existing connections (if within the lower third of the 
tank)  for an immersion heater. EN 12897 describes an method using an external heater. 

At the moment the Working Groups responsible for these standards are aligning both 
standards so that results will become comparable. Most recent draft standards deviate 
from what is described above. EN 12897 is considered the more complete standard as it 
covers various safety requirements as well. 

EN 12977-3 follows a fundamentally different approach: Starting from a defined start-up 
condition (20ºC) the heater is continuously heated until the tank is fully loaded. The tank 
is then allowed to cool down so that between 40% to 60% of stored energy is lost to the 
ambient. Subsequently the tank is emptied completely and brought back into start-up 
condition (20ºC). Various temperatures and flows are registered and using a 
mathematical model, thermal parameters are identified. These parameters are adjusted 
so that the calculated values and test values match. The benefit is that this test allows 
determining heat losses of a family of products (up- and downscaling procedure, up to 
600 l). 

Solar water heaters 

For the determination of solar water heating efficiencies, the contribution of the solar 
part needs to be taken into account. The Commission Delegated Regulation (EU) No. 
812/2013 requires the following information for the product fiche (Annex IV): 

- the collector aperture area Asol in m2; 

- the zero-loss efficiency η0; 

- the first-order coefficient a1 in W/(m 2 K); 
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- the second-order coefficient a2 in W/(m2 K2 ); 

- the incidence angle modifier IAM; 

- the storage volume in litres; 

- the pump power consumption in W; 

- the standby power consumption in W. 

The above parameters are input for the SOLCAL calculation described in the TM2014wh 
for factory made systems, resulting in the values for Qnonsol and Qaux with which the 
water heating energy efficiency of a solar water heater can be established, or which can 
be used in the calculation of the contribution of solar devices to the water heating energy 
efficiency of a package comprising solar devices. 

For factory-made systems it is more common to use the SOLICS method described in the 
TM2014wh which is based on a dynamic simulation model, and also results in values 
(QL for solar-only systems or Qaux,net or Qpar for solar water heaters) to be used to 
calculate Qnonsol and Qaux according TM2014wh.  

Both methods as described in the transitional methods have been criticised by solar 
experts: SOLCAL for errors in the calculations/equations, and SOLICS for lack of 
reference conditions (SOLICS as described in the TM2014wh is an hourly method, 
whereas the regulation only provides for information for a monthly method; neither are 
the load profiles hourly profiles). Additionally, the values for zero-loss efficiency, a1, a2 
and IAM are not required for the SOLICS calculation. For both method updates have been 
described in EN 15316-4-3 and EN 12976-2 (for SOLCAL and SOLICS respectively – see 
also the 'solar' standards). 

Note that for the calculation of the contribition of solar devices towards space heating 
energy efficiency (of a package) a completely different and simpler method is used. 

 M/534 - Request for standardisation 3.4.6

In April 2015 the Commission published a request for standardisation M/53460 to the 
European standardisation organisations as regards water heaters, hot water storage 
tanks and packages of water heater and solar device in support of Regulation (EU) No 
814/2013 and Delegated Regulation (EU) No 812/2013. This request was published as 
Commission Implementing Decision C(2015) 2625 of 27 April 201561. 

The Mandate M/534 describes the required deliverables, the main points being coverage 
of regulated parameters related to energy efficiency, emissions, heat outputs, sound 
power, auxiliary and parasitic consumption or losses, and various information elements. 
Additionally, the standards to be developed under this mandate should present the 
measurement uncertainties of the standard. 

                                           

60http://ec.europa.eu/growth/tools-databases/mandates/index.cfm?fuseaction=search.detail&id=554 
61http://ec.europa.eu/growth/tools-

databases/mandates/index.cfm?fuseaction=select_attachments.download&doc_id=1581 



 

 

Ecodesign Review Water heaters, Task 1, Final | July 2019 | VHK for EC 

 

A similar Mandate M/535 has been issued for space heater standards: C(2015) 2626 
final. 

 M/543 - Request for standardisation on resource efficiency 3.4.7

Mandate M/543 was issued on 17 Dec 2015 and requested standardisation on material 
efficiency aspects for energy-related products in support of the implementation of 
Directive 2009/125/EC of the European Parliament and of the Council (a previous version 
was not accepted by the ESOs). 

The mandate requires development of standards, general in nature (later on to be a basis 
for more product-specific standards) which have to include/describe: 

� Definition of parameters and methods relevant for assessing durability, upgradability 
and ability to repair, re-use and re-manufacture of products; 

� Provision of guidance on how standardisation deliverables for assessing durability, 
upgradability and ability to repair and re-manufacture of products can be applied to 
product-specific standards; 

� Ability to access or remove certain components, consumables or assemblies from 
products to facilitate repair or remanufacture or reuse; 

� Reusability/recyclability/recoverability (RRR) indexes or criteria, preferably taking 
into account the likely evolution of recycling methods and techniques over time; 

� Ability to access or remove certain components or assemblies from products to 
facilitate their extraction at the end-of-life for ease of treatment and recycling; 

� Method to assess the proportion of re-used components and/or recycled materials in 
products; 

� Use and recyclability of Critical Raw Materials to the EU, listed by the European 
Commission; 

� Documentation and/or marking regarding information relating to material efficiency 
of the product taking into account the intended audience (consumers, professionals 
or market surveillance authorities). 

The standards are currently in development and have to be ready by March 2019. A 
CEN/CLC joint technical committee TC 10 and 6 Working groups are currently writing the 
standards. 

Topics covered in the CEN-CLC 45550 to 45559 series are inter alia, product durability, 
reparability, reusability, recyclability, recycled content, ability to remanufacture, and 
product lifespan. While various important topics in the context of material efficiency are 
covered in the standards of the CEN-CLC 45550 to 45559  series, other subjects of 
material efficiency, e.g. renewable resources, biodegradable plastics, light weighting and 
multi functionality, are not covered for the moment, despite their potential impact on 
material efficiency. 

At this moment (Oct 2017) some 9 draft standards have reached Secretary Enquiry level, 
these being: 
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- prEN45550 – Definitions 

- prEN45551 - Guide for product specific standards 

- prEN45552 - Durability 

- prEN45553 – Reparability 

- prEN45554 - Remanufacturability 

- prEN45555 – Recyclability & recoverability 

- prEN45556 – Re-used components 

- prEN45557 – Recycled material content 

- prEN45558 – Use of critical raw materials 

- prEN45559 – Communication 

 

 Guidelines / FAQ for space/combination and water heater regulations 3.4.8

The regulations of 2013 and the Transitional Methods of 2014 still left certain 
stakeholders with questions on how to interpret certain requirements and articles or how 
to conduct the conformity assessment. 

On September 2015 the Commission Services published guidelines62 to help stakeholders 
to implement the Regulations (for both space heaters and water heaters) in practice. In 
April 2017 the European Commission circulated a proposal to revise the guidelines and 
clarify additional questions to the members of the Consultation forum. Many stakeholders 
shared their comments on these proposed changes in 2017. The European Commission 
published the updated guidelines in the beginning of 2018. 

The guidelines explain various elements of the calculation of energy efficiency of the 
products. More specifically it highlights the method for calculating water heating 
efficiency for packages that comprise a space heating boiler (not combination boiler) or 
heat pump used in conjunction with a solar device (section 5.4 of the guidelines). 

Section 6 of the guidelines deal with frequently asked questions (FAQ). Some of these 
questions can be answered by referring to the corresponding articles or annexes and 
require thorough reading. Others however deal with interpretation of terms or other 
aspects not clearly defined or deductible from the legal texts.  

Online tools by the EC 

To assist people in establishing the correct values to be presented to consumers, and 
assist them in labelling of such appliances, the Commission also produced an online 
energy label generator: https://ec.europa.eu/energy/eepf-labels/ 

                                           

62 https://ec.europa.eu/energy/sites/ener/files/documents/GuidelinesSpaceWaterHeaters_FINAL.pdf 
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An example of how this tool is applied for Low-temperature heat pumps is shown below 
(screen shot). 

 

 

 
Figure 6. Screen shot of energy label generator (eepf-labels) 

 

3.5 Member State (+EEA) policies and measures 
With the Ecodesign and labelling regulations in place since 2013, Member States were 
allowed, in accordance with article 8 of the Ecodesign regulation, to place on the market 
and/or put into service water heaters which comply with the national provisions in force 
when the Regulation was adopted regarding seasonal space heating energy efficiency, 
water heating energy efficiency and sound power level until 26 September 2015, and for 
nitrogen emissions until 26 September 2018. 
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At present, the only water heater specific requirements (for energy and sound) are the 
EU requirements. Still, Member States exert –through building energy performance 
regulation– a great deal of influence on what kind of heating installations are allowed in 
new builds or large renovations. Furthermore, Member States can introduce rules for the 
decommissioning of boilers, as is the case in Germany. 

From 26 September 2015 the market surveillance authorities (MSAs) of Member States 
are responsible for the proper implementation of the regulations by industry and 
retailers, including e-commerce.  

So far, two years after 26 September 2015, no reports on market surveillance of 
Ecodesign and Energy Label water heater regulations could be identified, i.e. not from  
MSAs but also not from NGOs or others. 

Water heaters are also not a subject in the Ecopliant project63, nor are they treated in 
the EEPLIANT project64 or in the BISON project65 or any of the other past and present 
surveillance projects financed under the Energy Intelligent Europe programme.  

As far as could be established, surveillance of dedicated water heaters was not 
extensively discussed in the Ecodesign AdCo (Advisory Committee, consisting of MSAs), 
nor is the subject treated actively in the BEDAC (Boiler Ecodesign Advisory Committee, 
consisting of notified bodies).   

Financial incentives of Member States linked to the energy label classification of water 
heaters could not be identified. In practice, where subsidies or tax rebates exist for 
water heaters, they are usually linked to technologies (solar thermal, HPWH). For these 
products subsidies of up to 40% and tax deductions up to 65% of acquisition costs exist. 

Even though the Energy Label metric was largely based on EPB-standards, no national 
building code or Energy Performance of Buildings regulation could be identified that uses 
that metric and/or the Energy Label classification.    

Voluntary certification of dedicated water heaters, other than the SOLAR Keymark for 
solar and possibly the EHPA keymark for HPWHs, hardly exists.  

Consumer associations do test dedicated water heaters66 but the Energy Label 
classification or even the use of the Energy Label performance (tapping patterns) do not 
play a visible role in reporting.   

Green NGOs have so far focussed on what could possibly go wrong67 and not on what 
is right, i.e. that after 20 years of preparation and in also otherwise a high-inertia market 
the EU consumers now have a tool –a harmonised Energy Label– that allows consumers 

                                           

63 https://ec.europa.eu/energy/intelligent/projects/en/projects/ecopliant 
64  http://www.eepliant.eu  
65 https://ec.europa.eu/energy/intelligent/projects/en/projects/bison     

project website: www.boilerinfo.eu 
66 e.g. https://durchlauferhitzer-ratgeber.de/durchlauferhitzer-testsieger/ 
67 http://ecostandard.org/water-heaters-first-step-to-closing-the-loophole-but-were-not-done-yet/  (note that 

–despite the past tense used in the article–  this was published in 2014, i.e. before the implementation of the 
Energy Label for water heaters)  
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and other parties to make a proper energy efficiency comparison for an equal 
performance.    

Although both dealers and suppliers have to show the energy efficiency class of the 
water heater in the context of 'any technical promotional material' (see also Article 3.1(e) 
and 4.1 (d) of 812/2013 which reads: "any technical promotional material concerning a 
specific water heater model and describing its specific technical parameters includes a 

reference to the water heating energy efficiency class under average climate conditions 
for that model") the Energy Label for dedicated water heaters is practically invisible on 
the internet , unless it is the ‘A’ label for HPWHs. A few manufacturers can be identified 
that consistently places the Energy Label ‘arrow’, plus a download link, next to a picture 
of all dedicated water heaters advertised on its website (for example Atlantic, Baxi, De 
Dietrich, Immergas, Vaillant). No vendor could be identified that consistently places the 
Energy Label ‘arrow’, plus a download link, next to a picture of all dedicated water 
heaters advertised on its website. At best, product brochures, catalogues or manuals 
could be downloaded where the energy classification was found in a technical table, 
usually on the last page.  

From anecdotal information obtained from suppliers it appears that the vast majority of 
installers is not aware of its legal obligations regarding the water heater package label 
and thus does not use it in practice.  

Also the capacity-metrics of the new Energy Label and Ecodesign regulation, i.e. the size 
classes of the tapping pattern, is also only visible in a technical fiche. In countries 
where there is a national classification of water heating performance, such as the CW-
classes in the Netherlands, this system is the only one that is used in advertising.   

All this raises the question:  

How is the EU Energy Label supposed to have any effect on the market for dedicated 
water heaters, if that market does not even know it is there?  

And the second question is of course what can be done about it? After all, water heater 
energy consumption has not reduced at the same pace as space heating energy 

consumption.  
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Figure 7. Household energy consumption by end-use in the EU-2768 

 

The following sections provide an (non-exhaustive) overview of measures at Member 
State focusing on efficiencies of technical building systems as extracted from various 
sources: 

� https://www.epbd-ca.eu/archives/1859 (country reports) 

� https://www.eurobserv-er.org/eurobserver-policy-files-for-all-eu-28-member-
states/ 

� http://www.iea-shc.org/country-reports 

� https://www.iea.org/policiesandmeasures/renewableenergy/ 

� http://www.res-legal.eu/search-by-country 

The text covers both water heating and space heating policies/requirements as this was 
easier to provide than an analysis of DHW measures only. 

[Note: The sections below contains quotes from the above sources] 

 Austria 3.5.1

The regulations on building energy efficiency in Austria have been harmonised since 2008 
and the latest guidelines were published in March 2015 as part of the general OIB 
Guidelines. Part 6 concerns the energy performance of buildings. 

The OIB Guideline 669 sets requirements for space and water heating systems in 
buildings and U-values for building elements. It covers topics such as heat recovery, 

                                           

68 https://www.eea.europa.eu/data-and-maps/indicators/energy-efficiency-and-energy-consumption-
5/assessment 

69 https://www.oib.or.at/sites/default/files/richtlinie_6_26.03.15.pdf 
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district heating and the use of highly efficient heating systems. They are required to be 
able to meet the target values, but there are no values related to a minimum energy 
efficiency for these systems. 

Compliance with the requirements of the OIB Directive 6 can be achieved by two 
methods: 

� Through the provision of the maximum permissible final energy demand of the 
building. In this case the focus relies on a tight building envelope in order to reduce 
the space heating demand (HWB) (not considering the fGEE factor). 

� Through the installation of a very efficient or renewable heating system. In this case 
the total energy efficiency factor (fGEE) has to be taken into account, which reflects 
the type of energy use and production. In this method, a slightly higher space 
heating demand of the building is acceptable.  

In both cases, the maximum values for primary energy demand and CO2 emissions are 
defined. 

Starting 1 January 2017 the building codes currently specify that either 50% of heating 
and warm water should be produced from biomass, heat pump, district heating based on 
RES, district heating cogeneration, or 10% of warm water is covered by solar thermal, 
photovoltaic energy, or from heat recovery. 

Incentives 

Austria has incentive schemes to support heating and cooling from renewable energy 
sources, both on the state level and on the level of the individual federal states 
(“Länder”). Small-scale RES heating and cooling is supported by the Environmental 
Assistance in Austria (UFI) programme. This created special investment incentives for 
solar thermal installations, heat pumps, geothermal and biomass heating plants. 
Minimum requirements for systems in order to receive subsidies have been defined in the 
provinces. 

In the spring of 2018 the Austrian government presented its Integrated Climate and 
Energy Strategy (Integrierten Klima- und Energiestrategie IKES). Apart from subsidies 
for building insulation measures, IKES contains several incentives to get out of oil-fired 
heating. In particular, there is a ‘Raus aus Öl’ bonus –indicatively €5000 from June 
2018–  for private and business customers switching from oil to wood, district heating, 
solar or heat pumps. 70 

The OMV Aktiengesellschaft, the largest Austrian oil & gas company, is not going to 
continue subsidising the so-called ‘Heizen mit Öl’ campaign, which has been providing 
funding for replacement of outdated jet burner boilers since 2009. In October 2018, OMV 
announced it would not extend this subsidy beyond 2019.71 

                                           

70 https://www.umweltfoerderung.at/aktuelles-detail/newseintrag/zeige/raus-aus-oel-bonus-von-5000 
-euro-abholen-und-klima-schuetzen.html 

71 BRG European HVAC Newsletter November 2018 
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 Belgium 3.5.2

The Belgium National Energy Efficiency Action Plan is composed of three parts, one for 
each region: Flanders, Walloon and the Brussels Capital region. The implementation of 
the EPBD includes requirements for space and water heating appliances. The regions aim 
to align their regulations as much as possible. This, for example, has resulted in the 
collaborative development and usage of software for calculating the energy performance 
of buildings. 

In the Brussels Capital region the EPBD regulations are implied in three ways. There 
are regulations on certification, technical installations and activities.  

The  regulation on activities focuses on the implementation of the energy performance 
requirements for buildings. These requirements are mandatory for new and rigorously 
renovated buildings for which a building permit has been requested after the 1st of 
January 2008. The requirements originally applied to housing, office and service, or 
educational functions. From 2017 onwards, the requirements concerning energy 
performance apply to all residential and non-residential buildings. 

The requirements that need to be taken into account are the net energy demand of the 
building unit, the primary energy consumption for installations (heating, sanitary water 
etc.), insulation values Umax and Rmin, ventilation, risk on overheating, the limitation of 
thermal bridges at construction nodes and the installation of measuring devices for 
energy consumption. 

In 2015 a new system for minimum requirements was set per unit type, based on 
maximum kWh/m² (e.g. the net heating requirement is 15 kWh/m²*y, the primary 
energy consumption is max. 45 kWh/m²*y, etc.).  

In Flanders each building project (new built or large renovation) must achieve at least 
one of four targets72: 

1. produce 15 kWh/m² (residential) or 20 kWh/m² (non-residential) using PV, solar 
thermal, HP, biofuels or district heating; 

2. meet the entire het demand using HP, biofuels or district heating on 100% 
renewable energy; 

3. install a solar thermal boiler sized at minimum 2.5% of gross floor area (150m² 
floor area means 3.75 m² solar thermal); 

4. or participate in renewable energy projects (special conditions apply). 

The energy performance of a building is expressed in the E-value. This value represents 
the maximum allowed energy performance of the building and compares it with the 
energy performance of a reference building. The lower the E-value, the more efficient the 
energy performance of the building. Specially developed software is used to calculate the 
E-value. Factors that influence the calculation are the thermal insulation, air tightness, 

                                           

72 https://www.energiesparen.be/EPB-pedia/hernieuwbare/overzicht-eisen 
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compactness, orientation, irradiance, ventilation losses and fixed installations such as 
space and water heating systems.  

The E-values are obliged since 2006 for new and rigorously renovated parts of  buildings 
that are an individual housing unit or have a designated functionality.. 

From 2017 onwards, a maximum E-value requirement applies to all non-residential 
buildings (‘EPN-buildings’). These new requirements are calculated by the EPN-Method73 .  

Beside the general requirements on housing there are specific requirement for 
installations:  

The heating installation has to have a minimum "efficiency" of 84% calculated as: 

ηinst = fNCV/GCV [η30% + 0.003(θ30% - θave,boiler)] –floc –freg,burn –finsulation –freg –fhyd  

where 

− fNCV/GCV = factor to convert NCV based values to GCV, for gas 0.90 (Annex F or Annex 
V of method EPW) 

− η30% = efficiency at 30% load; must be minimum 100% (NCV) to attain threshold 
value of 84% with corrections as shown below 

− θ30% = return (inlet) temperature for 30% value; for calculation = 30ºC 

− θave,boiler = 6.4 + 0.63* θreturn,design in ºC; for calculation = 50.5ºC 

− θreturn,design = design return (inlet) water temperature; for calculation = 70ºC 

− floc = correction for location; for calculation= 0; 

− freg,burn = correction for standby heat loss, for calculation = 0 (can cool down 
completely); 

− finsulation = correction for pipe insulation, for calculation = 0; 

− freg = correction for boiler water temperature control, for calculation = 0; 

− fhyd = correction for hydraulic balancing, for calculation = 0; 

This means that boilers must have a minimum efficiency of 100% NCV at part load (and 
30ºC temperature regime) for it to be allowed as heating system in buildings (or 88% 
NCV if the 30% load is measured at 70ºC). The requirement appears not more strict than 
the Ecodesign regulations imposed upon boilers. 

For heat pumps the minimal SPF (seasonal performance factor) depends on the type74: 

ground/water = 3.3 

water/water = 3.9 

air/water = 2.8 

                                           

73 see https://www.energiesparen.be/EPB-pedia/E-peil 
74 https://www.energiesparen.be/EPB-pedia/installatie-eisen/overzicht 
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air/air = 2.9 

DX or DC, "riothermie or waterloop" = (no requirement) 

The SPF is calculated as: 

SPF = fθ,heat * f∆θ *fpumps *fAHU *fdim,gen,heat *COPtest 

where: 

− fθ,heat = correction for required indoor temperature and condenser temperature 
according test EN 14511 = 1+0.01*(43- θsupply,design) 

− f∆θ = correction for temperature variability = 1+0.01*(∆θdesign - ∆θtest), default 
0.93 

− fpumps = correction for pump energy to evaporator 

− fAHU = correction for air flow (for heat pump using ventilation air) 

− fdim,gen,heat = correction for dimensioning, now default 1 

− COPtest = COP under test EN 14511, table 3, 5 or 7: brine-to-water B0/W35, water-
to-water W10/W35 and (outside)air-to-water A2/A35, 

As the correction factors are determined to a large degree by building specific 
parameters, and no defaults are given for each factor, no minimum COP could be 
established. Nonetheless it is expected that these requirements do not exceed the 
efficiency limits in the Ecodesign regulations as reference is made to these regulations in 
the Flanders technical calculations. 

For direct electric heating the heating power is limited to maximum 15 W per m² useful 
floor area. 

For the groups of products that are not covered by Ecodesign, there are fixed values for 
the generation yield specified. In this category belong: 

1) Systems set onto the market before 26/09/2015; 

2) Systems using mainly biomass fuels 

3) Systems using solid fuels 

4) Cogeneration systems with an electrical power more than 50 kW 

5) Heating systems with a separate tank or external heat exchanger 

6) Collective heating systems with a combined power over 70 kW and/or a tank size 
over 5000L. 

The values are 0.5 for fuel water heaters without storage tank and 0.45 for fuel water 
heaters with storage tank. For collective systems with a thermal power over 70 kW 
and/or a tank capacity above 500L there are values related to the insulation thickness 
and the type of boiler (condensing or non-condensing). For heating systems other than 
fossil fuel heaters there are also fixed values to be used, which differ for instantaneous or 
storage heaters. 
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Table 17: Efficiency of non-fuel water heaters (Flanders) 

 Instantaneous storage 

Electrical resistance heating 0.75 0.70 

Electrical heat pump 1.45 1.40 

Building cogeneration εcogen, th εcogen, th-0.05 

External heat delivery ηwater, th ηwater, th -0.05 

 

The performance of solar devices for warm water heating can be included in the 
calculations of residential and non-residential buildings. The calculation requires the input 
of several parameters, bases on the EU standard prEN15316-4-3:2014. The input is also 
dependent of the storage type and volume. This input is specified for storage types that 
are not covered by Ecodesign. 

For the input of heat pump water heaters, the Ecodesign data can be used. Together with 
other (environmental) data the efficiency of the heat pump for a specific building can be 
calculated by the specified software. 

In the Walloon region the requirements are related to the type of building and its 
function and split in several parameters related to efficiency in the building structure: 

1. The Espec sets the maximum primary energy demand per heated or cooled floor 
area (in m²).  

2. The Ew sets the primary energy consumption of the building compared to a 
Walloon reference building. 

3. The K-value is equal to the parameters used in the Brussels and Flemish region 
and represents between the U-value (heat losses in the envelope) and the 
compactness of the building. Compactness is described as the ratio of the 
conditioned space and the external area of the envelope of the building. 

4. The U-values itself also have their limits, for different elements of the building’s 
envelope. 

5. Requirements on ventilation rates and, 

6. A maximum value for overheating. 

From the 1st of May 2016, requirements on technical building systems went into force. 
This comparable with the regulation on installations in the Flemish region. The regulation 
applies to several space heating and hot water appliances also regulated under CR 
813/2013 and CR 814/2013.  

For gas and liquid fuel boilers the requirements are identical to Flemish requirements 
with ηinst > 0.84. For electric heaters the installed capacity is less than/equal to 15 W/m² 
climatised floor area. 
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More specifically, for heat pumps (space heating) a minimum energy efficiency has to be 
reached, based on a test  using EN 14511 with indoor heat exchanger supply 
temperatures at 35ºC and outdoor heat exchanger supply temperatures at 2ºC for air, 
0ºC for brine and 10ºC for water (these are not seasonal performances). Limit values are 
for soil-to-water HPs are COP > 4.3 and for water-to-water HPs are COP > 5.1. 

For water heating using electric joule effect the maximum capacity is 2500 W and every 
m2 climatised floor area above 150 m2 adds another 50 W (an apartment of 250 m2 may 
have installed 5 kW of electric (Joule) water heaters. 

The implementation of the EPBD in the three Belgian regions incorporates elements that 
rule out the use of inefficient space and water heating appliances, but mostly in an 
indirect way (the calculation of the requirement includes aspects beyond the product 
boundaries, related to their installation in a specific building). 

Incentives 

The regions and provinces have several incentives to promote renewable and cleaner 
technologies in the form of loans and subsidies75. In 2018 the Flanders's subsidies 
(‘Energiepremies’) for e.g. heat pumps is €4250-4750 (exact amount income-dependent, 
max.  50% of purchase cost). There are subsidies for condensing boilers (€500-€700), 
monobloc heat pump water heaters (€1400-1600), room-thermostats (€25-100), 
thermostatic radiator valves (€10-30/unit), solar heating (€2500-€3500 for up to 4 m², 
€200/m² extra). For renovation of collective chimneys the subsidy is between 30 and 
40% of total costs. There is a generic loan-programme  to realize Near Zero Energy 
(Bijna Energie Neutraal) houses with a maximum of €15.000,- at 0-2% interest (interest 
depending on income). 

In Flanders the use of oil-fired boilers in new buildings and renovations (not in simple 
replacement situations) will be forbidden from 2021, through the EPB, according to its 
2018 energy plan. At interregional Belgian level there are plans to forbid the sales of all 
oil-fired boilers, including replacements, in 2035.76  

 Bulgaria 3.5.3

The Energy Efficiency Act (following 2006/32/EU) specifies the energy saving priorities 
which includes the creation and maintenance of a list of buildings, industrial systems, hot 
water boiler heating systems and air-conditioning systems which must be brought into 
conformity with energy efficiency requirements. 

The legislation on buildings in Bulgaria differentiates buildings by state (new or existing) 
and use (residential, non-residential and public). The energy performance of building is 
indicated by: 

� EPmax,r that represents the maximum energy performance calculated with the last 
issued U-values in kWh/m² 

                                           

75 https://www.iea.org/policiesandmeasures/renewableenergy/?country=Belgium 
76 https://www.tommelein.com/nog-geen-verbod-op-verkoop-stookolieketels-in-2021-wel-bij-nieuwbouw-en-

ingrijpende-energierenovatie/ 
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� EPmax,s that represents the maximum energy performance calculated with the U-
values that were active at the time of commissioning of the building in kWh/m² 

These energy performances are, besides the U-values, calculated with several 
parameters including the climate zone, indoor air temperature, envelope characteristics, 
net volume of the conditioned space, thermal bridges and shading devices. 

New buildings must achieve class "B". NZEB must achieve class "A" and not less than 
55% of the energy consumed (supplied) for heating, cooling, ventilation, domestic hot 
water and lighting is energy from RES produced on-site or near the building. 

For domestic water heating and space heating systems the requirements for technical 
building  systems are relevant. These requirements apply to technical systems in new 
and renovated buildings. The requirements are specified in ordinance 7, as amended in 
2015 (State Gazette No. 27/14.04. 2015, corrected State Gazette No. 31/28.04.2015. 
2015, supplemented State Gazette No.35/15.05.2015). These requirements focus on: 

� Parameters related to solar domestic water heating systems; 

� Seasonal efficiency of electrical heat pumps in heating mode with a SPFmin of at least 
3.5 and for fuel driven heat pumps an SPFmin of 1.15; 

� seasonal efficiency of the air-to-air recuperators of ventilation and AC systems in 
heating mode ηr,min ≥ 70%; 

� The calculation of the integrated energy efficiency indicator for boilers - minimum 
requirements are given depending on the type and capacity of the boilers and the 
average temperature of the heated water; 

� reference values for heat transfer through transparent enclosing structures; 

� use of products in the buildings which must provide a high degree of environmental 
and health safety. 

The Energy Efficiency Act states that the following energy efficiency improvement 
measures shall be assessed as regards their technical and economic appropriateness: 

� decentralised systems for energy production and use from RES; 

� electricity and heat cogeneration installations; 

� district or block heating and cooling, including those that are based entirely or 
partially on energy from RES; 

� heat pumps. 

These assessments are applicable for improvement measures that are recommended 
upon each change of use, deep renovation, or major renovation of a building (or part of a 
building) in use. 

Any investment project for a new building with a total floor coverage of over 1000 m² 
must comply with the possibilities of using decentralised systems for the use of 
renewable energy. In these buildings, at least 15 % of the total heating and cooling 
needed for the building shall have to be produced from renewable sources. 
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Incentives 

The use of renewable energy for heating and cooling is promoted through a grant from 
the Bulgarian Energy Efficiency Fund and through an exemption for building owners from 
property tax. In general, all heating technologies are eligible for support. 

 Croatia 3.5.4

The Building Act sets the legislative basis for the implementation of all articles of the 
EPBD. In 2015, new values for the energy performance of buildings were established as 
follows: 

� maximum annual primary energy consumption per usable floor area of a building 
(E"prim); 

� maximum delivered energy per of usable floor area of a building (E"del); 

� maximum annual energy needs for heating per usable floor area of a building 
(Q"H,nd), for new buildings and for existing buildings undergoing renovation; and 

� maximum E"prim for NZEB and the share of RES in the total energy consumption. 

Also prescribed within the Building Act are: the need for lighting, efficiency of technical 
building systems, energy efficiency class of the building automation and control systems. 
The study on the application of alternative energy supply systems is mandatory for 
buildings with a useful floor area of ≥ 50 m². 

For buildings equipped with heating systems with heat pumps, the seasonal coefficient of 
the performance of individual air-to-air heat pumps (SCOP) should be ≥ 4.0;  

For heating systems with air-to-water, water-to-water and soil-to-water heat pumps, the 
seasonal performance factor (SPF H3) of individual heat pumps should be ≥ 3.0.  

SCOP includes the heat pump, regulation, auxiliary heating unit and other parts of the 
system, such as pumps and ventilators on the side of the heat storage tank. SPF H3 is 
the factor which influences the calculated limit that includes the heat pump, regulation, 
auxiliary heater, and all parts of the system, including pumps and fans on the side of the 
tank's thermal sources (air, water, soil). 

NZEB are defined as having at least 30% of the annual primary energy covered using 
RES generated on-site (i.e., by the building itself or somewhere in its vicinity). The 
application of highly efficient alternative systems in existing buildings should be 
considered and taken into account in so far as they are technically, economically and 
functionally feasible. 

Incentives 

There are currently no support schemes for renewable heating and cooling. There are 
soft loan and investment subsidy facilities (grants and loans) for producers of renewable 
heating. 

Croatia mentioned that they have a park of close to 200 000 individually owned C4/C8 
boilers connected to collective chimneys. 
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 Cyprus 3.5.5

In Cyprus, the ‘Grant Scheme for Promoting the Renewable Energy Sources’ is in force 
since 2012. For the 2014 to 2020 period, a support scheme ‘Save – Upgrade’ is launched 
to aid in the upgrade of the energy performance of existing buildings. The EU is helping 
in the funding of this support scheme.  

The first minimum energy performance requirements for new buildings have been 
adopted on 21 December 2007, whereby maximum permissible U-values for new 
buildings were determined for the first time, making thermal insulation of the building 
envelope and the installation of double-glazed windows virtually mandatory. In 2010, 
energy class B for the EPC was added to the minimum requirements. The results of 
calculating the cost-optimal levels of minimum energy performance requirements, which 
took place in 2013, have been the catalyst for further tightening these requirements. 
Also, according to the requirements for non-residential buildings, at least 3% of the total 
energy consumption should come from RES. From 1 January 2017, the U-values of the 
building envelope will be reduced even further, closely approaching the requirements for 
NZEB. Additionally, the minimum proportion of total energy consumption that should 
come from RES, both for residential and non-residential buildings, has significantly 
increased. 

For several technical heating systems there are requirements on the dimensioning 
(Regulation Κ.∆.Π. 111/2006 77) , installation and performance. For central heating 
boilers the efficiency must be no less than 92%. Since 2010 the installation of a solar 
water heater for domestic hot water is required78. 

Additionally, there is the ‘Guide for adjusting and controlling central heating systems with 
boilers’ that requires the inspection of boilers with a rated heating output larger than 20 
kW on their optimum performance every 2 years. 

Incentives 

There is a solar thermal system support scheme (currently 90% of households own a 
solar water heater, and 50% of hotels)79. 

 Czech Republic 3.5.6

In Czech Republic there are several regulations and action plans to stimulate energy 
efficiency in water heating appliances.80 It is obliged to use renewable heating in 
buildings and of public authorities have an exemplary role in this. Renewable heating & 
cooling installations in buildings are eligible for an exemption from property tax for 
building owners. 

                                           

77 Implementing the Energy Performance of Buildings Directive, page 220 
78 Implementing the Energy Performance of Buildings Directive, p.213 
79 http://www.res-legal.eu/search-by-country/cyprus/single/s/res-hc/t/promotion/aid/solar-thermal-system-

support-scheme-2017/lastp/115/ 
80 Czech Convergence Programme (Nov. 2005) 
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The implementation of the Buildings regulations are transposed through the Energy 
Management Act No. 406/2000. The last amendment went in to force in 2015 and mainly 
expands the scope of the original document81. 

After the implementation of the EU Building Directive the Czech legislation also followed 
the model of the Energy Performance calculation. Factors that influence the total energy 
performance are: 

− total primary energy per year; 

− non-renewable primary energy per year; 

− delivered energy (for a new building and renovation of an existing building) 

− U-value of a whole building envelope (for a new building and renovation of an 
existing building); 

− U-value of each element (only for changed elements); 

− efficiency of technical systems (only for replaced technical systems). 

The requirement and regulations are divided over several documents, the most relevant 
being: 

− the Energy Management Act no. 406/2000 Coll; 

− Decree 78/2013 on Energy Performance of Buildings; 

− Decree 193/2013 on the control of air-conditioning systems; 

− Decree 194/2013 on the control of boilers and heat distribution networks; 

− The Czech standard ČSN 73 0540-2/Z1:2011 and other standards or Technical 
Standardising Information. 

Act No. 406/2000 Coll. on Energy Management and Decree No. 78/2013 on Energy 
Performance of Buildings stipulate that any new building over 250 m² and undergoing a 
major refurbishment, as well as newly rented building units have to undergo a renewable 
energy use assessment. 

It is required that 20% of total energy needs are covered by RES, including specifications 
for space/DHW heating: ≥25% of demand is either covered by solar radiation; or ≥30% 
biogas; or ≥50% solid biomass; or ≥70% geothermal energy; or ≥50% environment 
heat. 

Incentives 

In 2018, the Minister of the Environment introduced measures to improve air quality in 
the country. Air quality is still unsatisfactory and fails to meet the European air pollution 
limits. The government is therefore planning to continue its Boiler Subsidy in 2019 with 
over CZK 3 bln (115 M€) allocated for replacement of old fossil  fuel boilers in hopes to 

                                           

81 http://www.cms-lawnow.com/ealerts/2015/08/increased-number-of-businesses-obliged-to-undertake-an-
energy-audit 
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displace up to 30,000 inefficient heating systems. Subsidies for households can reach up 
to CZK 127,500  (~€5000) and the latest round is expected to start at the beginning of 
2019. 

The National Climate Change Plan from 2016 focusses on general reduction of GHG 
emissions and improve efficiencies in households. For these improvements, there are 
subsidies available from the Green Investments Scheme 2014+ 82.  

 Denmark 3.5.7

The minimum energy performance sets the limit for maximum allowed primary energy 
demand for a building, including, e.g., thermal bridges, solar gains, shading, infiltration, 
ventilation, heat recovery, cooling, lighting (for non‐residential buildings only), boiler and 
heat pump efficiency, electricity for operating the building, and sanctions for overheating. 
The heat demand is maximised: 

In the case of dwellings, student accommodation, hotels etc., the total demand of the 
building for energy supply for heating, ventilation, cooling and domestic hot water per m² 
of heated floor area must not exceed 30.0 kWh/m² per year plus 1000 kWh per year 
divided by the heated floor area 

For offices, schools, institutions etc., the total demand of the building for energy supply 
for heating, ventilation, cooling and domestic hot water and lighting per m² of heated 
floor area must not exceed 41.0 kWh/m² per year plus 1000 kWh per year divided by the 
heated floor area. 83 

Since 2013 it has not been permitted to install oil or natural gas boilers in most new 
buildings, and by 2016 it will be illegal to replace an existing oil boiler with a new one if 
there is access to district heating or natural gas. 

There are specific energy‐related requirements for boilers based on gas, oil, coal, 
biomass and similar fuels. The requirements for boilers operating on gas or oil, means 
that only condensing boilers can be used in Denmark, both for new buildings and new 
installations in existing buildings. Boilers operating on coal, biofuels and biomass should, 
as a minimum, meet the energy requirements of boiler class 5 in EN 303‐5. In addition to 
this, there are requirements for heat pumps, elevators and cooling systems. 

Incentives 

Renewable energy sources for heating purposes are exempt from tax obligations on the 
production, supply and use of energy sources, thereby receiving a tax benefit in 
comparison to other fuels for heating purposes. In Denmark low electricity taxes apply 
for heat pump users for a total household consumption above 4000 kWh/year. The tax 
reduction reduced consumer prices with 0.61 DKK/kWh (0.08 €/kWh incl. VAT) for these 
consumers. 

                                           

82 https://www.iea.org/policiesandmeasures/energyefficiency/?country=Czech%20Republic 

83 English version: http://historisk.bygningsreglementet.dk/file/591081/br15_english.pdf 
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The BedreBolig (Better Home) campaign helps people to find solutions for improving their 
home’s energy performance84. An example is in line of the digital EPC. 

 Estonia 3.5.8

The energy performance of buildings acts in Estonia takes into account the energy needs 
for space heating, domestic hot water, cooling, lighting, ventilation, and electrical 
appliances. The minimum energy performance value characterises the primary energy 
use of the building and is based on the primary energy factors for the following "fuels": 

• Renewable energy (wood, biofuel)  0.75 

• District heating    0.9 

• Electricity     2.0 

• Fossil fuels (oil, gas, coal)   1.0 

The maximum primary energy consumption for new builds is 160 kWh/m² for detached 
houses, 150 kWh/m² for apartment buildings etc. A NZEB has reduced requirements: 50 
kWh/m² for detached houses, 100 kWh/m² for apartment buildings etc. m² 

For detached and terraced houses, compliance with the minimum energy performance 
requirements can also be demonstrated by a simplified calculation of the specific heat 
loss through the building envelope. This method requires only envelope heat transfer 
coefficients (U) to be subjected to heat loss calculations for conduction and infiltration 
losses, and can be used if a mechanical supply and exhaust ventilation system with 
specified heat recovery and specific fan power is used. Depending on the heat source, 
specific heat loss values are set, so that they comply with minimum energy performance 
requirements. With this method, no further energy calculation is required. For example, 
the maximum specific heat loss value to be fulfilled in the case of a ground source heat 
pump serving as the heat source is 1.0 W/(m².K), and in the case of a gas boiler, it is 
0.6 W/(m².K). It is important to note that these values are not U-values, but specific 
conduction (average U-value of building envelope including thermal bridges) and 
infiltration heat loss values calculated per heated floor area. 

For the heating and hot water systems, the requirement is that the heat source's primary 
energy efficiency (the efficiency or performance coefficient of the heat source divided by 
the primary energy factor of the energy carrier) must be at least 0.8. This means a gas 
boiler must be 80% efficient (80%/1.0=0.8) and an electric heat pump at least 160% 
(160%/2 = 0.8, based on SCOP presumably). For ventilation systems, the requirement is 
that the performance efficiency of the heat recovery must be at least 70%. If the 
ventilation system requires the use of a liquid-coupled heat exchanger, then the 
efficiency of the heat recovery must be at least 50%. Specific fan power of the air-
handling unit may not exceed 2.5 kW/(m3/s). 

Incentives 

Renewable heating is stimulated by investment subsidies and consumer subsidies. 
Investment subsidies are granted notably to CHP and district heating installations using 

                                           

84 https://sparenergi.dk/forbruger/vaerktoejer/bedrebolig 



 

 

Ecodesign Review Water heaters, Task 1, Final | July 2019 | VHK for EC 

 

renewables as well as to municipal community centres, child day care centres, and to 
households and apartment buildings for the installation of heating installations using 
biomass as well as solar and geothermal heating installations. 

 Finland 3.5.9

Finland’s National Building Code has set minimum requirements for the thermal 
insulation and ventilation of new buildings since 1976. These requirements have been 
amended and enhanced several times to improve the energy efficiency of buildings.  

On top of that the National Building Code of 2017 sets maximum values for overall 
energy consumption (E-values) calculated using the primary energy factor: 

- fossil fuels  1.0 

- electricity  1.2 

- district heating 0.5 

- district cooling 0.28 

- renewable fuels 0.5 

The maximum values depend on the building type and, for single-family houses, on the 
area of the building. The new building code does not exclude any heating sources; 
however, the code encourages the use of RES and district heating, which have better 
primary energy factors than other energy sources. Other renewables (e.g., solar heating 
and power) are taken into account when calculating a building's primary energy needs. 

The requirement for row houses is 105 kWh/m², for apartment buildings 90 kWh/m² and 
for single houses the value depends on the size of the house: 110 to 92 kWh/m². 

For NZEB using a simple method to assess compliance with the regulations, the method 
limits the use of heating sources to district heating, ground source heat pumps or air-to-
water heat pumps. 

The efficiency of heating systems must be improved where possible when the related 
equipment and systems are renewed. After renewal, the ratio between efficiencies of the 
building's main heating system and the main heat distribution system must be at least 
0.8. The ratio is the quotient of the annual efficiencies of the heating system and heat 
distribution system.  

There are also requirements set for other technical systems, e.g., for different 
temperature levels of Domestic Hot Water (DHW) systems or for apartment-specific 
water meters. Ventilation systems must meet a minimum annual efficiency of heat 
recovery must be at least 45% and a maximum specific fan power. 

Incentives 

For heat production in CHP plants a so-called “heat bonus” is provided. 

Finland is on track to meet its climate and energy 2020 targets. Renewable energy is 
developing faster than expected. However, the majority is from bioenergy, which may 
increase forest logging in the future and has negative repercussions on air pollution.  
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In 2014 only a few thousand oil-fired boilers were sold in Finland and no gas-fired boilers 
(see Task 2).  

The Finnish renewable energy policy aims to replace existing coal heating by biomass. 
Additionally the policy aims to make users switch from oil heating systems to wood based 
boilers, district heating or renewable systems such as ground source heat pumps, biofuel 
oils or solar-powered heating. An energy advice systems and the Höyla III Energy 
Efficiency Agreement should encourage this switch through a subsidy scheme. The 
government would cover up to 20% of the costs for such change in system. Another 
‘encouragement’ is the gradual increase in taxes on heating fuels towards 2050. 

 France  3.5.10

The RT 2012 is the French implementation of the EPBD and is the main building code for 
new buildings. The structure of RT 2012 for new buildings is based on three performance 
requirements: 

- The requirement for minimum energy efficiency of buildings, which imposes a 
limitation on energy demand (heating, cooling and lighting) based on the 
bioclimatic conception (Bbio) of the project, whereby the Bbio value has to be lower 
than a maximum value called Bbiomax. 

- The requirement for primary energy consumption, which imposes a limitation on 
primary energy consumed (Cpe) for the combined use of heating, cooling, 
domestic hot water, lighting and auxiliaries (pumps and fans), whereby the Cpe 
has to be lower than a maximum value called Cpemax. 

- The requirement for summer comfort, where the ambient indoor temperature of 
the building, reached after the 5 hottest days of the year (Tic), cannot exceed a 
reference level calculated for each project, whereby Tic has to be lower than a 
maximum reference value called Ticref. 

The three coefficients are calculated through TH-BCE, a dynamic hourly methodology. 
The values of Bbiomax and Cpemax are based on benchmarks depending on the building type, 
local climate, altitude and environment factors. The RT2012 does not specify 
requirements on systems efficiency nor on building components. 

The RT 2012 includes requirements for renewable energy use, depending on the energy 
type (for example a minimum of for solar panels), but it should amount to at least 5 
kWhEP/m².year. However, Eurobserv'ER reports that "rollout of the RT 2012 waiver in 
the collective sector, authorizing more energy to be used for multi-occupancy dwellings 
(57.5 kWh/m² p.a. instead of 50 kWh/ m² p.a.) and the lack of any obligation to 
incorporate renewable technologies in new build, have practically ousted renewable heat 
from this segment". 

Existing buildings are covered by a Réglementation Thermique par élément or globale. 
Which one applies depends on the size of the renovation work (% of building value), 
surface area and age of building. 

The Global Thermal Regulation is based on the overall consumption with minimum 
requirements for each component of the building (envelope and technical systems). 
Energy performance is assessed using a complex hourly methodology, called TH-CE ex, 
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based on the new buildings’ methodology. The TH-CE-ex methodology is currently under 
review, the main purpose being to make it consistent with the Th-BCE methodology for 
new buildings. 

The two regulations share rules regarding domestic hot water, setting maximum heat 
loss depending on the boiler size, and giving European Norms 89 and 26 as a reference 
for some systems’ performance. As an example: the maximum losses of a 200L tank are 
2,17 kWh/24h if placed vertically and 2,35 kWh/24h if placed horizontally. 

At the moment, the public authority is shaping France’s new thermal regulation, RE2020. 
The general idea of this new regulation – named environmental regulation (RE2020) – is 
to promote innovation though more flexible rules. To do so, constructors can achieve the 
E+ C- aim by concentrating on one criteria, be it energy or carbon, or by finding the right 
balance between them. Furthermore, the analysis of lifecycle of shell constructions 
should be extended to more than 50 years. Experiments with the new concept are 
ongoing. 85 

Incentives 

Article 200 of the Code Général86 des Impots establishes a tax reduction through which 
some 30% of the costs for energy refurbishment is returned for works of maximum € 
8000 (single person) or € 16000 (couples) over a 5 year period in the timeframe 2005-
2017. This tax credit is prolonged in 2018 for HPWH and will be reformed in 2019 by a 
premium of the same amount (conditions to be specified in 2018). This measure covers 
almost all RES individual equipment (individual wood stoves or wood boilers, solar 
thermal collectors and ambient heat). Moreover, lower VAT rates were implemented for 
RES-H&C materials and also zero rates eco-loan to improve overall energy performance 
of housing. 

According to Code général des impôts, Annex 4, Article 18bis 87 the tax relief applies to 
space/combi heaters with a minimum seasonal efficiency for heating (for boilers: 90% if 
≤ 70 kW, 87% at full load and 95.5% at 30% load if > 70 kW; for heat pumps: 111% if 
55 °C heat pump, 126% if 35 °C heat pump, including with backup heaters). 

The finance project act for 2018 intends to extend the CITE (credit d’impôt transition 

énérgetique) until the 31st December 2018. The rate of the tax credit is of 30% of all 
eligible expenses. In 2017, products covered were heating and water heating equipment 
using wood / biomass (stoves, solid fuel boilers) or solar thermal energy, heat pumps (all 
except air-air heat pumps), condensing (gas) boilers and Micro CHP. The equipment 
eligible for this extension will be defined by decree. Jet burner (oil) boilers were originally 
excluded for 2018, but following protests from MPs there is now a transitional measure 
2017-2018 for these types.88 

                                           

85 https://www.batiactu.com/edito/re2020-un-socle-unique-minimal-energie-carbone-sera-52796.php 
86 In reference to Annex 4, Article 18 states that the tax relief applies to space/combi heaters with a seasonal 

efficiency equal to or higher than 90% (< 70 kW) or 87% nominal efficiency and 95.5% part load efficiency if 
> 70 kW  

87 https://www.legifrance.gouv.fr/affichCodeArticle.do?idArticle=LEGIARTI000023374187&cidTexte=LEGITEXT000006069576 
88 https://www.impots.gouv.fr/portail/particulier/credit-dimpot-transition-energetique 
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Refrigerants 

The French fire safety regulation in public access buildings (article CH 35) prevents the 
installation of heating or cooling equipment using alternative refrigerants with medium 
GWP HFCs or low GWP HFOs because they are considered flammable. The heating 
industry considers this an important stumbling block in French law, which should be 
tackled by the Ministry of Ecological and Solidarity Transition in order to help meet 2018 
F-Gas quotas. 

France has discussed an HFC-tax (comparable to the Danish tax) but so far draft bills do 
not include such a tax. 

 Germany 3.5.11

The Renewable Energy Heat Act (“EEWärmeG”) requires new buildings to source a share 
of their total energy demand for heating and cooling systems from renewables, such as 
geothermal heat pumps, solar PV or solar thermal installations. The proportion varies by 
technology: 

� Minimum 15% of total heating and cooling demand must be met by solar thermal 
energy, or 

� Minimum 50% when geothermal or ambient heat (heat pumps) is used; 

� Minimum 30% when biogas is used, or 50% when solid or liquid biomass is used. 

� Also allowed are substitute measures such as energy from waste heat or CHP 
(minimum 50% of demand) or district heat from renewables/waste/chp (100% of 
demand).  

The regulations concerning the percentage of RES use – including possible substitute 
measures – are subject of the Renewable Energies Heat Act, last amended in 2010. All 
other efficiency requirements for new buildings are given by the Energy Saving 
Ordinance, which was subject to a major amendment in 2013, fixating the January 2016 
requirements.  

New buildings have to meet, apart from the above mentioned minimum 
renewable/substitute share in energy demand,  a minimum quality of envelope, and a 
maximum non-renewable primary energy demand, which is determined individually for 
each building using a reference building with similar building geometry, orientation and 
use, but with a certain quality of all energy-relevant systems and components. It is 
calculated using computer software and takes into account the following primary energy 
factors: 
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Table 18. Germany PEF values 

Energy source Total PEF non-renewable PEF 
Fossil fuels except brown coal 1.1 1.1 
brown coal 1.2 1.2 
biofuels (on-site, nearby) 1.2 – 1.5 0.2 – 0.5 
electricity 2.8 1.8 (2016) to 2.8 (for CHP) 
environmental energy 1.0 0.0 
district heat CHP 0.7 0.0 (renewable) to 0.7 
district heat heating plant 1.3 0.1 (renewable) to 1.3 

 

Incentives 

With a volume of over 300 million euros per year, the Market Incentive Program (MAP) 
by the Federal Office of Economics and Export Control (BAFA) is a key tool for 
development of renewable energies in the heating market, where it is better known as 
the BAFA-subsidies. For dedicated water heaters there are subsidies of e.g. 500 EU (or 
50 EUR/m²) for a 3m² or larger solar thermal water heater with at least a 200 litre 
storage tank 89. Also there is a subsidy of 100 EUR when exchanging the old electric 
instantaneous water heater for a new, electronically controlled version.90 

The German Development Bank (KfW) offers financial support for renovations of housing 
for better energy efficiency (including heating systems) in the form of low-interest loans 
up to €100.000 with redemption grants (D. Tilgungszuschuss) up to € 27.000. The KfW 
also manages some investment grants (D. Investitionszuschuss) that are relatively 
modest (e.g. 10% of costs) . Note all BAFA and KfW support measures can be combined.   

Packages with storage tanks 

The German VdZ - Forum für Energieeffizienz in der Gebäudetechnik e.V. introduced a 
web portal91 www.heizungslabel.de to facilitate the generation of package labels (fiches). 
It simplifies issuing package labels for installers by collecting product data (provided by 
manufacturers) in a database and offering interfaces to installers’ commercial software. 
This is relevant for storage tanks that can be combined with (solo) boilers).  

 Greece 3.5.12

New buildings or building units must meet minimum energy performance requirements 
set out in the “Regulation on the Energy Performance of Buildings” (KENAK) (class B). In 
combination with the obligation set in Law 4122/2013, these regulations ensure that 
every new building of the public sector, from 1 January 2019 should be NZEB. This 
obligation applies also for all new buildings constructed after 1 January 2021. 

At the stage of issuing a building permit for new buildings or building units, there must 
be additional documentation prepared and submitted to the relevant Building Office 

                                           

89  
http://www.bafa.de/DE/Energie/Heizen_mit_Erneuerbaren_Energien/Solarthermie/Gebaeudebestand/Basis_Z
usatzfoerderung/basis_zusatzfoerderung_node.html 

90 www.foerderung-durchlauferhitzer.de 
91 http://www.heizungslabel.de/VerbundAnlagen?anlagefunktion=Heizung&anlagetyp=Heizkessel&language=de 
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Authority. This documentation accompanies the energy study and contains the technical, 
environmental and economic feasibility of the installation of at least one of the following 
alternative energy supply systems: 

� decentralised energy supply systems based on RES; 

� combined heat power (CHP); 

� heating or cooling systems in the region or block; 

� heat pumps that meet the minimum eco-labelling requirements (2007/742/EC, 
which requires for air/water at 2ºC outdoor temp. a COP of 3.1 at 30/35ºC and 2.6 
for 40/45ºC, and for brine/water at 0/-3ºC source temp. a COP of 4.3 at 30/35ºC 
and 3.5 for 40/45ºC, etc.). 

60% Of the DHW demand should be covered by solar thermal systems. Alternatively, 
other RES solutions are allowed, as long as the source SPF is higher than (1.15 Χ 1/η) 
“where η is the ratio of total gross electricity generation to primary energy consumption 

for the generation of electricity according to the European Directive 2009/28/ΕC and at 
least 3.3.” 

For new buildings or building units, it is obligatory, since 2011, to cover part of the hot 
water needs from solar, thermal or other RES/CHP systems. The minimum percentage of 
the solar share of annual hot water needs is 60%. Non-application of the above rate 
requires adequate technical documentation in accordance with current legislation and the 
prevailing conditions.  

No further requirements have been issued for systems and/or building components for 
new buildings since December 2014. According to the results from a cost-optimal study, 
new energy performance requirements are expected to be implemented for both the 
building components and electromechanical systems for heating, cooling and ventilation, 
taking also into account the Ecodesign Directive (Directive 2009/125/EC). 

For existing buildings the KENAK has set minimum requirements for building elements, 
as well as for energy losses and gains for the whole building envelope and minimum 
requirements for the efficiency of heating, cooling and hot water production systems. 
These are set for all building uses, together with lighting requirements for the tertiary 
sector buildings. 

Incentives 

Heating and cooling installations sector using renewable energy sources are supported by 
two tax relief mechanisms and by investment subsidies. The 2016 Development Law 
stipulates support for combined heat and power plants and renewable heating and 
cooling installations in the form of two types of tax credits or investment subsidies. A 
database of PV installers and RES professionals (including RES installers) was developed 
and updated by the Centre for Renewable Energy Sources (CRES). The introduction of 
new energy efficiency standards promotes, or even imposes the installation of RES in 
new buildings and in public buildings. Apart from that, incentives are offered  for the 
installation of RES in existing buildings. In addition, Greece is supporting RD&D activities. 



 

 

Ecodesign Review Water heaters, Task 1, Final | July 2019 | VHK for EC 

 

 Hungary 3.5.13

Hungary has implemented for new buildings and major renovations requirements for 
building components and a primary energy target. The calculation takes into account 
shading, solar gains etc. For NZEB the following requirements also apply: 

� At least 25% of the energy need of the building should be covered from RES, that is, 
compared to the calculated value of the specific yearly primary energy need. The 
“renewable share” is defined as the quotient of renewable/non-renewable energy. 
During the calculation of the value of the energy need, the renewable primary 
energy need is not taken into account. Even if the specific primary energy 
consumption is less (e.g., half) than the threshold value, the building is not 
approved as NZEB unless the above 25% is fulfilled, which leads to extra measures 
in order to further decrease the non-renewable energy consumption; the utilised 
passive solar gain is to be taken into account while calculating the “renewable share” 
(this can lead to double counting). 

� Regarding the primary energy factors, some cases are defined on national level for 
district heating. If the level of co-generation is at least 50% and the source of heat 
is gas, coal, oil, nuclear, other renewable, non-biomass waste, then e=0.83; under 
50% co-generation e=1.26. 

� If the level of co-generation is at least 50% but the source of heat is biomass, wood 
pellets, agricultural pellets, biogas, other renewable, landfill gas or sewage sludge, 
then the primary energy factor is e=0.5, under 50% co-generation e=0.76. For off-
peak grid electricity the primary energy factor is e=1.8. In case of heat pumps, the 
primary energy conversion factor of electric energy is excluded from the calculation 
of the renewable energy share. Unless it is based exclusively on biomass, the energy 
from district heating is not counted as renewable unless: a) there are other 
renewable sources, too, and b) the systems are typically bivalent, combining 
renewable and non-renewable sources (the precise data of most of the Hungarian 
systems are available, e.g., for 13 systems only in Budapest); for the calculation of 
the renewable share the following RES factors should be used: eRES=0.1 if the 
national electric grid is used; moreover eRES=1 if firewood, biomass, biogas, pellets 
or agripellets as well as solar, wind, water, geothermal, hydrothermal energies are 
used.  

For existing buildings a rulebook has been developed. The regulations include 
requirements on technical building systems elements (e.g., on balancing, control, pumps, 
airtightness of ventilation ducts). The rulebook does not set any direct system 
performance requirements; only the upper threshold of the total primary energy 
consumption of the building is defined. 

The requirements of the ErP directive on boilers, water tanks, heat pumps, pumps, 
ventilations systems, etc., have a much more significant impact on the construction 
sector than element requirements set in the rulebook. 

 Ireland 3.5.14

The Building Regulations Part L ‐ Conservation of Fuel and Energy for new residential 
buildings were strengthened on three occasions in the period 2005 – 2011. The primary 
energy consumption and related CO2 emissions for a whole new residential unit (houses 
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and apartments) performance is calculated using the Dwelling Energy Assessment 
Procedure (DEAP). The use of Renewable Energy Sources (RES), fabric insulation 
including the limitation of thermal bridging, airtightness, minimum boiler efficiency, 
building services controls, insulation of pipes, ducts and vessels, and mechanical 
ventilation systems are specified as required minimum performance levels for these 
individual components or aspects.  

The current minimum energy performance level is a 60% improvement relative to 2005 
standards. This equates approximately to an Energy Performance Coefficient of 0.4, a 
Building Energy Rating (BER) of A3  with 63 kWh/m2/year primary energy needs and a 
mandatory 10 kWh/m2/year (thermal equivalent) energy contribution from RES or 4 
kWh/m² per year of electrical energy. 

The requirements for existing residential units apply to extensions, material alterations, 
material changes of use, and window and door replacement. The key areas to be 
addressed are reasonable levels of fabric insulation in all new construction, limitation of 
thermal bridging, minimum boiler efficiency and building services controls.  

New or replacement oil or gas‐fired boilers must achieve a minimum seasonal efficiency 
of 90%. This is an improvement from the 2008 requirement for new or replacement 
boilers (86% efficiency). The seasonal efficiency for biomass boilers should be not less 
than 77%. Heating controls should provide automatic space heating temperature control, 
automatic control of stored hot water temperature, separate and independent time 
control for space and hot water heating, and shutdown of the heat source when there is 
no requirement for space and hot water. 

Incentives 

Renewable energy sources for heating purposes are promoted through a grant (Better 

Energy Homes) and a tax return. 

 Italy 3.5.15

Complementing Law 90/2013, Decree 26/06/2015 “Minimum Requirements” 
strengthened the previous acts and provided an updated energy performance calculation 
methodology, the rules for taking into account the use of RES in buildings and the 
system boundary, new stricter minimum energy performance requirements for buildings, 
building systems and building components, as well as conversion factors. The new 
legislation also defined NZEB. 

New minimum energy performance requirements for new buildings (and major 
renovations) are based on the application of the cost-optimal methodology results (EPBD, 
Article 5), with the use of a reference building. The following energy services are taken 
into consideration: heating, cooling, domestic hot water and ventilation for residential 
buildings; plus lighting and internal transports (lifts, escalators) for non-residential 
buildings. 

The regulation specifies the primary energy factors (1.05 for most fuels and 2.42 for 
electricity (non-renewable part is 1.95), the maximum thermal transmittance for building 
components (which vary per geographic area) and the efficiency of technical buildings 
systems. The mean efficiencies of the technical systems for heating (ηH), cooling (ηC) 
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and domestic hot water (ηC) must be higher than those calculated for the reference 
building. 

The reference values for various generation systems relevant in this study are: 

Table 19. Reference values for heat / power production  - Italy 

Generation 
system 

Thermal energy 
production ηgn 

  On site 
electricity 

production ηel 
 Heating Cooling Water  
Liquid fuels 0.82  0.8  
Gaseous fuels 0.95  0.85  
Electric HP 3.00 2.5 (chiller) 2.5  
Absorption HP 1.20 indirect: 0.60* 

ηgn 

direct: 0.60 

1.10  

CHP 0.55  0.55 0.25 
Electric 
heating 

1.00    

Solar collectors 0.3  0.3  

 

The new legislation in force requires the calculation of the following energy performance 
indicators: 

� Specific energy needs for heating (EPH,nd), cooling (EPC,nd) and domestic hot water 
(EPW,nd); 

� Energy performance indexes for heating (EPH), cooling (EPC), domestic hot water 
(EPW), ventilation (EPV), plus lighting (EPL) and transport (EPT) for non-residential 
buildings, expressed in non-renewable and in total primary energy [kWh/m²]; 

� Global energy performance index EPgl = EPH + EPC + EPW + EPV + EPL* + EPT* 
expressed in non-renewable and in total primary energy [kWh/m²] (lighting and 
transport services for non-residential building only). 

A new building (or major renovated building) satisfies the minimum requirements if the 
specific energy needs for heating and cooling (EPH,nd, EPC,nd) and the global energy 
performance EPgl are lower than those calculated values for the reference building. New 
buildings further need to have a fixed minimum ratio of RES for the supply: According to 
the legislative decree no. 28/2011 on renewable energy sources (RES), 50% of energy 
demand for DHW and 50% of the sum of energy demands for DHW, space heating and 
space cooling must be covered by RES (from 1st January 2017). In addition, the 
minimum electrical power of a system fed by RES (like a PV system), calculated in 
function of the building footprint area on ground, is prescribed.  

In case the RES integration is not feasible, the building has to adhere to a proportionally 
lower EPgl limit value. 

Incentives 

A tax regulation scheme provides incentives for small RES-H sources, as well as a 
guarantee fund for district heating.  
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At the local level, in March 2018 the Commune of Milan decided to ban all (3500) oil-fired 
boilers from its territory by 1.10.2023 – a measure supported by a generous subsidy 
scheme.92  Main reason for the measure is the contribution of these boilers (4% of total) 
to the already high air pollution from other sources. 

Note that for all building activities, including the price of installation products like boilers, 
there is a reduced VAT-tariff of 10% in Italy.   

 Latvia  3.5.16

Energy performance requirements for ventilation, cooling, lighting and hot water systems 
in Latvia are not yet exactly defined. The “Latvian Building Norms and Construction Law” 
gives specific system values, which affect energy performance ratings, but it does not 
specify the precise energy performance rating levels of those systems. The systems have 
to be designed in such a way that under normal operating 

Incentives 

As for renewable heating and cooling , suppliers of heat from biomass or biogas are 
eligible for a reduced VAT (value added tax). 

 Lithuania 3.5.17

The Building Technical Regulation STR 2.09.02:2005 “Heating, Cooling and Air 
Conditioning” is applied to design and construction of heating, hot water, AC and 
ventilation systems in buildings. All minimum requirements set for heating, cooling, hot 
water and ventilation systems are described in this regulation and are in line with the 
Regulation (EU) No 305/2011, and are mandatory for new, refurbished, replaced and 
upgraded Technical Building Systems (TBS). 

 Luxembourg 3.5.18

Each new oil, wood or gas fired heating system in new and existing buildings is submitted 
to an acceptance procedure. The acceptance procedure checks the conformity of the 
security equipment, the location, the smoke evacuation, the combustion quality and 
efficiency. Dimensioning is not checked at this stage, but is checked within the periodic 
inspection. Since Luxembourg imports nearly all appliances and equipment, European 
standards and standards of the countries of origin are applicable in Luxembourg. 

The minimum combustion efficiency for gas boilers must be 89% if between 4-25kW, up 
to 91% if above 3 MW. For oil boilers this is 90% if 7-50 kW and 91% if above 50 kW. 
Wood boilers have to be minimum 85% (7-1000 kW) and 90% if above 1000 kW. Local 
space heaters using solid wood may be between 70-85% depending on type and fuel. 
Emissions of CO, dust, NOx and SOx are also regulated (for gas if > 3 MW). No minimum 
requirements for heat pumps have been found. 

                                           

92 
http://www.comune.milano.it/wps/portal/ist/it/news/salastampa/comunicati_stampa/archivio_2018/comunic
ati_marzo_2018/granelli_riqualificazione_energetica_stabili_contributi_ 
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Incentives 

Four subsidy instruments are applied to foster renewable heating and cooling.: 

1. Investment subsidies for aerothermal and geothermal heat pumps as well as 
renewable energy plants generating heat from solar thermal energy or various 
types of biomass. 

2. Companies investing in renewable energy plants are eligible for investment 
grants, with the exception of aerothermal and hydrothermal energy 

3. Subsidies for companies investing in renewable energies for the production of heat 
or for the combined production of heat and power (CHP) 

4. The Law of 31 May 1999 has introduced the creation of a fund to support 
Luxembourg municipalities in their investments for environmental protection, 
including installations producing renewable heat. 

The financing mechanism in place for technologies based on Renewable Energy Sources 
(RES ‐ solar panels, heat pumps, wood fired boilers, etc.) also sets different energy 
efficiency requirements. Consequently, e.g., solar panels have to be certified by an 
independent institution, be equipped with a calorimeter, and their minimal collector 
surfaces must be set to 9 m 2 for plane collectors  and 7 m 2 for tubular collectors in 
order to be considered eligible for financing. Heat pumps have to fulfil, among others, 
efficiency requirements (COP > 4.3 for ground source heat pumps and > 3.1 for 
air/water heat pumps). Wood fired boilers have to fulfil, among others emission (CO, NO, 
particulate matter) and efficiency requirements. 

 Malta 3.5.19

Malta launched a National Energy Policy in December 2012, aimed at diversifying the 
energy mix used in Malta while accelerating a shift in the energy culture. The national 
energy policy is based on the principles of diversification, security of supply, efficiency 
and affordability. 

Part 2 of the Technical Document F93 (Minimum Energy Performance Requirements for 
Building Services in Malta) sets requirements for LPG boilers (min. 93% seasonal 
efficiency if < 2 MW, GCV) and oil boilers (min. 84% seasonal efficiency GCV if 'single 
boiler').  For electric heat pumps a minimum COP of 2.5 has to be achieved (EN 14511 
rating conditions), for (gas) absorption this is 0.5 and for gas-engine this is 1.0. 

Direct-fired LPG water heaters < 30 kW much achieve a 74% thermal efficiency, and if > 
30 kW this must be 92%. Oil water heaters (direct-fired) must achieve 76%. Indirect-
fired water heaters using LPG must achieve 81% (boiler seasonal efficiency), oil-fired 
must achieve 82% (boiler seasonal efficiency).  

Storage tanks have requirements for maximum standing losses. 

Malta aims to achieve its 2020 renewable energy target through different technologies, 
mainly solar, heat pumps, biofuels and waste to energy projects. It is expected that a 

                                           

93 https://epc.gov.mt/legislation?l=1 
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relatively high number of small capacity renewable energy sources are distributed across 
the Maltese Islands.  These shall be mainly integrated in existing building infrastructures 
due to Malta’s limited space and the conflicting use by other activities. 

For renewable heating, grants for solar water heating systems to private householders 
are provided, whereas support for renewable energy in the transport sector is provided 
through a substitution obligation on importers and wholesalers of fossil fuels, where a 
specific percentage of biofuels shall be included in imported or wholesaled petrol and 
diesel. 

 The Netherlands 3.5.20

The Netherlands have energy efficiency requirements for new buildings and large 
renovations since 1995, which are based on a point-system (EPC) and with an ambition 
level that is the gradually increased every few years. The current level (0.4 for residential 
buildings, 0.8 for office, 0.7 for schools and 1.7 for shops, etc.) allows condensing fossil 
fuel boilers in practice. New installation products are rated for their use in the EPC 
method, based on test results and under supervision of independent commission of 
experts that has to approve the results of the test before official publication. Since 2014 
new and existing buildings have to be energy labelled . 

As of 2021 the Netherlands will use a new building code based on near-zero energy 
building (NL: BENG = Bijna Energie Neutraal Gebouw) requirements. The currently 
proposed code introduces requirements at 3 levels: 

1. the first BENG indicator concerns heat demand, determined by building 
transmission and ventilation losses and gains. The minimum level for residential 
buildings shall probably be a heat demand of 25 kWh/m² per year. 

2. The second BENG indicator relates to fossil primary energy demand which shall 
not exceed 25 kWh/m². This indicator can be met by both gas or electric heating 
systems, but usually requires either solar photovoltaic or a building at Passive 
House level if gas is used. 

3. The third indicator is the share of renewable energy, which should be minimal 
50% by 2021 for new builds. The kWh renewable heat may be subtracted from 
the second indicator on primary energy. 

Recently (Dec 2018) revised indicator levels and primary energy factors have been 
presented as the overall calculation method for building energy performance has changed 
as well. 

The current government –in place since October 2017– decided in May 2018 to remove 
the mandatory gas grid connection of new buildings by 1 July 2018, also in the light of 
the reduction of natural gas extraction in the Groningen province. Currently some 35% of 
new buildings is still designed with gas-heating in mind.  

In the Netherlands, sales of heat pumps (including hybrids) is booming, from 15.000 in 
2016 (double as much as in 2015) to 50.000 in 2017. The Dutch Heat Pump Association 
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(DHPA) is expecting a stock of 200,000 installed heat pumps in 2020 and 1.3 million in 
2030.94 Main concern is the know-how and training of installers. 95 

Having said that, 75% of all space heater sales are still ‘normal’ condensing gas-fired 
boilers, also in newly built dwellings. There is a strong lobby to ban the conventional 
fossil fuel fired boilers completely and allow only hybrids (heat pump + gas boiler) or 
heat pumps (typically air-water). The former give the lowest overall costs in the existing 
dwellings according to a study by consultants Berenschot.96 97     

Incentives 

The Netherlands introduced a subsidy scheme to promote the use of heat pumps 
including hybrids, solar thermal, pellet heaters and biomass boilers: ISDE98. Provides 
both private persons and small-scale business with a subsidy for the purchase of solar 
thermal collects, heat pumps,, biomass boilers, and pellet stoves. 

The available sums depend on type of appliance and performance. For heat pumps, 
including hybrids, the sums are between 1000 to 2500 EUR. For a solar thermal system 
producing some 1000 kWh it is approximately 700 EUR and it may go up to a maximum 
of 2400 EUR for a 3500 kWh system. Although not in scope of this study, the sum 
available for pellet heaters is between 500-700 EUR and for biomass boilers it is 2500 
EUR for a 12 kW boiler exceeding 50000 EUR for a 500 kW system. 

 Poland 3.5.21

According to the regulation concerning the technical conditions that buildings must meet, 
the energy performance requirements for new buildings apply both to the fabric of the 
building itself and to its heating, ventilation and AC and domestic hot water systems. 

In general, heating, domestic hot water, lighting, ventilation and AC equipment used in 
the systems shall fulfil requirements set by separate national regulations which 
implement other European directives, e.g., eco-design, etc. 

The current requirements for new buildings are split up in two types. First type are the 
EPmax values, which represent the limits on primary energy consumption of heating 
systems, AC, ventilation and lighting.  

  

                                           

94 https://www.installatieprofs.nl/nieuws/verwarming/warmtepompen/warmtepompen-gaan-als-warme-
broodjes-over-de-toonbank?utm_source=Thema Verwarming 
W18&utm_medium=email&utm_campaign=nieuwsbrief_InstallatieProfs&utm_id=47139 

95 https://www.installatieprofs.nl/nieuws/verwarming/warmtepompen/leveranciers-hebben-volste-vertrouwen-
in-warmtepompen 

96 https://www.gawalo.nl/energie/nieuws/2017/11/hybride-warmtepomp-goedkoopste-en-snelste-optie-voor-
energietransitie-bestaande-bouw-1015226 

97 https://www.berenschot.nl/actueel/2017/maart/hybride-warmtepomp-maakt/ 
98 https://www.rvo.nl/subsidies-regelingen/investeringssubsidie-duurzame-energie-isde/voor-welke-apparaten-

geldt-de-isde 
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Table 20: EPH+W max for various building categories 

Building category EPH+W max (kWh/m2/a)   
 from 1-1-2014 from 1-1-2017 NZEB from 1-1-2017 
Single-family 
houses 

120 95 70 

Multi-family houses 105 85 65 
Hotels & dormitories 95 85 75 
Health-care 
buildings 

390 290 190 

Other non-
residential buildings 

65 60 45 

Industrial/heated 
storage/livestock 
buildings 

110 90 70 

 

These range from 85 to 95 kWh/m2/a for single- or multi-family homes, as of 1 Jan 2017. 
For NZEB the values are 20 kWh lower. For hotels, health-care, other and industrial/ 

Second are the minimum levels on thermal insulation for building envelope components 
(U-values). For retrofitted buildings only the U-Values are required. 

Incentives 

For the promotion of renewable heat the following instruments are used: 

- Three subsidy schemes for installation or refurbishment of renewable heat 
installations, such as solar heat collectors 

- Soft loans from the National Fund for Environmental Protection and Water 
Management to support investments in renewable heat installations. 

Emissions 

Poland is the EU Member State with the highest air pollution, expressed in PM².5 –
concentration, from the residential sector. This includes emissions from combustion in 
fireplaces, medium and single-house boilers, cooking and heating stoves. The reason is 
that 29% of space heating is coal-fired.99 Within the EU this is an exceptionally high 
fraction. The other Member States with coal-fired space heating are Bulgaria and Ireland, 
but there the share is at the most 7-8%.  

Apart from the air pollution in general, small coal-fired installations are in particular 
hazardous for the health because of the mercury-emissions100. Solid fuel heaters are 
however outside the scope of this review study. 

                                           

99 Thunis, J., Atlas Air quality in European cities, EC JRC, Ispra, 2017. 
100 Ireneusz Pyka, Krzysztof Wierzchowski, Estimated mercury emissions from coal combustion in the 

households sector in Poland, Central Mining Institute, Plac Gwark. Journal of Sustainable Mining 15 (2016) 
66-72. 
https://www.researchgate.net/publication/305891961_Estimated_mercury_emissions_from_coal_combustion
_in_the_households_sector_in_Poland 
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 Portugal  3.5.22

Portugal has defined average energy demands for residential buildings (for heating 45 
and for DHW 17 kWh/m2/a, after 2013) and maximum primary energy consumption 
values for residential (103 kWh/m2/a ) and non-residential buildings (81 for retail/trade 
to 215 kWh/m2/a for hotels). The maximum energy demands depend on the quartile of 
the building. 

In Decreto-Lei n.º 28/2016  there are requirements described on the installation of solar 
thermal systems for DHW in new and renovated buildings. The installation of solar 
thermal systems for heating sanitary water in new buildings is mandatory whenever 
there is adequate sun exposure. The rules that define what is ‘adequate’ are set in the 
regulation. As an alternative of the use of solar thermal systems, other renewable energy 
sources may be used if the generation of energy equivalent to the solar thermal system 
is possible. 

Portugal assumes in the reference buildings used for energy performance assessment a 
minimum solar energy contribution for domestic hot water of 0.65 m²/occupant. 

The table below gives Portuguese minimum efficiency requirements heating equipment 
before and after 2016. 

Table 21. Portugal minimum efficiency requirements heating equipment before and after 2016. 

Technical system 2013-2015 after 2016 
Heat pump – space heating COP > 2.8 COP > 3.0 
Heat pump – DHW COP > 2.3 
Boiler > 86% (nominal) > 92% (nominal) 
DHW gas heater < 10 kW > 82% 
DHW gas heater > 10 kW > 84% 
Electric storage water 
heater (residential only) 

max. standby heat loss 

 

Incentives 

No direct support scheme for RES in the heating sector is currently in place (as of 
January 2017). The Energy Efficiency Fund (FEE) provided a subsidy to investments in 
solar water heaters through "Efficient Buildings 2016" that opened for new applications 
on 8 July 2016. The funding was rather small, 1M€ and supported 60% of the investment 
up to defined maximum’s per category.  

Three categories were possible, and for all of these the product and package label were 
required:  

� A1 (residential)/ B1 (offices): Acquire only a solar thermal system to have as a 
backup the already existing conventional water heater (the package label was 
required, minimum A class. For this a simplified methodology based on the EPBD 
was provided to assume the existing heater energy class “indicative labelling”);  

� A2 (residential)/B2 (offices): Acquire a complete package, meaning new solar 
thermal and new conventional heater; (the package label was required, minimum 
A+ class, totally in line with the regulation) 
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� A3 (residential): Acquire a conventional water heater (the product label was 
required, minimum A class (which was at the time the highest class) 

425 proposals were received for new solar thermal maintaining the existing conventional 
heater and 468 proposals for fully new systems (packages at the light of the new 
regulation), so almost 50% of request for solar only systems. Although the EU energy 
label (and Solar  Keymark) was required, in roughly one-third (364) of the proposals it 
was lacking. 101 

Table 22. Portugal FEE, subsidy proposals for solar thermal installations 2016. 

 Nr. of received proposals Proposals lacking the energy label 

A1 - residential 407 145 

A2 - residential 448 160 

A3 - residential 113 42 

B1 – offices 18 7 

B2 - offices 20 10 

  

In April 2018 the Portuguese Government launched the Efficient House 2020 ‘Casa 
Eficiente 2020’ program with a funding amount of 200 million euros.102 Half of the 
subsidies are provided by the European Bank of Investment (BEI) and the other half by 
Portuguese commercial banks that are affiliated to the program. The aim is to support 
individual or collective households with access to loans at below market interest rates for 
investments that benefit the environmental performance of residential buildings. This 
includes energy efficiency and the use of renewable energy for self-consumption, water 
efficiency and waste management. The Efficient House 2020 program is likely going to 
improve the renovation sector with benefits for the HVAC sector.103 

There is a minimum renewable energy contribution required for DHW, based on a 
minimum solar thermal panel area for each building occupant. 

Portugal is one of the EU’s frontrunners in electricity from renewables. In March 2018, 
Portugal produced more power from renewable energy sources than it needed to cover 
electricity demand in the country. In fact, renewable energy output reached 4,812GWh,  
surpassing Portugal’s total electricity needs for March, which only topped 4,647GWh 
(data from the Iberian nation’s transmission system operator, REN).104 

  

                                           

101 Pers. Comm. Joana Fernandes, ADENE. 5.12.2017 
102 BRG HVAC Newsletter 2018.  
103 https://jornaleconomico.sapo.pt/noticias/governo-lanca-programa-casa-eficiente-com-fundos-de-200-

milhoes-de-euros-263128 
104 https://www.euractiv.com/section/energy/news/portugal-breaks-100-renewables-mark-but-remains-

isolated/ 
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 Romania 3.5.23

For the design of new buildings, the technical regulation in force is the Code for thermal 
calculation of building elements (C 107‐2005). In 2010, it was amended to improve the 
thermal resistance values and was then further amended in 2013 to introduce a 
catalogue of new thermal bridges. 

For these buildings, code requirements represent energy performance indicators for the 
design of building elements (transparent and opaque area) and the entire heated air 
volume. In terms of minimum energy performance requirements, the code does not 
include a global indicator that gathers the consumption from individual elements such as 
heating, Domestic Hot Water (DHW), ventilation, or lighting, where applicable. However, 
the code does include a series of restrictions upon individual elements. 

NZEB shall cover at least 10% of its total calculated primary energy needs by renewable 
energy sources. The RES shall be used according to their technical, economic and 
environmental feasibility and produced on the building site or nearby. 

Incentives 

Support for the use of renewables in the heating and cooling sector is provided by 
investment subsidy programmes of the Romanian Environmental Fund and of the 
National Rural Development Programme. 

 Slovakia  3.5.24

Specific energy requirements, based on total primary energy, are provided for all building 
categories listed in the EPBD. There are also specific indicators which have been set 
separately for different technical systems (heating, DHW, ventilation and cooling, and 
lighting). 

Regulation 422/2012 defines minimum combustion efficiencies of boilers (based on 100% 
minus flue losses) 105, while Regulation 282/2012 defines the technical requirements on 
thermal insulation of the distribution network for heating and DHW.  

Table 23: Minimum efficiencies according to Regulation 422/2012 

Nominal 
power kW 

Minimum efficiency % 
Liquid fuels Solid fuels 
Natural 
gas, 
propane 
butane 
* 

Other  Condensing 
boiler 

Biomass Coke Briquettes Black 
coal 

Lignite Lignite 
unsorted 

20 – 100 89% 83% 93% 71% 73% 71% 72% 70% 66% 

 

The building designer must assess the possibility of technical, environmental and 
economic utilisation of high‐efficiency alternative energy systems (active solar systems 
and other heating systems, electrical systems based on RES, combined generation of 

                                           

105 https://www.eneco.sk/zdroj/vyhlaska422_2012.pdf 
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electricity and heat, as well as district or block heating and cooling) before the 
construction begins. 

Incentives 

for the promotion of renewable heat successfully applying developers of renewable heat 
producing projects an investment subsidy instrument is available from the Operational 
Programme Quality of Environment funded by the ERDF. RES-H building obligations 
foster renewable heat and roof-top PV.A professional training programme is available to 
RES-installers. 

Policies and measures to foster the production and use of renewable heat include: 

• The certification of RES installers applies to installers of boilers and furnaces for 
biomass, PV and solar thermal installations, shallow geothermal plants and heat 
pumps. 

• Energy performance certification is required for public buildings with a total floor 
area of more than 250 m², newly constructed or renovated buildings as well as all 
other buildings that are sold or rented to a new tenant. This stimulates energy 
efficiency and renewable energy production and use. The details on the calculation 
of the energy performance of buildings and the content of energy certificates are 
set as per decree by the Ministry of Construction and Regional Development of the 
Slovak Republic. 

 Slovenia 3.5.25

The Slovakian building regulation PURES 2010 sets minimum energy requirements for 
buildings based on performance and a maximum energy demand. More specifically, the 
requirements are set for transmission heat losses, energy demand of technical systems 
on heating, HVAC, lighting and (for residential buildings) cooling and U values for the 
building envelope elements. For public buildings, the requirements are 10% stricter. The 
PURES 2010 has stricter requirements set for 2015. The requirements apply to new 
buildings and to buildings of which 25% of the building envelope is renovated. 

Since the previous regulation, PURES 2008, all new buildings are obliged to cover 25% of 
their final energy consumption by RES. Another option is to cover a specific share of the 
space heating, cooling or DHW with RES which differ per energy source: 25% for solar 
energy, 35% for gas biomass, 50% for solid biomass, 70% for geothermal energy, 50% 
for ground source heat pumps, 50% for Combined Heat and Power (CHP) and 50% for 
energy efficient district heating/cooling. 

Another option to comply to the requirements is to have an annual heat demand 30% 
lower than the minimum requirement or have at least 6 m2 DHW solar collectors 
installed. 

The technical guideline complementing PURES 2010 include requirements on energy 
efficiency of technical systems. One limitation in DHW is the use of electrical heaters 
(unless economically feasible). On the other hand, low temperature heating systems 
(max 55 °C), condensing gas boilers or high efficient gas heat pumps are mandatory.  
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Incentives 

The most substantial support for RES heating and cooling in Slovenia is a financial 
incentive from the Ministry of Infrastructure via public (state owned) energy companies 
and a (soft) loan scheme financed by the Eco Fund. 

Policies and measures promoting the use of renewables for producing final heating and 
cooling energy: 

� The Eco Fund provides investment grants for the use of RES-H in one-family and 
multi-family houses by residents, for environmental investments and projects by 
legal entities and environmental investments of local communities. At the moment 
there are 5 public calls open covering a loan and subsidy scheme in the field of RES-
H in Slovenia. Subsidies may also be competed for in tendering processes organised 
by state owned energy companies who publish public calls and tenders on a regular 
basis. 

� There is a training programme for installers of RES-installations, which is offered as 
a course for any interested installers on some schools in Slovenia either as part of 
the normal curriculum for installers or a special course. 

� RES-H building obligation obliges owners of new or renovated buildings to build 
energy efficient buildings and also to use RES as their main source of energy. 

� A RES-H infrastructure is promoted by the Ministry of Infrastructure and Spatial 
Planning via tenders. 

RES used for space heating, space cooling and Domestic Hot Water (DHW) is obtained in 
one of the following ways: 25% from solar energy, 35% from gas biomass, 50% from 
solid biomass, 70% from geothermal energy, 50% from heat from the environment 
(through heat pumps), 50% from Combined Heat and Power (CHP), or 50% from energy 
efficient district heating/cooling. 

 Spain  3.5.26

As a supplement to the Technical Code for Construction 2006, a regulation (Royal Decree 
1027/2007) on heating systems was published in 2007. It is known as Regulation of 
Thermal Installations in Buildings (RITE), and it addresses more technical issues related 
to heating and cooling systems. It not only established production systems’ energy 
efficiency requirements, but also established the obligation to carry out maintenance and 
schedule inspections of air conditioning (AC) systems in buildings in Spain. The RITE 
(Royal Decree 1027/2007) was updated through Royal Decree 238/2013, with tightening 
of energy efficiency requirements (for gas and oil boilers), and the review of the scope of 
the maintenance system. 

Spain transposed the EPBD through several laws and building codes, amongst them the 
"Código Técnico de la Edificación" (CTE). The CTE introduces minimum requirements for 
the use of solar thermal energy in domestic hot water production. These minimum 
requirements are from 30% to 70% depending on the climatic zone and type of building. 
Some specific regions or cities may set additional, more stringent requirements. 
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Incentives 

The Spanish solar thermal market is highly dependent on the new construction sector 
because of the enactment of Royal Decree No. 314 dating back to 2006 of a new building 
regulation as part of its technical building code (CTE). The text introduced the obligation 
to install renewable hot water production systems in new buildings and for solar thermal, 
an obligation to cover 30–70% of the building’s domestic hot water needs. 

 Sweden 3.5.27

The latest update on the Swedish Building regulations was BFS 2018:4, which includes 
amendments on the building regulation 2011:6. Buildings should ensure compliance to 
requirements on the specific energy use for heating and average air leakage, and thermal 
transmittance. For buildings with electric heating, there are additional requirements on 
the installed electric input for heating. The actual (local) requirements depend on the 
different climate zones in Sweden. 

In Sweden the definition of a nearly zero energy building has been in force since 1 Jul 
2017. It is based on the calculation of primary energy needs, and allows for different 
primary energy factors for different energy carriers. 

The basic calculation is: 

EP��� =
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#-.
∗ 	��#
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Where: 

- Euppv,i is the space heating energy for energy carrier i 

- Ekyl,i is the space comfort cooling energy for energy carrier i 

- Etvv,i is the domestic hot water heating energy for energy carrier i 

- Ef,i is the building property energy for energy carrier i 

- Fgeo is a geographic correction factor 

- PEi is the primary energy factor for energy carrier i 

- Atemp is the ”floor area” intended to be heated to more than 10 ºC 

The primary energy factor for 2017 until 2021 is '1.0' for all energy carriers, apart from 
'1.6' for electricity. This ensured a smooth transition from the preceding building 
regulations. The geographic corrections range from 0.8 in the very south to 1.9 in the 
very north and has a much higher resolution than before (factors now set at commune / 
province level, in 12 levels, whereas this was only 4 regions before). 

The maximum primary energy consumption (PETmax) is 90 kWh/m² for single family 
houses (some 55 kWh for heating and DHW if electrically heated), down to 80 kWh/m² 
for other buildings. A minimum requirement for insulation level still applies, which is 
(average) 0.4 W/m²K for single family houses. Depending on the type of space heater 
and correction factor tighter insulation values may be required to meet the energy 
performance 

There is no mandatory requirement to use/produce renewable energy on-site, but the 
use of it does lower the PET value. 
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Incentives 

Tax exemptions are the main incentives to support renewable energy for heating 
purposes as well as for promoting biofuels for transport purposes. Tax exemptions 
include income tax deduction of installation works in apartments and single-family 
houses when replacing conventional heating with heating based on renewable energy 
sources, exemption of energy and CO2 taxes and nitrous oxide tax. 

In the 1970s oil was the main heating fuel in Sweden, both directly in boilers and 
indirectly as a source for district heating. Since then Sweden has applied a policy of 
discouraging the use of heating oil. In 2015, oil was only 2% of the final energy use in 
dwellings, down from 36% in 1983 (see figure below)106. In district heating there is a 
similar trend (see figure below).  

In 2014 only 200 oil-fired boilers were sold and 900 gas-fired boilers (see Task 2).  

 

Figure 8. Share of fossil fuels in final energy use of dwellings 1983-2015 

                                           

106 Dzebo, A. and Nykvist, B., Country report 3: Regime analysis of the Swedish heating system  
PATHWAYS project Exploring transition pathways to sustainable, low carbon societies (7th FP), Deliverable 
D2.2: ‘Analysis of stability and tensions in incumbent socio-technical regimes’, Stockholm Environment 
Institute, 28 May, 2015. 
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Figure 9. Energy use in the Swedish district heating system 1970-2012 

Sweden is on the right track to meet its domestic climate and energy targets for 2020, 
and it has a high share of renewable energy in its energy mix, also from very recent and 
planned investments in wind energy. It has set domestic emission reduction targets 
beyond the EU requirements and is calling for more ambitious action at the EU level.107  

 United Kingdom (England, Scotland, Wales, N-Ireland) 3.5.28

In the UK there are currently two methods used for establishing a seasonal energy 
efficiency of space heating boilers: First there is the SEDBUK seasonal efficiency of 
boilers, which has been in use since 1998 and is also used for SAP calculations. The 
second is the ErP seasonal efficiency, as introduced by regulations 811/2013 and 
813/2013. Both schemes are operated simultaneously, although SEDBUK no longer 
applies the A-G rating. 

SEDBUK 

On behalf of the UK Government a method for estimating the annual efficiency of 
domestic boilers (SEDBUK - Seasonal Efficiency of Domestic Boilers in the UK) was 
developed in 1998. Calculated efficiency values for boilers were determined with 
reference to test data arising from the Boiler Efficiency Directive and resulted in an A-G 
rating. The efficiency values have been used for UK Building Regulation minimum 
standards and also for the purpose of SAP assessments. The SEDBUK method has 
historically been published as an appendix within the SAP specification, though this will 
change for the next SAP update and a separate document will be issued. 

The details of the scheme were updated in 2015 with the coming into force of the ErP 
regulations and since then the ErP information was used to calculate SEDBUK boiler 
rating. 

                                           

107 https://www.euractiv.com/section/energy/news/swedes-set-to-smash-renewable-target-12-years-early/  
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The SEDBUK-10 method (to be published formally this year), as with SEDBUK-2009, 
produces a Winter and Summer Efficiency for use within SAP calculations. For product 
comparison purposes, it also produces a Comparative Hot Water Efficiency and Annual 
Efficiency estimate. Further changes to the SEDBUK-10 Annual Efficiency method for 
condensing boilers are currently being considered, and in addition to those consulted on 
last year. These would incorporate EN13203 test data and to better reflect energy 
savings from Flue Gas Heat Recovery Systems (FGHRS) when integrated within a boiler. 

The SEDBUK-10 method includes a correction on maximum part and full load test 
efficiency values. According to BRE there are theoretical limits of efficiencies, of 97.3% 
(gross) and 88.3% (gross) derived respectively, as per the Briefing Note available on 
bre.co.uk. Therefore the UK holds the view that Ecodesign seasonal space heating 
efficiency values (with 0.85/0.15 weighing of part and full load efficiency) exceeding 
92.5% are likely to be scientifically indefensible. 

In Consultation Paper – CONSP:02 "SAP heating efficiency calculation for condensing 
boilers Issue 1.1" it was concluded that "... the efficiency determined for Ecodesign 

regulations is not the same as the efficiency required for SAP and cannot be used directly 
for a number of reasons, including: 

- The regulation is concerned with the energy performance of a boiler product, 

though in some cases (as chosen by the supplier) as a boiler package, whereas 
SAP is concerned with the energy efficiency of a dwelling heating system. 

- The regulation includes the electricity consumption of the boiler package within 

the label and assumes a fixed primary energy factor of 2.5. Whereas the SAP 
space heating efficiency is the ratio of useful heat extracted to fuel input. 

Electrical consumption is dealt with separately and is based on SAP’s CO2 emission 
factors. 

- The energy efficiency of a condensing boiler is affected by the characteristics of 

heating controls which may not form part of the boiler package as sold. The effect 
of any controls that are part of the package are added to the weighted average 

efficiency. The technical basis of these adjustments for controls (Table 1) is 
unclear. 

- The regulation covers three climate zones within the EU and EEA. The northern 

and eastern parts of the UK correspond closest to the middle EU zone 
(Strasbourg) and southern and western parts of the UK correspond closest to 

southern EU zone. No zone is particularly representative of the UK average. 

- The regulation applies a weighting factor of 85% to the active efficiency at 30% 

part load and 15% to the active efficiency at full load to derive a weighted 
average efficiency. This means the weighted average is heavily reliant on the part 
load measurement which has a larger measurement uncertainty than the full load 

measurement. These weighting factors effectively assume the average heating 
load is 40% and return water temperature is 34.5ºC. The consequences of the 

assumed weighting factors are discussed in chapter 6.– the UK’s typical heating 
load will exceed the assumptions within the Ecodesign regulations. 
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As regards the temperature control classes it is recommended for SAP 2016 (in terms of 

boiler efficiency adjustment only) that: 

- Classes II to VIII, excluding IV, are separately identified and recognised; 

- Class I (a minimum requirement under the Building Regulations) and Class IV do 

not need identification for SAP assessments since they do not compensate; 

- Class VIII is recognised as being equivalent to Class V for the purposes of SAP. 

An hourly calculation method was developed to explore the annual variation in boiler 
water return temperature and its effect upon heating efficiency. This method utilises the 

design flow temperature of the heat emitter system and is similar to the revised heat 
pump calculation method, which is based on prEN15316-4-2. The calculation method 

uses hourly weather data (East Pennines) to determine the hourly heat load and required 
flow temperature. The method is also influenced by prEN15316-4-1, which includes an 

allowance for on/off cycling losses. 

Calculation results showed that heat emitters sized in accordance with common practice 
(design flow temperature of 80 °C) may have inadequate heat output to produce 

sufficient heat over an 11-hour period (standard SAP heating hours) during the coldest 
days of the year. Therefore, for consistency with the annual efficiency calculation 

methods for Heat Pumps and Micro-cogeneration (also known as microCHP) in SAP, it is 
recommended that variable2 heating hours are introduced to the boiler annual efficiency 

calculation3 for SAP 2016. 

Utilising this calculation method for a range of condensing boilers currently entered in the 
SAP Product Characteristics Database (PCDB) has led to the recommendation (for SAP 

2016) that an amendment to the SAP/SEDBUK 2009 seasonal efficiency calculation is 
made, whereby the offset term is amended. The calculation is otherwise an average of 

both full and part load efficiency test results. Using the hourly calculation method for 
each new boiler entered into the PCDB was found to be unnecessary. 

Additionally, a generic range of corrections should be applied to the calculated seasonal 

space heating efficiency. Determining a correction for individual boilers in the PCDB was 
also found to be unnecessary. This correction is based on the Ecodesign Control Class, 

the design flow temperature (80ºC, 70ºC, 55ºC, 45ºC, 35ºC), the fuel (mains gas, LPG 
and oil) and boiler firing control (modulating or on/off). Efficiency adjustments are 

calculated on the basis that they achieve almost ideal weather compensation, no 
compensation, or halfway in-between. 

No changes are proposed for the treatment of non-condensing boilers in SAP 2016. 

The electricity consumption of boilers is measured as a requirement of the Ecodesign 

regulation; though circulation pump power is not. These measurements should be used 
for the purposes of SAP 2016, replacing the annual electricity default assumption. 

The Energy Balance Validation (EBV) method was introduced to improve the reliability of 

part load and full load test efficiency values, which are subsequently processed for entry 
in the PCDB. Boilers are entered in the PCDB if the direct measure is not more than 4 and 

2 percentage points (net efficiency) higher, for part and full load test respectively, than 
an efficiency value derived from the Flue Loss Method. It is recommended that the EBV 
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method is extended to LPG and oil boilers, and that the part load efficiency allowance is 

reduced to 2.5 percentage points." 

Furthermore, in STP09-B01 is stated: "Evidence collected over a period shows a 
significant discrepancy between results from boiler efficiency tests carried out 

independently and those used by boiler manufacturers to obtain entries in the Boiler 
Efficiency Database. The differences lead to the conclusion that there is a systematic 

upward bias in results from manufacturers. Although the SEDBUK formulae limit the 
effect of this by capping, some of the figures submitted for inclusion in the Boiler 

Efficiency Database for SAP are too high. This conclusion is supported by further evidence 
from boiler monitoring projects run by the Carbon Trust and Energy Saving Trust" 

In SAP 2009 and SAP 2016 an off-set is applied if the full-load or part-load efficiency is 
above a threshold value. 

Table 24. Offset applied if declared efficiency is above threshold 

Fuel Full-load efficiency Part-load efficiency 
Threshold 
efficiency 

(GCV) 

Offset / correction if 
declared efficiency 
above threshold 

Threshold 
efficiency 

(GCV) 

Offset / correction if 
declared efficiency 
above threshold 

Natural gas 86.0% -0.673*(declared eff. 
– threshold eff.) 

87.0% -0.213*(declared eff. – 
threshold eff.) LPG 88.0% 89% 

Oil 89.5% 90.5% 

 

SAP 2016 also gives a maximum values of gross efficiency for each fuel that may be 
used. Any greater value (after adjustment according to table above) shall be adjusted to 
the appropriate value given in the table below108. 

Table 25. Maximum efficiencies allowed in SAP 

Max. efficiency 
(GCV) 

Condensing boilers Non-condensing boilers 
Natural gas LPG Oil Natural gas LPG Oil 

Full-load 88.30% 90.26% 91.83% 82.89% 84.73% 86.20% 
Part-load 97.31% 97.63% 97.45% 88.99% 83.81% 87.14% 

Sources:  

https://www.bre.co.uk/filelibrary/SAP/2016/CONSP-02–-Seasonal-efficiency-of-condensing-
boilers–-V1.1.pdf 

https://www.bre.co.uk/sap2016/page.jsp?id=3619 

Boiler plus  

Changes to technical standards under Building Regulations Approved Document L1b (also 
known as Boiler Plus) are due to come into effect in April 2018 and will apply to England 
only. When a gas combination boiler is installed, an additional energy efficiency measure 
will be required. This requirement is flexible to allow a suitable choice to be made that 
reflects the diverse nature of the housing stock, and the needs of the household.  

                                           

108 CALCM-02—SAP-2016-SEASONAL-EFFICIENCY-VALUES-FOR-BOILERS—ALL-FUELS–-DRAFT8 
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1) All gas boilers installed into existing systems in England to have an ErP efficiency of 
at least 92%. 

2) All gas and oil boilers require time and temperature controls to be installed at the 
same time, if not already present and working. 

3) Combination boiler replacements to include the provision of an additional energy 
efficiency measure to be installed at the same time, for example: 

a) Flue gas heat recovery 

b) Weather compensation 

c) Load compensation 

d) Smart controls with automation and optimisation functions 

 

Water heating 

Calculations on domestic hot water are explained in chapter 4 of the ‘The Government’s 
Standard Assessment Procedure for Energy Rating of Dwellings (2013)’109. Water 
demands and DHW system efficiency can be calculated using defaults in the SAP 
assessment or, where relevant, inputs from EN 13203-2. The calculation of losses from 
DHW storage tanks and buffer tanks is elaborate. 

Incentives 

In the UK, a subsidy and price-based mechanisms are available for supporting RES-H 
installations. The Non-domestic Renewable Heat Incentive (RHI) is the world’s first Feed-
in-Tariff for renewable heat, introduced in 2011 (non-domestic) and 2014 (domestic). 
The government announced in late 2015 that the RHI scheme would be extended to 
2020/21. The budget is to increase from £430 million in 2015/16 to £1.15 billion in 
2020/21. 

Moreover, a certification scheme for solar thermal installations and an R&D policy are 
currently available. A plan for vocational training of installers is being developed. 

The UK Government recently increased incentives for households that installed renewable 
energy systems, making ground source and air-to-water heat pumps very attractive 
solutions. The Renewable Heat Incentive (RHI) payments are transferred to homeowners 
for seven years after installation. New rates were introduced at the end of 2017 to 
encourage the switch from fossil fuels and help the government meet its sustainable 
energy targets. The source mentions the example of a ground source heat pump fitted in 
a three-bedroom house could generate annual payments of around £2,173 per year, 
which is £15,215 over seven years. An air source heat pump fitted in a typical three-

                                           

109 https://www.bre.co.uk/sap2012/page.jsp?id=2759 
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bedroom home could generate an income of more than £961 per year, which is £6,727 
over seven years.110 

 Norway (EEA) 3.5.29

Requirements for building energy performance 

An unofficial translation of the latest building code TEK’17 can be found on the web-
pages for the Norwegian Building Authority (DiBK: Directoratet for ByggKvalitet)111. 

The regulations were laid down by the Ministry of Local Government and Modernisation 
on June 19th 2017. Important notice: the word “heating installation” in the Norwegian 
legislation covers both local space heaters, central heaters, heaters in ventilation 
systems and heating of sanitary water. 

 

Explanation 

Energy flexible systems can include 
space heating, ventilation heat and 
hot tap water. 

Varmebehov = Total heating 
demand, 

Oppvarming = Heating   

Romoppvarming = space heating 

Ventilasjonsvarme = 
ventilation heating 

Varmtvann = Domestic hot water   

 

source: 2018 Feb. Revised NVE Boilers & water heaters 3-5-5&1 Norway (EEA) 

The figure illustrates the net heating demand. Source: Norwegian building code (TEK 17) 

Requirements for Technical Building Systems 

There are no specific performance requirements on technical building systems. The limits 
on building performance require indirect a good performance of the systems.  

Fossil fuels (for space and water heating) are no longer allowed in new and refurbished 
buildings that have to adhere to the building code TEK’17 (the building code for new 
buildings apply if more than 50% of the value of the building is refurbished). The 

                                           

110 https://www.yorkshirepost.co.uk/lifestyle/homes-gardens/greener-heating-systems-boosted-by-
government-incentives-1-8964091 

111 https://dibk.no/globalassets/byggeregler/regulation-on-technical-requirements-for-construction-works--
technical-regulations.pdf 
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prohibition to use fossil fuel in heating systems for new dwellings started in 2010. 15th of 
June 2017 the government announced the prohibition to use mineral oil in existing 
heating systems after 01.01.2020. The regulation is written, published and subject to a 
public inquiry process as well as an EEA ESA approval, both expected end of 2017. 

Norway has notified to EFTA, in accordance with the EEA agreement, a regulation that 
bans the use of mineral oil for heating of buildings from 2020. The notification period has 
now ended. 112 

Important notice: the word “heating installation” in the Norwegian legislation covers both 
local space heaters, central heaters, heaters in ventilation systems and heating of 
sanitary water. 

The most important part relevant for heating systems and sanitary heating systems are 
laid down in Section 14-4 Requirements for energy supply solutions: 

1) The installation of fossil fuel heating installations is not permitted.  

2) Buildings with a heated gross internal area of more than 1,000 m2 shall:  

a) have multi-source heating systems; and  

b) be adapted for use of low-temperature heating solutions.  

3) The requirements in the second paragraph do not apply to small houses.  

4) Dwelling units in small houses must have a chimney. This requirement does not apply 
if:  

a) the dwelling unit has a water-borne heating system; or  

b) the annual net energy requirement for heating does not exceed the requirements 
for passive houses, calculated as specified in Norwegian Standard NS 3700:2013 
Criteria for passive houses and low energy buildings – Residential buildings  

The guidelines supporting Section 14-4 Requirements for energy supply solutions 
clarify what kind of energy sources can be used in a multi-source heating system, and 
which  low-temperature heating solution is in the context of the building code. 

“Low temperature heating solutions ensures that flexible energy use is possible with 
more than one energy source, such as “waste heat”, solar heat or heat from the 
surroundings (air, ground, water sea). Where heat is transferred by radiation panels (NB 
not radiators), the rule about low temperature distribution does normally not apply. 

The reason for setting aside a minimum area for the technical utility/boiler room in the 
building, is to provide enough space for a heating central that can accommodate real 
energy flexibility in terms and not only be restricted to an electrical resistance heater. 

 

                                           

112 For more details on this please see: http://ec.europa.eu/growth/tools-
databases/tris/en/search/?trisaction=search.detail&year=2017&num=9009 
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Pre-accepted solutions 

The following criteria have to be fulfilled: 

1. The energy flexible system has to cover at least 60% of the standardized energy 
need for space- and water- heating, calculated following NS3031:2014 

2. Low temperature heating systems must have supply temperatures of 60˚C or 
lower at dimensioning conditions. This does not apply for domestic hot water 
(DHW) 

3. The minimum area set aside for the utility/boiler room shall be at least 10m2 + 1 
percent of the heated area up to a total of 100 m2. 

4. The roof height in the utility/boiler room shall be  at least  2.5 meters 

5. Door openings for all doors in to the utility/boiler room shall be at least of 1 meter 
with 

Previous legislation 

Legislation between 2010 and 2017 also had restrictions on use of direct electric 
resistance heating and water heating for smaller buildings. Due to ample surplus and the 
second lowest unsubsidized electricity prices in EU28+NO, this is no longer an issue. The 
idea is that power peaks will be regulated via pricing signals once the majority of 
electricity subscribers have installed the new advanced metering systems in 2018 and 
the proposed legislation for combined energy and power tariffs are introduced shortly 
thereafter. The previous building code TEK’10 valid from 2010 to 2017 had requirements 
to “new renewable” energy sources to cover 40% of the required net heating demand for 
building less than 500 m2, and for 60% of the required net heating demand for buildings 
over 500 m2. Direct electrical resistance heating was not regarded as “new renewable”. 
Several studies showed that demanding energy flexible heating systems in Norway was a 
financial burden for new developments. In addition it was a drive to simplify Building 
Codes.  

Due to: 

- relative high product costs and in particular high installation cost for energy 
flexible heat generators and distribution systems based on a high cost level in 
Norway; 

- one of the lowest electricity costs in Europe; 

- a renewable status 98% of central hydroelectric and wind power production; 

the government introduced a simplified legislation that allows direct electrical resistance 
heating for smaller buildings below 1000 m2. 

District heating plants over 10 MW had to have a license from NVE to operate in a 
designated area, and the building code regulated that buildings in this designated area 
where these plants operated, had to be able to connect to the heating grid of these 
plants. This rule was abolished in the 2017 building code. It is now up to the 
municipalities to decide this in local building codes.  
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Special design criteria for electrical resistance water heaters (dedicated water heaters 
and/or the sanitary hot water part of combination heaters) 

The Norwegian market is dominated by stainless steel electrical water heaters with PUR 
insulation, the reasons being:  

� The ground and surface water for the sanitary water is slightly acidic, which allows 
heating at elevated temperatures higher than 50 °C) without excessive lime scale 
issues; 

� Copper water heaters are considered too expensive and may contaminate the 
sanitary water; 

� Enamelled heaters are considered too susceptible to corrosion (SINTEF Certification 
does not issue certificates to enamel coated water heaters); 

� Higher water pressure in the Norwegian water supply system (10 bar instead of 4-6 
bar) avoids the need for DHW circulation pumps; 

� The slightly higher water pressure, combined with the possibility of heating the 
water up to 75 °C without scaling problems, meant that Norwegian producers can 
deliver  products that presented the following qualities:  

− no legionella problems 

− relative compact water heaters with relative low powered heating elements 
of 3 kW 

� The typical boiler size of 300 litres with 3 kW heater. However, but the relevant 
Norwegian standard for plug loads has reduced the maximum power draw over the 
last few years:  

− Standard NEK400:2010 (NEK is the Norwegian “mirror committee” of 
CENELEC) reduced the maximum power for CEE 7/4 plugs from 3 kW to 
under 2 kW. As a result the volumes of some electrical water heaters were 
increased from 120 to 200 litres or 200 to 300 litres to cater for the same 
tapping pattern; 

− NEK400:2014 lowered the allowed power limit of a CEE 7/4 connection for 
electrical water heaters to 1,5 kW 

− if there are space constraints and a smaller volume heater is installed, a 
typical water heater of 200 to 250 litre will nowadays have 2 (or more) 
3kW elements, marketed as 'express' water heaters; 

� Tapping patterns for small family houses by diluting the 70˚C storage temperature 
in a three-way-valve down to 50˚C 

� The extra heat loss from an electrical water heater at 70˚C was mostly regarded as 
beneficial in the utility room where most water heaters were placed. (Average mean 
yearly temperature in Oslo is 7,6˚C, NS3031:2014. The heat losses meant that the 
same room would double up as space for drying of clothes after washing. Now 
drying tumblers are more common, and the utility room is often combined with the 
bathroom, or the equipment is part of the kitchen. Houses that still have a dedicated 
utility room now often need separate spaces heating.  



 

 

Ecodesign Review Water heaters, Task 1, Final | July 2019 | VHK for EC 

 

Refrigerants 

Norway has a tax on import and production of HFCs. In 2017 this tax was ca 48€ (450 
NOK) pr. GWP-tones of gas. The same amount is refunded if used gas is delivered for 
safe destruction. 

The Norwegian electrical power generation is to 98% renewable in 2016, and projected 
to be close to 100% renewable due to requirements in the RES directive by 2020. The 
transmission lines are in for a major age-related overhaul, thus centralized hydraulic and 
windfarm power generation, distribution and use is regarded as the most cost effective 
and environmentally friendly energy use, except from direct energy savings through 
efficiency measures in the end use of energy. 

The Norwegian government and market is not "happy" with the “smart control” 
provisions for water storage heaters as introduced in Regulation (EU) No 814/2013 as 
they consider these measures to be counterproductive for three reasons: 

1. although the tank may have a lower water temperature and less heat loss for 
most of the time, the authorities expect it will require more power to deliver the 
sufficient tapping pattern at a time when the electrical grid has a peak demand in 
the morning and afternoon; 

2. the smart control interferes with possible on/off control by a DSO (a third party 
aggregator), SESP (Smart Energy Service Provider) or power supplier of choice. 
Examples are: 

- Fortum (Finland) and Tibber (Norway) introduced concepts for third party 
control of electrical water storage heaters, often combined with a special 
tariff for electricity. Their units can (or will be able to) connect to 
equipment such as electrical space heating elements, heat pumps, 
electrical vehicle chargers, solar PV production and local batteries. They 
may also compare power usage with other customers in the same region 
and use local weather forecast to control heating related products. 

− heat pumps and other electric devices with electronic regulators are not 
considered suitable for the same degree of manipulation without 
development of considerable safety and programming precautions. 

3. The product life cycle cost and the products “circular economy attributes”. 
Electrical water storage heaters are simpler and better in terms of: 

− Recycling 

− Reuse 

− Remanufacturing 

 

The Norwegian electrical power regulator (NVE ET) will publish new regulations regarding 
energy tariffs during autumn 2017. These tariffs will be based on energy use and power 
usage. It is planned that the level of a maximum subscribed hourly power use will set a 
part of the tariffs paid. It is expected that the overall power demand will increase due to 
the introduction of energy efficient but power demanding household appliances such as  
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� induction stoves and ovens 

� direct power sanitary water heaters or smaller water storage heaters (due to eco-
design regulations) with more power to satisfy tapping patterns 

� at home charging of the highest per. capita private electrical vehicle penetration in 
the world 

� the ban on fossil fuel heating 

− more use of heat pumps 

− more direct electrical heating 

The introduction of AMS Advanced Metering Systems will enable the DSOs to charge for 
tariffs based upon the overall power use, which is a dimensioning criteria in the new 
tariffs. The tariffs will have the same effect as the old “H3-tariffs”. It is expected that 
customers would like to have larger electrical water storage tanks with smaller electrical 
resistance elements, to avoid higher utility bills. Smart appliances may be able to 
alleviate disadvantages. This however often implies more cost for the consumers. 

3.6 Horizontal issues 

 Emission  limits 3.6.1

The following tables give an overview of emission limits (status Oct. 2017) and main 
assessment methodologies (status June 2018) for boilers in EU-member states, 
Switzerland and Turkey. 

 
Table 26. Emission limits for boilers 0-1 MW 

Country & kW range   
(all 3% O2, boiler temperature 

reference 80 °C / 60 °C ) 

NOx 

  

mg/Nm3 

CO 

  

mg/Nm3 

SO2 

  

mg/Nm3 

Dust 

  

mg/Nm3 

Soot 
number 

/ 

NOx 

  

mg/Nm3 

CO 

  

mg/Nm3 

SO2 

  

mg/Nm3 

Dust 

  

mg/Nm3 

Heating oil EL Natural gas 

European Union                   

ErP 2013/813 (LOT 1) from 26.09.2018 119.3 - - - - 55.8 [1] - - - 

ErP 2013/814 (LOT 2) from 26.09.2018 119.3 - - - - 55.8 [1] - - - 

Ecolabel (voluntary label) 35.9 - - - - - - - - 

Belgium                   

Wall hung boiler < 400 kW (from 1.1.2012)           70 110     

Floor standing boilers < 400 kW ( " )           70 110     

Fan burner <70 kW 120 110 - - - 120 110 - - 

Atm. gas burner  <70 kW - - - - - 150 110 - - 

Fan burner 70-400 kW 185 110 - - - 120 110 - - 

Atm. gas burner  70-400 kW - - - - - 150 110 - - 

Flanders from  1.5.1999                   

0,1  -  2 MW 250 175 350 150 - 150 100 35 5 

Denmark                   

0  -  120 kW - - - - 0-1 - - - - 

0.12  -  5 MW 181 164 - - 2 107 123 - - 

0.12  -  5 MW 411 164 - - 2 205 123 - - 

Germany                   
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 <  120 kW 107 1267 - - 1 60 - - - 

120 kW - 400 kW 117 1267 - - 1 80   - - 

France                   

87 kW - 2 MW  - - - 172 4 - - - - 

Greece                   

Boiler (3% O2) 305 111 - - - 258 113 - - 

Automatic feed installations (10% O2)  [2]                   

< 50 kW - 3000 - - - - 3000 - - 

50 - 150 kW - 2500 - - - - 2500 - - 

150 - 300 kW - 1200 - - - - 1200 - - 

United Kingdom  <20 MW       300-400           

Italy                   

National (DL 151/2016)  1< MW < 5 [3] 500 - 1700 150 - - - - - 

Piemonte:Piano regionale 20.1.2017 80 mg/kWh - - - - - - - - 

Piemont kW < 35 (Natural gas, LPG) - - - - - 
70 

mg/kWh - - - 

Piemont 35 < kW (Natural gas, LPG) - - - - - 
80 

mg/kWh - - - 

Lombardia D.G.R. 6501/2001 – ANNEX C  200 100 200 20 - - -     

Lombardia MW < 3   (natural gas) - - - - - 200 100     

Netherlands  <  0.9 MW - - - - - 
 

- - - 

> 0.4 MWth 120  200 
20 

>1 MWth: 5 
 70    

> 50 MWth, 
120 

>100 MW: 85 
 80 5  70  35 5 

Austria LRV K                   

0.35 MW  -  1 MW 150 100 - 30 1 125 80 - 5 

FAV  <  2 (3) MW 150 (300) 80 (100) - - - 120(200) 80 - - 

§ 15a   <350 kW (400 kW) 129 74 - - 1 108 72 - - 

Poland < 5 MW  (fuel oil) 400 150 850 50 (100) - 150 100 35 5 

Sweden 250 110 - - - 170 100 - - 

Switzerland  LRV (1992)                   

Medium temperature < 110 °C (fan burner) 120 80 - - 1 80 100 - - 

 >  110 °C (max. limit per canton) 150 (120) 80 - - 1 110 (80) 100 - - 

Slovenia                   

< 120 kW           60 100     

120 kW < 400 kW           80 100     

> 400 kW           120 100     

Czech Republic                   

< 300 kW  (from 1.1.2014) 130 100 - - - 120 100 - - 

0.2  -  5 MW 500 175 1700 100 - 200 100 35 50 

Croatia  0.1 - 3 MW (fuel oil) 250 (350)  175     1 200 100     

Turkey                   

15 - 70 kW (Directive for Heating Originated 
Air Pollution Control, OJ 25699, 13.1.2005) 

185 110 - - 2 - - - - 

30 - 70 kW (  " )  - - - - - 260 - - - 

70 - 1000 kW (gas max. soot 2)  (  " )  250 110 - - 1 260 1070 - - 

 

NOx 

  

mg/Nm3 

CO 

  

mg/Nm3 

SO2 

  

mg/Nm3 

Dust 

  

mg/Nm3 

Soot 
number 

/ 

NOx 

  

mg/Nm3 

CO 

  

mg/Nm3 

SO2 

  

mg/Nm3 

Dust 

  

mg/Nm3 

European countries with no information about emission regulation in relevant power range: 

Bulgaria, Cyprus, Estonia, Finland, Hungary, Ireland, Latvia, Lithuania, Luxembourg, Malta, Portugal, Romania, Slovakia, Spain 
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[1]= European Union: Same value also for LPG 

[2]= Greece: Manual-feed boilers<50kW NOx<340 mg/m3 at 10% O2) 

[3]=Italy: All plants with an output > 1MW (oil) or > 3 MW (gas) need an emission permission by ARPA. The ARPAs can locally fix lower limits. Any 
Region can fix their own limits 

Source: CEN TC 109 WG1, presentation 1.11.2018, pers. comm. W. Linke, EHI 
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Table 27. Evaluation of emissions country by country, part 1 

Source: CEN TC 109 WG1, presentation 1.11.2018, pers. comm. W. Linke, EHI Status: 14.06.2018 

    Deutschland / Germany Austria 

Standard/Rule/Law EN267/676 TA Luft 

Entwurf zur 
XX.BImschV 

vom 
30.04.2018 

1.BImSchV > 
10MW 13. BImschV (< 100MW) EG-K FAV 

Reference 
conditions (e.g O2 
content, air 
temperature, dry or 
wet flue gas, etc.) 

Ambient temperature: 20 ° C 
relative humidity: 10 g / kg 

NOx is calculated as NO2 in dry exhaust gas 
Emissions related to 3% O2 in dry exhaust gas (EN267 / 676 refers emissions to mg / 

kWh, therefore reference oxygen content is not necessary!) 

Emissions based on exhaust 
gas in the standard state 

(273K; 1013mbar); Emissions 
based on 3% O2 in dry 

exhaust gas; Specification 
emissions as mg / Nm3 

Standard conditions (273K; 1013mbar) 
Emissions based on 3% O2 in the dry exhaust gas 

NOx is calculated as NO2 in dry exhaust gas 

Uncertainty of 
measurement 

NOx : ± 10 ppm  
CO: ± 10 ppm 

Soot: ± 0,2 

Measurement 
tolerances: 

Gas: 10 mg/m3 
Öl: 12 mg/m3 

no information 
about the 

measurement 
uncertainty 

Measurement 
tolerances: 

NOx : ± 10 ppm 
CO: ± 10 ppm 
Soot nr.: ± 0,2 

the measurement 
uncertainties determined in 
the calibration must be kept 

available 

no concrete statement about 
measurement uncertainty 
(... taking into account the 
measurement uncertainty 

...) 

no concrete statement 
about measurement 

uncertainty (... minus 
the measurement 
uncertainty ...) 

Generation of 
evaluation value 

arithmetic averaging 
in the field of work 

(averaging of 
measured values on 

the performance (low, 
medium and full load)) 

three individual measurements at different load levels (low, 
medium and full load) as half-hour mean values; none of the 

individual measurements may exceed the limit value 

Validation of daily and half-
hourly mean values according 

to Annex II. 

6 individual measurements 
in the operating condition in 

which the plant is mainly 
operated, as half-hourly 

means within 6 hours; none 
of the individual 

measurements may exceed 
the limit value 

Single measurements 
in 2 load levels (lower 
and upper heat output 
range). Creation of 3 
measured values as 

half-hour mean values 
in each load level 
within 3 hours. 

Correction of 
nitrogen content for 
oil  

Reference value: 140 
mg / kg; Correction 

according to Annex B3 
possible (EN267) 

Reference value: 140 
mg/kg; Correction 
from B3 is possible 

(EN267) (see also BdH 
Informationsblatt nr. 

16) 

Not possible 
Bezugswert: 140 
mg/kg; Korrektur 

möglich 
Not mentioned 

Reference value: 140 mg / 
kg; Correction possible 

(correction only for extra 
light heating oil) 

Not possible 

Correction of 
influence of 
temperature on NOx 
emissions (in the 
range of 15 °C - 30 
°C) 

according to Annex B2 
or G possible (EN267 / 

676) 

Only possible for oil 
burners following 
Annex B2 (EN267) 

(see also BdH 
Informationsblatt nr. 

16) 

Not possible 

1.BImschV Anlage 
3: reference to 
EN267/676: cf. 
Annex B2 or G 

possible 
(EN267/676) 

only possible with oil firing 
according to Annex B2 
(EN267) (see also BdH 

information sheet number 16) 

Not possible Not possible 

Correction of 
influence of 
humidity in 
combustion air on 
NOx emissions (in 
the range of 5 g/kg 
to 15 g/kg) 

according to Annex B2 
or G possible (EN267 / 

676) 

Only possible for oil 
burners following 
Annex B2 (EN267) 

(see also BdH 
Informationsblatt nr. 

16) 

Not possible 

1.BImschV Anlage 
3: reference to 
EN267/676: cf. 
Annex B2 or G 

possible 
(EN267/676) 

only possible with oil firing 
according to Annex B2 
(EN267) (see also BdH 

information sheet number 16) 

Not possible Not possible 
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Table 28. Evaluation of emissions country by country 

Source: CEN TC 109 WG1, presentation 1.11.2018, pers. comm. W. Linke, EHI status 14.06.2018 

  Slovakia Poland Switzerland Spain France 

Standard/Rule/Law 315/2017 Z.z. (complements Z.z. 
410/2012) 

POS (Prawo Ochrony 
Środowiska – Law for 

Safety of 
Environment) 

LRV2018 R.D. 1042/2017   

Reference conditions (e.g. 
o2 content, air 
temperature, dry or wet 
flue gas, etc.) 

Standard conditions (273K; 1013mbar) 
Emissions based on 3% O2 in the dry 

exhaust gas 
NOx is calculated as NO2 in dry exhaust 

gas 

Standard conditions 
(273K; 1013mbar) 

Emissions based on 3% 
O2 in the dry exhaust 

gas 
NOx is calculated as 

NO2 in dry exhaust gas 

Standard conditions (273K; 
1013mbar) 

Emissions based on 3% O2 in 
the dry exhaust gas 

NOx is calculated as NO2 in 
dry exhaust gas 

Standard conditions 
(273K; 1013mbar) 

Emissions based on 3% O2 
in the dry exhaust gas 

NOx is calculated as NO2 
in dry exhaust gas 

Standard conditions 
(273K; 1013mbar) 

Emissions based on 3% O2 
in the dry exhaust gas 

NOx is calculated as NO2 
in dry exhaust gas 

Uncertainty of 
measurement 

Measurement uncertainty must be 
maintained 

NOx: ± 10% 
CO: ± 5% 

no concrete statement 
about measurement 

uncertainty (... taking 
into account the 
measurement 
uncertainty ...) 

no statement about the 
measurement uncertainty 

no concrete statement 
about measurement 

uncertainty 
? 

Generation of evaluation 
value 

Burner range: 
0.3-14.9 MW and then from 50.0 MW: two 
individual measurements at low load and 

at full load as half-hour mean values; 
none of the individual measurements may 

exceed the limit value 
15.0-49.9 MW: three individual 

measurements at different load levels 
(low, medium and full load) as half-hour 

averages; none of the individual 
measurements may exceed the limit value 

none of the measured 
values may exceed the 

limit value 

The emissions are at steady 
state in each individual firing 

in those 
To measure load ranges, 

which are important for the 
assessment. Usually are 

at least the highest and the 
lowest load point, in which the 

system under 
usual operating conditions is 

operated. 

Not mentioned ? 

Correction of nitrogen 
content for oil  

Currently no info, but oil burning plants 
are very rare in Slovakia 

Not possible Not possible Not mentioned Not possible 

Correction of influence of 
temperature on NOx 
emissions (in the range of 
15 °C - 30 °C) 

Currently no info, but oil burning plants 
are very rare in Slovakia Not possible Not possible Not mentioned Not possible 

Correction of influence of 
humidity in combustion air 
on NOx emissions (in the 
range of 5 g/kg to 15 g/kg) 

No Not possible Not possible Not mentioned Not possible 
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 Indoor/outdoor noise 3.6.2

Sound power is the total acoustical energy emitted by a sound source, and is an absolute 
value. It is not affected by the environment or the location of the listener. Ecodesign 
requirements regulate and labelling information relates to sound power. 

Sound pressure is what you hear and is affected by the sound power, the environment or 
the location of the listener. More and more communities and Member States are 
introducing limits to the sound pressure perceived at (the plot boundaries or windows) of 
neighbouring properties. 

Indoor sound is often regulated in national building codes. Most often indoor sound 
pressure from equipment that is installed close to or in habitable rooms should not 
exceed 30 dB. 

Outdoor sound from installations is now receiving more attention from regulators as well: 
Certain member states (Austria, Germany, United Kingdom and Switzerland) have 
introduced maximum sound pressure limits for outdoor heat pumps as they noticed 
outdoor noise becoming a bigger problem when more homes in a neighbourhood turn to 
heat pump or hybrid solutions involving compression of refrigerants. At the coldest 
moments (night-time) more and more compressors will run at higher capacities, 
producing more sound: 

� In Austria the noise from the (air-source) heat pump should not vastly exceed the 
background noise level, and criteria for distance, depending on installation 
circumstances, are provided113. Maximum noise pressure levels vary per region, and 
limits may apply to the property border or the facade of the neighbouring property. A 
map of sound limits (at day and/or night) sets the outdoor sound power from all 
sources. When installing a heat pump, a neighbour has to clarify the accepted 
outdoor sound power level by a legal expert measuring the sound of the 
surroundings, on a case by case basis. This brings uncertainty for the acceptable 
sound power levels. 

� In Germany the “Guideline for Improving Protection against Noise from Stationary 
Equipment”114 of the German Federal State Joint Committee for Immission Protection 
(LAI). The guideline of the Bundesverband Wärmepumpe (BWP) e.V., based on that 
official Guideline sets maximum noise (pressure, or "immission") levels depending on 
day/night operation and surroundings: For a residential area the maximum level is 35 
dB(A) at night-time (from 22 to 6 h). The Bundesverband Wärmepumpe (BWP) e.V. 
has published a guideline to establish / calculate indicative noise levels 115. 

� In the UK the installation of an air source heat pump does not require prior 
permission if the requirements of MCS 20 are met116: MCS20 means the maximum 
sound pressure one metre external to the centre point of any door or window to a 
habitable room of a neighbouring property as measured perpendicular to the plane of 

                                           

113 http://www.umweltbundesamt.at/fileadmin/site/umweltthemen/laerm/forum_schall/downloads/ 
Informationsblatt_ Luftwaermepumpen _ 2013.pdf 

114 https://www.lai-immissionsschutz.de/documents/leitfaden_1503575952.pdf   
115 https://www.waermepumpe.de/uploads/tx_bcpageflip/BWP_LF_Schall_final.pdf 
116 https://www.planningportal.co.uk/info/200130/common_projects/27/heat_pumps/2 
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the door or window is maximum 42 dB(A) 117. The MCS20 describes the procedure 
which takes into account corrections of the unit sound power level for directivity, 
distance, barriers, background noise (40 dB(A)) and a correction for the higher value. 

� The Netherlands has decided to introduce a maximum sound pressure level of 40 dB 
for neighbouring homes118. This includes possible tonality of the sound source, which 
if present, adds 5 dB(A) to the sound pressure. This means that most heat pumps 
(which emit sound with a tonal character) cannot emit more than 35 dB(A) at the 
property boundary. For an average heat pump in a dense area this means a 
reduction of 9 to 14dB(a) is needed119.  

The sound pressure at a certain distance, for a certain location, can be calculated using 
the following equation120: 

LpA = LWA – 10*Log(P*3,14*R2)  

Where: 

LpA = sound pressure, in dB(A) 

LWA = sound power, in dB(A); 

P = correction for nearby reflecting surfaces (corner position is 1/8 sphere P=0.5; placed 
on surface against wall is 1/4 sphere P = 1; placed on surface, no walls is 1/2 sphere 
P=2); 

R = the distance to the source; 

The sound pressure of units that meet the maximum sound power limits set by the 
regulations are: 

Table 29 Sound pressure at various distances 

Heat output range (max. outdoor sound power) Distance 

2 m 5 m 10 m 15 m 

up to 6 kW (65 dB(A)) 48-51 41-44 34-37 30-33 

between 6 and 12 kW  (70 dB(A)) 53-56 46-49 39-42 35-38 

 

Assume an outdoor unit produces 62 dB(A) sound pressure (which would have a sound 
power / emission of approximately 7- dB(A)), measured at 1 m distance. This unit is 
placed at 3 m distance from the property boundary at which a sound pressure 
(immission) limit of 35 dB applies. The sound pressure level is reduced by 6 dB when 
doubling the distance from the source. Following this the sound pressure (of 1 m 
distance) is reduced by 9.5 dB. In the example an additional noise reduction of 17.5 
dB(A) would be needed (35 dB = 62dB – (9.5dB + 17.5dB).  

                                           

117 MCS 20 Planning Standards, by the Department of Energy and Climate Change (DECC), United Kingdom, 
2008 

118 https://www.rijksoverheid.nl/actueel/nieuws/2019/05/21/strengere-geluidseisen-voor-buitengeplaatste-
warmtepompen-en-airco%E2%80%99s 

119 https://stillewarmtepomp.nl/blog/geluidsoverlast/merford-ontwikkelt-oplossing-geluidsoverlast-
warmtepompen 

120 https://nsg.nl/nl/geluidsaspecten_van_warmtepompen 
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This is however only correct if the sound source is not installed near one or more 
reflecting surface (e. g. a wall of a building) which would add 3 dB each to the sound 
pressure level. In the example (outdoor unit with a sound power level of 70 dB(A) 
between two buildings, 3 m distance), you would need a technical reduction of 23.5 
dB(A) or more.  

Besides reducing the sound power of units placed on the market, there are retrofit or 
installation specific ways of reducing sound pressure, such as applying a sound canopy or 
enclosure. Sound pressure reductions of 15 dB(A) are achievable121. Aftermarket sound 
canopies demand a lot of space and should be adapted to each design of a heat pump. 
They should not impede air flow as the heat pump energy efficiency could be lowered. 
Mounting (no known solutions for wall hung installations) and cost issues need to be 
considered from heat pump to heat pump. 

Such solutions should not be generalised to all heat pumps and are not necessary in all 
cases. The market (the installer, supplier, manufacturer, customer) should be allowed to 
act either at product level or installation level, depending on the site specific building 
codes. 

As stated elsewhere the sound power of most (electric) heat pumps is measured at 
'standard rating conditions' which is +7º outdoor temp, and (for variable speed or 
inverter driven units) a part load ratio 0.35 (as in EN 14825, point C, at +7ºC),  

Stakeholders have argued that the sound emitted at 35% load is much less than at 
100% load (at design temperature or bivalent point). And that the 100% load noise level 
is more likely the level that may create problems for neighbours (as it may occur at 
night, when outdoor temperatures are at their lowest and no solar gains apply). Industry 
stakeholders argue that increasing the Ecodesign requirements for maximum noise levels 
(e.g. at 100% load) has knock-on effects on the amount and type of refrigerant charges: 
More specifically, a lower noise level requires a larger evaporator, which is accompanied 
by a larger refrigerant charge. But as F-gas requirements aim at reducing the refrigerant 
charge these are conflicting trends. Ultra-low GWP refrigerants in general do not offer the 
same level of energy efficiency as high GWP refrigerants such as R410. Manufacturers do 
support information requirements, so that installers can make more realistic assessment 
of noise pressure to be experienced by neighbours, taking into consideration distance, 
orientation, surroundings, abatement measures, etc. Some Member States consider 
tonality of the sound produced as well, which requires more information for making 
correct assessments. 

At the moment no EN standards exist to make this calculation (form general sound power 
to actual sound pressure on site) and manufacturers or communities apply their own 
methods. But, there is an International Standard122 which each national environment 
protection authority uses for that purpose. Nevertheless, that task is none of the 
European Ecodesign regulation or any other European product regulation. Noise exposure 
protection is the responsibility of the Member States. 

 

                                           

121 https://stillewarmtepomp.nl/ 
122 https://www.iso.org/standard/20649.html 
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Examples of online noise calculation tools are: 

� https://www.waermepumpe-austria.at/schallrechner-v2 

� http://lwpapp.webyte.de (from Saxony-Anhalt) 

 Legionella prevention and control  3.6.3

Cold domestic water may contain bacteria responsible for Legionnaire's disease. Storage 
of water at temperatures between 20-55ºC allows growth of these bacteria with a peak 
growth rate around 37ºC. Temperatures at 50-55ºC stop growth and beyond 55ºC 
bacteria count is reduced, also depending on the duration of exposure to elevated 
temperatures. Thermal disinfection (total removal of bacteria) requires temperatures of 
minimum 70ºC (curative measure).123 

 

 
Figure 10. Development of Legionella bacteria by temperature 

Member States are responsible for a safe design of water systems and national/local 
building codes (or the standards referenced by them) specify the technical conditions to 
be met. These technical conditions may be different from Member State to Member 
State.  

� In Germany DVGW info sheet no. W 551 promotes a storage temperature above 60 
°C at all times and DVGW info sheet no. W 553 aims to ensure that the pipe network 
is calculated and hydraulically synchronised . 

� In the UK cold water systems should be maintained, where possible, at a 
temperature below 20 °C. Hot water should be stored at least at 60 °C and 

                                           

123 https://www.zorg-en-gezondheid.be/handboek-best-beschikbare-technieken-voor-legionellabeheersing 
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distributed so that it reaches a temperature of 50 °C (55 °C in healthcare premises) 
within one minute at the outlets124. 

� In France the RT2012 requires a minimum DHW supply temperature at the tapping 
point of 52.5ºC which requires a storage temperature of at least 55ºC or higher 
(depends on heat loss between store and tapping point). According certain sources 
the storage temperatures must be raised to 60ºC on a daily basis125. 

� In Denmark the standard requires circulation pipes should be kept at no less than 50 
°C, and the storage tank should be kept at 60 °C for buildings with a large DHW 
volume126. 

� In the Netherlands the minimum temperature of DHW for washing up and cleaning 
must be 55ºC at the tapping point, for personal hygiene it may be lower according 
NEN 1006 (annex C). If there's a risk for contamination with legionella bacteria, the 
temperature of the water must be minimal 55ºC (in dwellings) or 60ºC (in nursing 
homes). For collective systems the supply and return temperature must be minimum 
60ºC. There is an exception provided for low water volumes (< 1 litre). If the 
abovementioned temperatures cannot be reached a periodic thermal disinfection may 
be applied (between 60ºC to 70ºC depending the duration, combined with a weekly 
thermal disinfection period of 5-20 minutes)127. 

Authorities may require more stringent measures, such as periodic (e.g. daily) heating up 
to 60ºC and ability to be sanitised using 70ºC water depending on the risk profile 
(medium-risk: collective DHW systems; high-risk: DHW for elderly or persons with 
reduced health). 

Generally speaking, lower temperatures can be allowed if stagnation (a low refresh rate 
of stored volume) is avoided. Where stagnation is possible/expected, higher storage 
temperatures should apply. Design solutions are therefore: minimisation of DHW stored 
volume (instantaneous heating, high refresh rates), or temperature boosting (central or 
local). 

Challenges are: 

� Sanitising DHW requires a good mixing of water in storage tanks (to avoid 'cold' 
spots), but for heat pumps and solar devices a good stratification is beneficial for 
energy efficiency. 

� Higher water temperatures (e.g. above 65ºC) contribute to scaling (calcium deposits) 
which is not beneficial for sanitising, as legionella bacteria may be present in biofilms. 

The 55ºC tapping temperature as prescribed in the tapping patterns (minimum value 
according 2018 Guidelines) is not necessarily prescribing a storage (or circulation) 
temperature. Minimum storage temperatures are covered by Member States 

                                           

124 Health and Safety Executive, Legionnaires’ disease Part 2: The control of legionella bacteria in hot and cold 
water systems (www.hse.gov.uk/pubns/priced/hsg274part2.pdf)  

125 https://www.mychauffage.com/blog/se-proteger-de-la-legionellose 
126 Xiaochen Yang, Supply of domestic hot Water at comfortable temperatures by low-temperature district 

heating without risk of Legionella, PhD Thesis Department of Civil Engineering 2016 (DTU Civil Engineering 
Report R-346) 

127 https://www.hydroscope.nl/nieuws/duurzaam-warm-tapwater/ 
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requirements regarding DHW safety. However, if the tap water temperature is measured 
close to the device (which is usually the case, as in EN 13203-2) then storage 
temperatures during testing may be set close to 55ºC, whereas local requirements may 
prescribe higher temperatures. This creates a difference in energy consumption of the 
test and in real-life. Note that the assessment of standing losses of (DHW) storage tanks, 
as regulated under 814/2013, is measured according EN 12897 and/or EN 15332 which 
prescribe a storage temperature set point of 65ºC, following the TM2014wh (point 4.9(a), 
Tstore=65ºC). 

The Ecodesign Directive 2009/125/EC states in article 15.5(b) that "health, safety and 
the environment shall not be adversely affected". As the safety of DHW supply is 
foremost a matter for Member States one cannot conclude that the requirement for a 
55ºC tapping affects safety negatively as Member States can impose higher storage 
temperatures. However, the energy consumption will be higher when minimum real-life 
storage temperatures are higher than tested.  

The Energy Label regulation 2017/1369/EU aims at introducing energy labels with A to G 
classification that corresponds to significant energy and cost savings and that enable 
consumers to make an informed choice based on the energy consumption of an 
appliance, therefore the energy consumption assessed should be as realistic as possible. 
Note: higher storage water temperatures do not have to apply continuously, but can be 
in the form of a periodic raising of storage temperature (daily, weekly) possibly in 
relation to the refresh rate of the storage volume. 

 Incentives for fuel cells 3.6.4

The EU is promoting the use of fuel cells as it allows decentralised generation of power 
(electricity) and most often allows use of heat as well (cogeneration). 

The Ene.field project128 (September 2015 to October 2017) deployed more than 1,000 
residential fuel cell Combined Heat and Power (micro-CHP) installations, from 9 different 
manufacturers, across 10 key European countries. The Ene.field project also brought 
together over 30 utilities, housing providers and municipalities to bring the products to 
market and explore different business models for micro-CHP deployment. 

                                           

128 http://enefield.eu/category/about/ 
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Figure 11. Ene.field partners 

The Ene.field project identified various issues or barriers that affect the take up of fuel 
cell cogeneration (FC-CHP). One of these barriers is that countries mix international and 
European standards with national versions (standards are relevant for funding, approval, 
installation, etc.). Another barrier is that the FC-CHP industries perceive the current 
calculation of energy efficiency (as applied for EU energy labelling) as inadequate. This 
includes the differences in the calculation of efficiencies for product labels and package 
labels129. 

One of the key success factors identified is the spark spread or the difference in rates for 
electricity and gas. As to be expected the FC-CHP financial becomes more attractive in 
countries with relatively low gas prices and high electricity process. This is for instance 
(mostly) the case in Germany and Belgium.  

Where the Ene.field project focused on demonstration mainly, its successor PACE will 
focus on commercialisation of the FC-CHP. PACE is a five-year, € 90 million public-private 
project co-funded by the Fuel Cells and Hydrogen 2 Joint Undertaking (FCH JU) that will 
deploy more than 2,500 of the next generation Fuel Cell micro-Cogeneration units in 11 
European countries by 2021. The project brings together the four leading European 
suppliers (BDR Thermea, Bosch, SOLIDpower and Viessmann), and will focus on 
customer homes and small enterprises. The products will be commercially available 
models with CE marking, not prototypes. 

Manufacturers are supported by five partners – utilities, associations, consultancies, and 
research community – providing specific expertise (COGEN, DTU, Element Energy and 
EWE).  

 

                                           

129 Figure 24 of "Non-economic barriers to large-scale market uptake of fuel cell based micro-CHP technology", 
Final report 28/08/2017. 
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3.7 Extra EU policies and measures  

 Australia & New Zealand 3.7.1

Australia and New Zealand have minimum energy performance requirements (MEPS) for 
electric storage water heaters, gas storage water heaters and gas instantaneous water 
heaters. Solar water heaters, heat pump water heater and electric instantaneous heaters 
do not have energy performance requirements. 

 Canada 3.7.2

Canada has implemented the following requirements (rules) for water heaters 130: 

- gas water heaters: Energy factor of ≥ 0.675 – 0.00039 Vr; 

- oil-fired water heaters: Energy factor of ≥0.68 – 0.0005 Vr; 

- electric water heaters: maximum allowable standby loss. 

 

Table 30. Canada - Electric water heater maximum standby loss 

PRODUCT CLASS MAXIMUM ALLOWABLE STANDBY LOSS 

September 2004 (W) 

Bottom inlet * 

50 to 270 litres 

(11 to 59 Imperial gallons) 

40 + (0.20V) 

270 to 454 litres (60 to 100 Imperial gallons)–> 

> 270 to 454 litres 

(60 to 100 Imperial gallons) 

(0.472V) – 33.5 

Top inlet 

50 to 270 litres 
(11 to 59 Imperial gallons) 

35 + (0.20V) 

270 to 454 litres (60 to 100 Imperial gallons)–> 
> 270 to 454 litres 
(60 to 100 Imperial gallons) 

(0.472V) – 38.5 

Where V = rated storage capacity in litres 
W = Watts 
* = supply pipe external to tank and connection near the bottom. Standby Loss as defined in the 
CSA test procedure. 

 

The energy efficiency and other information has to be reported to Natural Resources 
Canada and be entered into searchable product list131. 

Regulated energy-using products imported into Canada or shipped between provinces 
must bear an energy efficiency verification mark from a certification body accredited for 
energy efficiency verification by the Standards Council of Canada (SCC), except certain 
CFL lamps and general service lamps. 

                                           

130 http://www.nrcan.gc.ca/energy/regulations-codes-standards/6861 
131 http://oee.nrcan.gc.ca/pml-lmp/index.cfm?action=app.welcome-bienvenue 
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 Japan 3.7.3

The Japanese Refrigeration and Air Conditioning Industry Association (JAIRA) is a trade 
association that represents over 170 manufacturers of refrigeration and air conditioning 
appliances in Japan. Their  “Certification Program for Performance of Refrigeration and 
Air Conditioning Equipment” aims to provide safe and quality products onto the market.  
The  Japan Air Conditioning and Refrigeration Testing Laboratory (JATL) certifies products 
based on comply the JIS C9220Website testing standard.  

The certification program132 covers refrigeration products, major components, 
environment related equipment and, more relevant for water heating, HVAC Products 
including heat pump water heaters, district heating and cooling systems and 
cogeneration systems. JIA conducts inspection and provides certification based on 
contracts with manufactures with respect to gas related appliances other than products 
specified by law. For example, domestic/commercial gas appliances (cooking stove, water 
heater etc.) fuel cell, etc. 

The Top Runner Program is Japan’s main program to increase the energy efficiency in 
products. The program falls under the Energy Conservation Act. The regulation requires 
manufactures the achieve a weighted average efficiency over all their products within a 
certain product group. This means they are allowed to have relatively less efficient 
products, if only they are compensated with efficient products. This approach was chosen 
to allow manufactures a more broad product spectrum for business reasons. Imported 
products from exporting manufactures should comply to the same regulations. The 
weighted efficiencies are determined  per product category and per year. For water 
heating, oil, gas and electric (heat pump) water heaters are included in the targeted 
product groups. 

Incentives 

In 2001 the Japanese government put The Act on Promotion of Procurement of Eco-
Friendly Goods and Services by the State and Other Entities Into force. The act is 
developed by the Ministry of the Environment and requires that government agencies 
and public institutions implement green procurement. For local governments, business 
and citizens the act is encouraged yet voluntarily.  

The governments sets a basic framework with help of (technical) consultancies and 
experts. Individual organisations can develop their own policy in reference with the basic 
policy. These instances are obliged to report their implementations to the Minister of the 
Environment. He basic policy is evaluated and reviewed every year by the Reviewing 
Committee, consisting of academics. Input for the Committee is provided by technical 
committees of experts and other stakeholders such as industry representatives. 

The Act does not have a certification scheme, but sets evaluation for the Designated 
Procurement Items of Green Public Procurement. These items are products varying from 
‘paper’, to ‘uniforms and work clothes’ to product groups similar to ErP as defined by the 
EC, such as ‘water heaters’, ‘lighting’ and ‘computers’. In 2013, green purchasing criteria 
were assigned to 95% of the 199 Designated Procurement Items. Suppliers can declare 
themselves if they meet the basic policy evaluation criteria and can be blamed if their 
claims are untrue. 

                                           

132 http://www.jia-page.or.jp/english/certification/index.html 
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Eco Mark certification 

The Eco Mark program was launched in 1989 by the Japan Environment Association and 
is a Type I environmental labelling scheme. The program sets certification criteria for 
suppliers and consumers and aims to push to the level of the top 20% of the products on 
the market. Evaluation of the criteria is done through third party certification. Aim of the 
program is the inform consumers and promote environment-friendly lifestyles. 

Labelling  

There are currently 2 labelling programs in force as a tool to increase energy efficiency in 
energy consuming appliances. First scheme is the “Energy Efficiency Label” that shows 
whether product comply to the standards as set out in the Energy Conservation Act (Top 
Runner Program). A green label demonstrates that a product complies, an orange label 
that it does not. The labelling scheme is voluntary and covers gas, oil and electric (heat 
pump type) water heaters. 

Furthermore there is a “ simplified labelling system” (that went into force in 2015) that 
applies to gas and oil water heaters and shows i.e. display achievement ratio, annual 
electric consumption and annual standard electricity charge. 

3.8 Voluntary Labelling and Certification schemes 

 NF Heat Pumps 3.8.1

The NF Heat Pump is a label covering electric or gas HPs, intended for space or pool 
heating and possibly for domestic hot water production (dual-mode), individual or 
collective. 

The NF Mark certifies the energy performances and sound power level of the products in 
accordance with the applicable European standards. In addition it guarantees compliance 
with the efficiency and sound level thresholds required by Regulation (EU) No 813/2013. 

Some several hundred heat pumps have been awarded the NF label133. 

 Netherlands: GaskeurHR, CW and SV 3.8.2

The Gaskeur HR label in the Netherlands is awarded to fuel boilers that achieve an 
efficiency (on lower heating value) of at least 100% (HR 100), although present products 
generally achieve HR 107 (107% lhv) or more. 

The Gaskeur CW label signifies the water heating performance of a product (a 
combination of efficiency, tapping limit, and waiting times) and is expressed by a value 
between 1 (basic performance, < 6 l/min, single tapping point) and 6 (highest 
performance, > 12.5 l/min, multiple tapping points). The Gaskeur CW label can be 
extended by an additional label Gaskeur HRww which signifies a minimum energy 
efficiency of 61% (higher heating value) and tighter limits for waiting times. 

The Gaskeur SV label means the NOx emissions of the boiler are less than 40 ppm. 

                                           

133 http://www.certita.fr/en/certita-mark/nf-heat-pumps 
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The Gaskeur NZ label can be awarded to combination boilers that can function as an after 
heater in systems comprising a solar device. The boiler is equipped to deal with the 
higher incoming water temperatures. 

 Solar Keymark 3.8.3

Solar Keymark requires testing of the tank in accordance with EN 12977-3 or -4 (hot 
water store or combi store). This produces values for standby heat loss, storage tank 
volume, location of connections etc.  

Solar Keymark is working on an approach for a Keymark declaration for solar systems, 
based on the calculation tool used, and 'recognition' of company by Solar Keymark. 

A problem of the system declaration is that it relies on inputs from Solar Keymarked 
components, but that currently many solar tank suppliers have their tank tested in 
accordance with other methods than EN 12977-3/-4. This means that these suppliers 
have to retest their products to produce the required inputs for the declaration (it does 
not mean that the tank has to be changed technically). 

 Solergy 3.8.4

Solergy is a voluntary labelling scheme for solar collectors. Even though it is not obliged 
by European labelling regulations, the labels do follow European efficiency standards. The 
label is intended to help consumers in buying the appropriate collector to match their 
heat demand. The label (see figure x) is based upon the label as defined by the European 
Commission and provides information on several topics. 

Figure 12. Solergy label 

Performance: solar collectors can be compared by the effective solar output or the heat 
generated by the collector. The measurement standard is the annual solar efficiency. The 
solar collectors can be compared independently of the technology used. However, the 
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label class for a single collector does differ per temperature zone (cold [Stockholm], 
medium [Wurzburg], warm [Athens]). 

In general, the label class of the collector does have a relation with the technology used. 
A general overview of collector types and classes can be found in the table. 

 

Table 31. Solergy label classes and examples 

AAA 

AA 

Collectors with additional features (double glazing, vacuum 
insulation, reflectors)  

A+++ ‘Premium class’ flat plate collectors or vacuum tubes with little  distance 
between the tubes and no reflector 

A++ ‘Comfort class’ flat plate collectors or vacuum tubes with bigger  distance 
between the tubes  

[this energy class matches  the efficiency of gas condensing boilers in 
conventional heating generators.]  

A+ ‘Standard class’ flat plate collectors or vacuum tubes with even bigger  
distance between the tubes 

A Simple flat plate collectors or vacuum tubes with considerable distance 
between the tubes and weak thermal performance 

A- Very simple flat collectors or vacuum tubes with much distance between 
the tubes. 

 

Temperature: The label indicate the operational temperature level and the corresponding 
application. For domestic space- and water heating, a minimum temperature of 50⁰C is 
needed. Industrial applications or district heating need 75⁰C 

Solar output potential: this is calculated based on the Solar Keymark data. This potential 
is the kWh per year than can be produced by the collector in the three predefined 
locations (Stockholm, Wurzburg and Athens). The output potential is the maximum 
production possible, but it depends on the feasibility of the system and circumstances if 
this potential is actually achieved. The Solar Keymark certificate is issued by an official 
body and the license number is also displayed on the collector label. 

The label is supported by a variety of organisations and companies. Label registration is 
done through DIN CERTO and there are currently 22 manufactures with certified 
products. 

 EHPA Quality Label 3.8.5

The EHPA Quality Label is a label that shows the end-consumer a quality heat pump unit 
or model range on the market. The heat pumps that receive the label need to undergo 
tests according to the international standard EN14511 and EN16147. These tests are 
executed by EN17025 accredited test centres. 
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Currently, 12 countries are involved in the EHPA Quality Label scheme. Except in France, 
the label is mutually accepted in all the participating countries. 

The label can be granted to standardised space heating electrically-driven heat pumps, 
with or without domestic hot water heating capability, with a capacity up to 100 kW from 
air, geothermal or water heat sources. In order to qualify for the label, the heat pump in 
question must comply with EHPA heat pump test criteria and the distributor must provide 
a defined level of service.  

The key requirements are (non-exhaustive list): 

a) Conformity of all main components and compliance with the national rules and 
regulation (CE marking) 

b) Minimum efficiency values defined as follows (operating points - required COP), tested 
in labs accredited to ISO 17025 to perform heat pump test according to standards 
needed for each method that is applied: 

EN 14511: 

- Brine to Water B0/W35 - 4.30 

- Water to Water W10/W35 - 5.10  

- Air to Water A2/W35 - 3.10 

EN 14825 (SCOP) 

- Air to air - Needs to fulfil min. energy efficiency class A according to EU 
Regulations, i.e. SCOP shall not be lower than 3.4. 

EN 15879-1: 

- Direct Exchange ground coupled to Water E4/W35 - 4.30 

EN 16147: 

- Domestic Hot Water heat pump 

c) Declaration of sound power level according to EN 12102 

d) Existence of sales & distribution, planning, service and operating documents in the 
local language of the country where the heat pump is distributed. 

e) Existence of a functioning customer service network in the sales area that allows for a 
24h reaction time to consumer complaints. 

f) A two year full warranty which shall include a declaration stating that the heat pump 
spare parts inventory will be available for at least ten years. 

Some 5386 models of various categories carry the EHPA Quality Label, of which over 
3000 are air-to-water, over 1500 are brine-to-water, almost 700 are water-to-water, 35 
are direct expansion and just 4 are exhaust-air-to-water. Some 32 are domestic hot 
water heat pumps. 
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 Heat pump Keymark 3.8.6

The Heat Pump KEYMARK134 is a voluntary, independent, European certification mark 
(ISO type 5 certification) for all heat pumps, air/air heat pumps (covered under Lot 10), 
combination heat pumps and hot water heaters (as covered by Ecodesign, EU Regulation 
813/2013 and Regulation (EU) No. 814/2013): 

� Heat pumps covered by Lot 1 and Lot2; 

- heat pump space heaters providing heat to water-based central heating 
systems for space heating purposes; 

- heat pump combination heaters providing heat to water-based central 
heating systems for space heating purposes and water heating; 

- dedicated heat pump water heaters; 

� With a thermal capacity up to 400kW. 

� In 2017: extension to air-to-air heat pumps covered under Lot 10; 

� (future extension possible on industry request). 

The Heat Pump Keymark is based on independent, third party testing and demonstrates 
compliance with product requirements as set in the Heat Pump KEYMARK scheme rules 
and with efficiency requirements as set by Ecodesign Lot 1 and Lot 2. 

The certificates are granted by independent certification bodies to products fulfilling all 
requirements of the scheme. It has been developed by the heat pump industry in 2015 
and now owned by CEN. The scheme is open to all certification bodies in Europe. 
Manufacturers interested in obtaining the certification should apply with one of the 
certification bodies listed here. 

It currently has some 11 certificate holders, comprising 101 products. 

 Eurovent CERTITA certification  3.8.7

Eurovent Certification certifies the performance ratings of air-conditioning and 
refrigeration products according to European and international standards.  

The objective is to build up customer confidence by levelling the competitive playing field 
for all manufacturers and by increasing the integrity and accuracy of the industrial 
performance ratings. 

The Certification Mark guarantees that the products have been submitted to independent 
checking and that they have been accurately rated. This mark guarantees specifiers, 
installers and end users that products marketed by a participant have been accurately 
rated. 

Eurovent Certification certifies: 

1. European HP (Euro-HP) 

2. Liquid Chilling Packages and Heat Pumps (LCP-HP) 

                                           

134 http://www.heatpumpkeymark.com/ 
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(plus some 22 other 'programmes' such as Comfort Air Conditioners, Air Handling Units, 
etc.) 

Eurovent CERTITA adds various other appliance / equipment categories, including solid 
fuel fired, gas-fired, solar driven and thermostatic radiator valves. 

The Euro-HP programme135 applies to : 

- Electrically driven heat pumps for space heating, including appliances with a 
cooling function, 

- Electrically driven heat pumps used for heating swimming pool water for seasonal 
and/or year round use, installed outdoors or inside a building, 

- Electrically driven heat pumps covering both the above uses, 

- Dual-mode heat pumps, i.e. designed for space heating and domestic hot water 
production, 

- Gas absorption heat pumps, including appliances with a cooling function, 

- Engine-driven gas heat pumps, including appliances with a cooling function. 

Standards for performance testing: 

Heat pumps with electrically driven compressors for : 

- Space heating & cooling : EN 14511-1 to 4 ; EN 14825 

- Domestic hot water units : EN 16147 

Direct exchange ground coupled heat pumps : EN 15879-1 

Gas-fired heat pump : EN 12309-1 to 5 

Standards for acoustic performance: 

- EN 12102 + EN ISO 9614-1 measurements by points 

The main information presented: 

- Capacity Ph [kW] 

- Electrical Power input Pe [kW] 

- Coefficient of performance COP 

- Sound power level Lw [dB(A)] 

- Minimum continuous operation Load Ratio LRcontmin [%] 

- COP at LRcontmin 

- Performance correction coefficient at LRcontmin CcpLRcontmin 

- Seasonal Coefficient of Performance SCOP 

- Seasonal efficiency ηs 

+ specific data for specific types of heat pumps 

                                           

135 http://www.eurovent-
certification.com/en/Certification_Programmes/Programme_Descriptions.php?lg=en&rub=03&srub=01&select
_prog=Euro-HP 
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When a manufacturer participates in a certification programme, he has to present its list 
of models or model ranges together with their performance data. The files are evaluated 
by Eurovent Certification and a predefined number of units are selected for testing by 
independent laboratories. 

If results comply with the relevant standards, models or ranges are listed in the Eurovent 
Certification online Directory. Models are subject to regular random testing to verify 
compliance with catalogue data. 

 Energy Star (USA, Canada) 3.8.8

The US Energy Star recognises several categories of water heaters: 

- Commercial gas fired water heaters 

- Storage water heaters: electric, gas 

- Instantaneous water heaters: gas 

- Solar water heaters 

- High capacity water heaters: gas 

The parameters for which ENERGY STAR has defined minimum performance criteria are: 
the energy factor, first hour rating, flow rate (gallons per minute over a temperature 
rise), standby loss, uniform energy factor, solar energy factor. 

3.9 Market surveillance 

This section deals with market surveillance in general and is not limited to water heaters 
only. 

During the impact assessment phase of the revision of the Ecodesign and energy 
labelling directives (period 2010-2015), the information collected on level of compliance 
suggested the following: 

� Around 0.6% of the market is surveyed; 

� 10-25% of products estimated to be non-compliant with Ecodesign requirements 

� 20% energy labels missing in shops; 

� 10% less energy savings than envisaged; 

� Weak enforcement by Member States; 

� Cooperation between market surveillance authorities is limited 

The Commission concluded that a shift in focus from adding more regulations to 
improving, implementing and enforcing existing ones is needed. This requires the 
following: 

� More priority and resources at national level; 

� More sharing of 'scarce' resources (e.g. centres of excellence); 

� More collaboration on surveillance and enforcement (e.g. joint surveillance actions; 
'concerted action model'); 
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� Enforcement actions based on the energy labelling database (e.g. screening of 
technical documentation). 

The cooperation at EU level consists of: 

� AdCo - Administrative Cooperation Groups, to develop: 

o Harmonised approaches (e.g. FAQ + Guidance documents); 

o Exchange of information and best practices; 

o Coordinate common actions; 

� Formal exchange of information via ICSMS/RAPEX; 

� Joint surveillance actions. 

The EU has a long list of projects that aim to improve market surveillance and to inform 
the general public. The list below is non exhaustive: 

� Atlete (refrigeration), Atlete II (washing machines), PremiumLight (demonstration, 
dissemination, CFL/LED testing), Ecopliant (best practices guidelines), Come On 
Labels, euro topten.eu (consumer information), Marketwatch (civil society in market 
surveillance), LabelPack A+ (solar devices), MSTYR15 (car tyres), INTAS (large fans, 
transformers). 

� BOILEFF - in this project 77 audits showed different short-comings of boiler 
installations in the form of many defaults were detected in most of the new and old 
heating systems. The project resulted in a proposal for a high quality declaration 
(DHUI) and a guaranteed performance quality (GPU). 

� ECOPLIANT (best practices guidelines) The Ecopliant project was intended to identify 
best practices in monitoring, verification and enforcement of the Ecodesign Directive 
among Member States and other EEA countries. Space and water heaters were not 
part of the Ecopliant project, although EHI was a member of the Advisory Board of 
the EEPLIANT 2014 project. The follow-up project EEPLIANT includes space heaters in 
Work Package 6. 

� EEPLIANT1 (LED lamps, heaters, imaging equipment) - joint monitoring, verification 
and enforcement activities of fifteen Market Surveillance Authorities (MSAs) and one 
national agency – see section below. 

� EEPLIANT2 (domestic refrigeration, professional refrigeration, network standby) – 
see section below EEPLIANT1. 

 Activities 3.9.1

EU countries must ensure effective surveillance of their markets. They are required to 
guarantee that: 

� products placed on the market are monitored; 

� the marking and documentation requirements have been respected; 

� products have been designed and manufactured in accordance with EU harmonisation 
requirements; 
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� market surveillance authorities have the necessary powers, resources and knowledge 
to perform their functions; 

� procedures are put in place for following up complaints and monitoring accidents; 

� market surveillance programmes are established, implemented and periodically 
updated; 

� the functioning of surveillance activities is reviewed and assessed at least every four 
years. 

Member States have to submit, to the European Commission, their latest market 
surveillance programmes pursuant to Article 18(6) of Regulation (EC) 765/2008. The 
Commission compiled reviews and assessments of the functioning of market surveillance 
activities carried out for the 2010 to 2013 period per country and/or sector. 

The latest report for sector 23, Ecodesign and Energy Labelling, shows that although 
most countries engage in activities in this sector, boilers and heat pumps are not a 
priority. 

The latest report for sector 24, on efficiency requirements for hot-water boilers fired with 
liquid or gaseous fuels (the BED, 92/42/EEC) shows more activities in boiler surveillance: 

� In Belgium, 13 products were tested between 2010 and 2013, and 1 was found non-
compliant for documentation; The staff available to MSA is 0.2 FTE, and 0.05 FTE for 
inspectors; 

� In Czech Republic 10 boilers were tested in 2010 of which 4 were non-compliant (no 
cause given); 

� Ireland performed 27 to 38 physical checks on boilers in 2012 and 2013 and found all 
non-compliant. As the matters were resolved by corrective actions from the 
manufacturers, it appears these were mainly errors in documentation; 

� Greece performed 16 checks on boilers between 2011 and 2013 of which 6 were 
found non-compliant and 1 model was removed from the market; 

� In Hungary 27 inspections took place between 2011 and 2013, resulting in 12 non-
compliant for documentation; 

� Romania inspected 15 boilers between 2010 and 2013, with 11 physical checks. No 
non-compliant products reported. 

� None of the other EU Member States reported activities under the programmes for 
92/42/EEC (which is since 2009 and official Ecodesign implementing measure). 
Especially the lack of reporting from major markets (Germany, France, UK, Italy, 
Netherlands etc.) is striking. 

There is no reporting yet for the years 2014 to 2017. A superficial check of the 
surveillance programmes (2014, 2015, 2016, 2017) of the Members States gives an 
indication of the importance attached to regulation 813/2013, but the check has limited 
relevance as many Member States provide very limited detail of the programme (for 
instance no specific reference to a surveillance action on 813/2013 in the programme). 
Most Member States provide only general statements in 50 to 100-page documents, and 
some do not have updated their programmes. Others mention participation to projects 
such as EEPliant as (part of) their market surveillance activities. Germany (UBA/BAM) 
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mentioned they did not perform any tests of space heating or water heating products in 
2016 and that only documentation and correct labelling of products has been checked. 

Another study, about market surveillance of heat pumps in Nordic countries136, 
mentioned that between 2009 and 2015 some 139 air to air heat pumps were checked in 
Scandinavia: 129 in Denmark, 10 in Sweden. The 2013 results of the Danish MSA 
showed that all heat pumps met the applicable requirements. The Swedish results for 
2014 showed that 1 of the 4 tested products did not meet the noise levels required, 
others had minor gaps in technical documentation. In Norway a field test of 15 air/liquid-
to-water heat pumps was conducted which study showed a large range in performances, 
with COPs ranging from a meagre 1.5 to a respectable 4.00. 

Based on the previous reporting period 2010-2013, it is expected that MSA of 
Ecodesign/labelling has limited priority. 

More information: http://ec.europa.eu/growth/single-market/goods/building-blocks/market-
surveillance/organisation_en 

One Member State, The Netherlands, commented to the study authors that, besides 
the costs and time it takes to test products, the technical complexity of products, 
especially hybrid products, makes market surveillance more difficult. In the EEPLIANT 
project it was observed that in some cases the manufacturer needed to install the 
product and set the software in order to enable testing of the product. Such practices 
make wholly independent market surveillance (or testing by consumer organisations) 
impossible. Also, several products have an ECO mode that is used for assessing 
compliance whereas in practice this mode is not used. 

Eurovent states that "market surveillance constitutes a key tool to verify the coherence 
from what is declared by manufacturers and what is sold. Market surveillance is 

necessary to guarantee a level-playing field and Eurovent support a stronger and more 
visible market surveillance and inspection. 

Conformity assessment is within the responsibility of the National Market Surveillance 

Authorities. Limited financial resources of the Member States and the limited availability 
of accredited laboratories represent challenges that should be tackled. 

If this is not the case and unless other methods of conformity assessment are being 

found, it will make little sense to revise and further tighten Ecodesign requirements. 

Voluntary and mandatory third-party certification and verification does not replace 
market surveillance. However, Eurovent and its members hold that proven certified and 

verified product information can provide a support to market surveillance activities – in 
particular where this information can be publicly accessed and results from accredited 

testing processes." 

 EEPLIANT 1 3.9.2

Although EEPLIANT did not specifically address water heaters, its results regarding space 
(and combination) heaters are relevant enough to be displayed in this report. 

                                           

136 https://www.norden.org/en/publication/strategic-nordic-products-heat-pumps 
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The EEPLIANT 1 project137 was a trans-EU market surveillance project which ran from 
2017 untill 2017, targeting specific products funded by the EU’s Horizon2020 
programme. Its objective was to support delivery of the intended economic and 
environment benefits of the Energy Labelling and Ecodesign Directives by increasing the 
rates of compliance with them. This was to be achieved through coordinating the 
monitoring, verification and enforcement activities of 12 MSAs across the Single Market.  

The project was managed by EASME on behalf of the European Commission, with 
oversight by DG Energy. Advisory Board Members and key stakeholders included: ANEC, 
ECOS, EHI, EHPA, EPEE, EuroVAprint, LightingEurope. EEPLIANT was preceded by the 
ECOPLIANT project (Guidelines for MS). 

EEPLIANT looked at LED lights (WP4), imaging equipment (WP5) and space heaters 
(WP6). The heaters covered were gas boilers, combination heat pumps, electric heaters 
and large gas boilers (> 70 kW). The testing included a round-robin exercise ensuring 
that all results would be evaluated by the authorities in a consistent way. As for LEDs, a 
“risk-based” approach has been followed with the goal to try to identify products with a 
higher likelihood of being noncompliant. The compliance verification for heaters <70 kW 
included document inspections and laboratory testing. Regarding the bigger gas boilers 
(70–400 kW), the tests took place „in-situ“ on installed boilers for practical reasons. Also, 
the package label (fiche) and installer response have been assessed. 

Inspections and tests: 

� Electric heaters for space heating < 70 kW: Tech. doc. 

� (Small) Gas boilers < 70 kW: Tech. doc. + lab test 

� Big gas boilers up to 400 kW: Tech. doc. + in-situ test 

� Heat pumps < 70 kW: Tech. doc. + lab test 

Plus: 

� Survey on installers’ knowledge about packages and package regulation 

� Round Robin exercise on document inspection 

MSA of six countries (BE, BG, DK, NL, SE and UK) were involved. 

Typical flaws found in technical documentation were: 

� Suppliers did not inform about performance (e.g. SCOP and annual energy 
consumption) for warm and cold climate zone. Possible explanation is this is not 
required in Ecodesign but in the energy labelling regulation; 

� CE-declaration missing info about Reference to regulation (EU) nr. 813/2013, 
Reference to standards; 

� An Energy label for a combi heater was missing. 

                                           

137 http://eepliant.eu/index.php/knowledge-base/category/deliverables 
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The results of the inspections and tests were138: 

Electrical heaters 

� 10 technical dossiers checked 

- 6 compliant (2 required clarification: informal request for clarification or 
more information) 

- 4 compliant after legal correction (formal request by MSA to correct 
information) 

- Product category virtually non-existent in many WP6-countries 

Gas boilers 0 - 70 kW 

� 19 technical dossiers checked, total 100% compliant (after legal correction) 

- 5 compliant (2 required clarification: informal request for clarification or 
more information); 

- 14 compliant after legal correction; 

� 10 gas boilers tested at accredited laboratory: 

- 10 compliant with Ecodesign minimum requirements (100%); 

- some non-compliant on declared values: 

� energy efficiency: 9 compliant, 1 non-compliant (NCV, GCV 
confusion?) 

� sound power: 2 non-compliant (outside permitted tolerance) 

� NOx: all compliant with limit value, 4 non-compliant (outside 
permitted range); 

� Tolerance on energy efficiency is pretty high 

Heat pumps 0 - 70 kW 

� 18 technical dossiers checked, total 78% compliant (after legal correction) 

- 4 compliant (after clarification: informal request for clarification or more 
information); 

- 11 compliant after legal correction; 

- 4 non-compliant (22%) 

� 7 heat pumps tested at accredited laboratory: 

- 7 compliant with Ecodesign minimum requirements (100%); 

- some non-compliant on declared values: 

                                           

138 Presentation: Energy Efficiency Compliant Products 2014 (EEPLIANT 2014) FINAL CONFERENCE 20 June 
2017 Brussels 
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� energy efficiency: 5 compliant, 2 (28%) non-compliant (outside 
permitted range, for other climate/temperature regime, Energy 
Class still correct) 

� water heating efficiency: 2 non-compliant (outside permitted range) 

� sound power: 2 non-compliant (outside permitted range); 

Large gas boilers 70 – 400 kW 

� In-situ testing of 4 boilers 

- Test method from 10-year-old EC-funded project and BS845-1:1987 

- full-load and part load, indirect method (flue gas loss, casing loss); 

- 4 compliant (100%) 

- conditions for testing include accessibility, approval by owner, other 
practical considerations, etc. 

Looking at the test results of gas boiler and heat pumps only, it shows that both groups 
show similar high compliance with main Ecodesign requirements (100%), but for 
declared values the compliance of self-declared products (heat pumps) is slightly less. 
Note however that declaration of values outside permitted range occurred in both groups, 
self-declared and assessed by Notified Body.  

As regards the other groups: about 45% of packaging of LED lamps was non-complaint, 
about 60% of screened products (n=110) were non-compliant for various parameters, 
and 20% of tested products were non-compliant with the stated/allowed energy 
efficiency index, plus higher/lower non-compliance for other parameters. About 11% of 
imaging equipment (n=37) was found (potentially) non-compliant. 

EEPLIANT1 received a follow-up as EEPLIANT2, running from September 2017 until early 
2020. 

 LabelPack A+ 3.9.3

The LabelPack A+ project is not a project that aimed to improve market surveillance, but 
as it aimed to inform stakeholders about the possibilities and consequences of the space 
and water heating regulations, it is interesting enough to mention under this heading. 

Solar Heat Europe executed the Label Pack A+ project, financed under the Horizon 2020 
Programme, aimed to support the implementation of the energy labelling of heating 
appliances and boosting its impact on solar thermal products by using the “package 
label”. 

The Labelpack A+ project consortium carried out an analysis of experiences, across the 
countries covered by this project (Austria, France, Germany, Italy, Portugal, United 
Kingdom), that could highlight strong and weak points of package label implementation. 
Based on difficulties encountered during each national implementation, proposals for the 
improvements of the package label from the point of view of different stakeholders, such 
as consumers, installers & dealers, manufacturers (& distributors) and public authorities 
(market surveillance and energy agencies) are pointed out. 



 

Ecodesign Review Water heaters, Task 1, Final | July 2019 | VHK for EC 134 

LabelPack A+ conducted a survey about the reputation and use of the (package)label. 
This survey in 10 countries and 24 respondents, with interviews in October 2017 and 
Jan/Feb 2018, (report D4.6) showed that potential user groups are not familiar with the 
label or do not recognize its benefits. Moreover, enforcement was considered insufficient.  

 
Figure 13. LabelPackA+: opinion on the energy label for space and water heating systems 

 

 
Figure 14. LabelPackA+: the most important issues with regards to the labelling of heating systems 

 

To improve the implementation of the “package label” the stakeholders suggest that it 
would be best to intensify marketing efforts in order to increase the awareness of the 
“package label” among potential user groups. In addition, enforcement needs to be 
improved and stakeholders suggested that rethinking the overall labelling concept would 
be beneficial. This would include overhauling the efficiency categories, the design of the 
label and its calculation methods. If the label is more accepted by consumers/consumer 
associations, public authorities, like market surveillance, and suppliers/dealers, then the 
chances that it will be accepted by the market will increase. 

The LabelpackA+ consortium concluded the following recommendations: 

� Include expected energy consumption: LabelPackA+ thinks this improves the ability 
of consumers to assess different options (makes visible differences of solutions in 
same efficiency class). Care should be taken not to make the label more complex and 
add administrative burden. 
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� Review scale of energy efficiency classes system: LabelPackA+ concluded that the 
smaller energy efficiency class intervals for lower efficiencies and larger intervals for 
higher efficiencies are counterproductive for high efficiency systems including solar. 

� Include different energy classes according to the system location: LabelPackA+ 
concluded that showing the performance of the product in more than just the 
average climate is beneficial for consumers (similar to the label for air-conditioners). 
The calculation of systems (package label) should also allow for a calculation based 
on location. 

� Introducing labelling for existing boilers: LabelPack A+ states that the labelling of 
existing boilers could help incentivize consumers to replace or upgrade their heating 
systems (similar to the example in Germany). 

� Indicative labelling for new solar thermal systems: LabelPack A+ promotes the 
possibility to issue labels for the upgrading of existing heating systems with solar 
devices. 

� Connecting Energy Labelling to Energy Performance of Buildings: A better synergy 
between the two measures (EPBD and labelling) should be achieved.  

The group also mentioned the relevance of support mechanisms (where a label score is 
linked to subsidies etc.) but notes that this could create a more uneven playing field as 
larger 'system' suppliers have more resources available due to the range of solutions 
offered and larger installer networks, whereas solar specialists do not have these 
advantages. 

Not recommended was the inclusion of economic benefit on the label as this is probably 
too complex to do right (prices are volatile) 

Other reports available at the Labelpack A+ website, under “Resources: www.label-pack-
a-plus.eu/home/resources, are: 

� Recommendation regarding the implementation of the “package label” & Executive 
Summary 

� Package Label implementation assessment report  

� Analysis of the implementation of the “package label” in several European countries  

� “Common understanding of the heating energy labelling concept, key elements” & 
FAQS 

� Sensitivity analysis on the application of the “package label” 

� Implementing the package label for Space and Water Heaters- Short version  
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3.10 Product/fiche Label generators 

Several tools (online, offline) aim to streamline the calculation of the product and 
package label information, often including the design of the label itself. Examples are: 

Online-label generators 

� http://www.label-pack-a-plus.eu/home/calculate-the-label/ shows the calculations, 
product labels and package fiche 

� http://www.heizungslabel.de/VerbundAnlagen – calculates the package fiche (on the 
basis of manufacturer information) 

� https://ec.europa.eu/energy/eepf-labels/ - creates labels, but does not show the 
underlying calculations or package fiche 

Offline label calculators 

� LabelTool_AllHeaters_unprotected.xlsm – This tool is no longer available as 
download. It was developed by Fraunhofer ISI. 

According feedback from several stakeholders the use of these tools, or the use of the 
package label as a whole, by installers (non-manufacturers) is very limited. 

Furthermore, not all label tools give the same results, even if the main input parameters 
are the same. Differences may be caused by the calculation of factor 'II' that corrects the 
package seasonal efficiency for the presence of a supplementary heater. Table 5 and 6 of 
811/2013 give values for factor 'II' for certain Prated/(Prated+Psupplementary) ratios, 
but for other ratio's, the table values need to be interpolated. Here small differences 
occur (sometimes interpolation is not applied, and the nearest value is selected). 
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4 TEST STANDARDS 

This Chapter present test standards relevant for performance assessment of water 
heaters and hot water storage tanks. The first section deals with the harmonisation of 
standards, followed by sections describing standards by product group and/or parameter. 

4.1 Harmonisation of standards 
There are no references of harmonised standards which have been published in the 
Official Journal of the European Union for139: 

� Hot water boilers (Directive 92/42/EEC) 

� Water heaters and hot water storage tanks (Regulation (EU) No 814/2013, 
Delegated Regulation (EU) No 812/2013); 

� Space heaters (Regulation (EU) No 813/2013, Regulation (EU) No 811/2013); 

� Local space heaters (Regulation (EU) 2015/1185, Regulation (EU) 2015/1186, 
Regulation (EU) 2015/1188); 

� Solid fuel boilers (Regulation (EU) 2015/1189, Regulation (EU) 2015/1187); 

and air heating products, cooling products, high temperature process chillers and fan coil 
units (Regulation (EU) No 2016/2281). 

For water and space heaters there have now mandates been issued with the request for 
harmonization, respectively M/534 and M/534. For more information on this mandate 
and the standards to be harmonized. 

The only standards currently harmonised for Ecodesign/labelling of heating (and cooling) 
appliances are those referenced in European Commission Communication 2014/C 110/01 
of 11 April 2014 in the framework of the implementation of Commission Regulation (EU) 
n° 206/2012 with regard to Ecodesign requirements for air conditioners and comfort fans 
and of Commission Delegated Regulation (EU) n° 626/2011 with regard to energy 
labelling of air conditioners: 

1) EN 12102:2013 - Air conditioners, liquid chilling packages, heat pumps and 
dehumidifiers with electrically driven compressors for space heating and cooling - 
Measurement of airborne noise - Determination of the sound power level; 

2) EN 12900:2013 - Refrigerant compressors - Rating conditions, tolerances and 
presentation of manufacturer's performance data; 

3) EN 14511-2:2013 - Air conditioners, liquid chilling packages and heat pumps with 
electrically driven compressors for space heating and cooling - Part 2: Test 
conditions; 

                                           

139 https://ec.europa.eu/growth/single-market/european-standards/harmonised-standards/ecodesign_en 



 

Ecodesign Review Water heaters, Task 1, Final | July 2019 | VHK for EC 138 

4) EN 14511-3:2013 - Air conditioners, liquid chilling packages and heat pumps with 
electrically driven compressors for space heating and cooling - Part 3: Test methods; 

5) EN 14825:2013 - Air conditioners, liquid chilling packages and heat pumps, with 
electrically driven compressors, for space heating and cooling - Testing and rating at 
part load conditions and calculation of seasonal performance; 

6) EN 15218:2013 - Air conditioners and liquid chilling packages with evaporative cooled 
condenser and with electrically driven compressors for space cooling - Terms, 
definitions, test conditions, test methods and requirements. 

As far as comfort fans are concerned, which are covered by Ecodesign Regulation n° 
206/2012 only, Commission Communication 2012/C 172/01 on transitional methods of 
measurement still applies. Compliance with the standards listed in Communication 
2014/C 110/01 provides a presumption of conformity of air-conditioners with both 
Regulation n° 206/2012 and Regulation n° 626/2011. 

Nevertheless, the European Commission is planning to proceed with the publication of 
harmonised standards for water heaters, hot water storage tanks and solar thermal by 
end 2018. 

4.2 Gas water heaters 

 EN 13203-2:2015 4.2.1

Gas-fired domestic appliances producing hot water – Part 2: Assessment of energy 
consumption 

CEN TC109/WG4 

Scope 

This standard applies to gas-fired appliances producing domestic hot water, both 
instantaneous and storage types. The scope is limited to appliances with a heat input not 
exceeding 400 kW and with a hot water storage tank capacity of maximum 2000L. 

Load profiles 

A load profile is a tapping pattern over a 24h period in which each draw-off is specified in 
terms of starting time and energy content.  The water tap patterns are equal to those 
defined in CR No 814/2013 to ensure the same measurement conditions. Standard prEN 
13203-2:2015 does not include the load profiles 3XS and XXS.  

During the testing of the water heating efficiency, either the maximum load profile or one 
load profile below maximum shall be used. For instantaneous appliances this means the 
appliance will be set to the nominal heat input, according to the data plate. If the 
appliance has an adjustable temperature mode, the temperature will not be set higher 
than 65 °C.  

Storage water appliances will also be set to the nominal heat input. When several modes 
are available, the mode that delivers most hot water in 24 hours will be selected. 

Testing can be done according to ‘basin’ or ‘continuous flow’ draw-off. In the basin 
method an average temperature of the tub is reached, meaning that from the beginning 
of the draw-off all supplied energy is considered useful. In the continuous flow test only 
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water from a minimum temperature is considered useful. For large draw-offs, such as 
showering and cleaning, energy is considered to be useful from a 30K temperature 
increase onwards. For small draw-off, energy is considered useful after a 15K 
temperature rise. 

General test conditions 

The appliance is installed in a test room that is well-ventilated, draft free (air speed 
below 0, 5 m/s) and that can protect the product from solar radiation and radiation from 
other heat generators. The appliance is installed according to the instructions of the 
manufacturer.  

Combination gas boilers shall only be tested in summer mode, meaning that only the hot 
water function will be evaluated. The test will be conducted using the settings of the 
appliance as defined in the technical instruction. 

Water heating energy efficiency 

The water heating efficiency calculation is based on GCV and includes primary energy for 
electricity. The efficiency is calculated as the ratio between energy input (Qfuel, Eelececo and 
corrections) and the heat demand Qref (see Equation 1).  

 

234 = 56�*75* �) + 	�� ∗ ��)�8�8&9 ∗ (1 − ��$ ∗ ;<=>?) +	58&6 ∗ 100	 Equation 1. 
Water heating 
efficiency  

ηwh = water heating efficiency in %  CC = conversion coefficient of 2,5 

Qfuel = daily fuel energy consumption over the load 
profile in kWh 

 Eelececo = electricity consumption over the load 
profile in kWh  

Qcor = ambient correction term (only for load 
profiles XS to XL) in kWh (see Equation 3)  

 smart = smart control coefficient, which is 0 
without smart control and 1 with 

Qref = energy delivered by load profile in kWh  SCF = smart control factor  

 

The smart control factor (SCF) is calculated according to Regulation CR No. 814/2013 
The parameter ‘smart’ is set to ‘1’ if  the result from Equation 2 ≥ 0,07.  

��$ = 1 −	5* �),3��',1A6� + �� ∗ 5�)�8,3��',B1A6�5* �),3��' + �� ∗ 5�)�8,3��' 	 Equation 2. Smart 
Control Factor 

Qfuel,week,smart = fuel energy consumption in smart 
mode in kWh 

 Qfuel,week = fuel energy consumption without smart 
mode in kWh 

Qelec,week,smart = electric energy consumption in smart 
mode in kWh 

 Qelecl,week = electric energy consumption without 
smart mode in kWh 

 

The term Qcor is the ambient correction term which is 0 for load profiles XXL to 4XL and 
can be calculated for load profiles XS to XL. The used parameters are already described 
for Equation 1. 

58&6 =	−0,23 ∗ (5* �) ∗ (1 − ��$ ∗ ;<=>?) − 56�*)	 Equation 3. 
Ambient correction 
term 
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Energy consumption 

Daily gas consumption in summer mode  

The daily gas consumption in summer mode is the ratio between the gas consumption 
that corresponds to a predefined load profile and the recovered energy from the water: 

5%AB,B =	E% ∗ F ∗ G�E ∗ 56�*5HI 	 Equation 4. Daily 
gas consumption 
in summer mode 

Qgas,S = daily gas energy consumption in summer 
mode for NCV in kWh 

 Qref = energy delivered by load profile in kWh 

NCV = net calorific values (at 15 °C and 1013,25 
mbar) in kWh/m3  

 Vg = measured gas consumption in m3  

QH2O = energy recovered by the water (see 0)  K = correction factor (see Equation 5) 

F = JA + J%1013,25 ∗ 288,15M% + 273,15	 Equation 5. 
Correction factor 

Pa = atmospheric pressure in mbar  Tg = gas temperature  

Pg=gas pressure in mbar    

Daily gas consumption in winter mode 

The daily gas consumption in winter mode is equal to the gas consumption in summer 
mode for all water heaters and combination boilers which have a net input above 70 kW 
or a storage capacity above 500L.  

For other combination boilers the gas consumption in winter mode is converted from 
summer (Qgas,s) to winter mode (Qgas,w) with the help of the useful efficiency of the space 
heating function at 70 °C (ηCH-nom) and the energy delivered of the load profile used in 
the tests (Qref).  

5%AB,3 =	 5%AB,O
1 + 0,5 ∗ �2PQR&1 ∗ 5%AB,O56�* + − 1	 Equation 6. Daily 

gas consumption 
in winter  mode 

Qgas,S = daily gas energy consumption in summer 
mode in kWh and for NCV 

 ηCH-nom = useful efficiency ate nominal input rate 
and average temperature of 70 °C for space 
heating in % 

Qgas,W = daily gas energy consumption in winter 
mode in kWh and for NCV 

 Qref = energy delivered by load profile in kWh 

Weighted daily gas consumption  

The daily gas consumption in summer and winter mode can be weighted by the number 
of days in each mode (respectively Ds and Dw) so an average gas consumption can be 
obtained. 

5%AB,� = 5%AB,3 ∗ 	 S3S3 +SO ∗ 5%AB,O ∗ 	 SOS3 ∗ SO		 Equation 7.  
Weighted daily gas 
consumption in 

Qgas,p = weighted daily gas energy consumption in 
kWh and for NCV 

 DW = number of days in winter mode [200] 

Qgas,S = daily gas energy consumption in summer 
mode for NCV in kWh 

 DS = number of days in summer mode [165] 
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Qgas,W = daily gas energy consumption in winter 
mode for NCV in kWh 

  

Annual Fuel Consumption 

The annual fuel consumption is the total fuel consumption of the appliance. This energy 
consumption will depend on the amount of days the product works in summer (DS) and 
winter (Dw) mode. The same corrections for smart controls and ambient temperature 
apply as for the calculation of the water heating efficiency. Furthermore it is assumed 
that the net load of an appliance is 60% of the tapping pattern. 

T$� = 0,6 ∗ (SV + SO) ∗ W5* �) ∗ (1 − ��$ ∗ ;<=>?) + 58&6X ∗ 3,61000	 Equation 8. Annual 
fuel Consumption 

0,6 = factor correcting for annual net load  smart = smart control coefficient, which is 0 
without smart control and 1 with 

DW = number of days in winter mode [200]  Qfuel = daily fuel energy consumption over the load 
profile in kWh 

DS = number of days in summer mode [165]  Qcor = ambient correction term (only for load 
profiles XS to XL) in kWh 

SCF = smart control factor (see Equation 2)   

Daily electricity consumption 

The electricity consumption of all auxiliaries is measured during the same time period as 
the gas measurements. This measured electricity will be corrected by the efficiency of the 
heat transfer to the water.  

YZ[Z\Z\] = YZ[Z\^Z_ ∗ 	 `aZb`cde	 Equation 9. Daily 
electricity 
consumption 

Eelececo = electricity consumption over the load 
profile in kWh 

 Qref = energy delivered by load profile in kWh 

Eelecmes = measured electricity consumption in kWh  QH2O = energy recovered by the water in kWh 

Annual Electricity Consumption 

The input Eelececo can then be used to calculate the total annual electricity consumption: 

0�� = 0,6 ∗ (S3 + SO) ∗ [��)�8�8& ∗ (1 − ��$ ∗ ;<=>?) + ��)�8�8&5g=;, J	 ∗ 58&6�� 	 Equation 10. 
Annual Electricity 
Consumption 

0,6 = factor correcting for annual net load   smart = smart control coefficient, which is 0 
without smart control and 1 with. (See Equation 2) 

DW = number of days in winter mode [200]  Eelececo = corrected electricity consumption in kWh 

DS = number of days in summer mode [165]  Qgas,p = weighted daily gas energy consumption for 
NCV in kWh 

SCF = smart control factor  Qcor = ambient correction term (only for load 
profiles XS to XL) in kWh 

CC = conversion coefficient of 2,5   
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Standby energy consumption  

The standby energy consumption will be calculated over a 24h period with two 
exceptions: 

Appliances without a control cycle may be tested for a 1h period. 

Appliances with repeated control cycles may be measured during multiple control cycles 
as soon as the appliance operates in a regular manner. 

The measured gas consumption in standby mode is corrected for the time of the test and 
the correction factor K (see Equation 5). The measured electricity consumption in 
standby mode is corrected for the time duration of the test. 

Heat recovery 

The total useful heat recovered is the sum of the heat recovered per draw-off. The 
energy content retrieved from one draw of equals the total volume of water, which is the 
product of the time and flow rate, the temperature rise during the tapping and the 
specific heat of water. 

5Hh = i3jk S# ∗ ∆M#(?)m?	�n
o

R
#-.

	 Equation 11. Heat 
recovery 

QH2O = energy recovered by the water in load 
profile in kWh 

 Cw = specific heat capacity of water (1,163*103 
kWh/l*K) 

n = number of draw-offs  ti = tapping time in minutes 

Di = water rate delivered at the tap in l/min  ∆Ti(t) = instantaneous temperature rise during the 
tapping in K 

 

 EN 26:2015 4.2.2

Gas-fired instantaneous water heaters for the production of domestic hot water 

CEN TC48/WG1 

Scope 

In this standard the specifications and test methods are described concerning safety, 
energy use, fitness for purpose plus classification and marketing of gas-fired 
instantaneous water heater producing domestic hot water with a capacity not exceeding 
70 kW. 

The specific water heater types included in this standard are: AAS, B11, B11BS, B12, 
B12BS, B13, B13BS, B14, B22, B23, B32, B33, B44, B52, B53, C11, C12, C13, C13, C21, 
C22, C23, C32, C33, C42, C43, C52, C53, C62, C63, C72, C73, C82, C83. Furthermore 
the scope includes water heater with atmospheric burners that are optionally assisted by 
a fan. For more detailed info and more specific types of appliances that are included in 
the scope see the full standard. 

Load profiles 

The used load profiles correspond to those defined in CR 814/2013 and CDR 812/2013. 
Each load profile represents a tapping pattern which provides information on the quantity 
of water draw-offs in 24h and the heat load per individual draw-off. 
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General test conditions 

The appliances is installed in a test room with an ambient temperature of 20 °C that is 
well-ventilated, draft  free (air speed below 0,5 m/s) and that can protect the product 
from solar radiation. In general the appliance is installed according to the instructions of 
the manufacturer, for some types however specific installation requirements are 
mentioned in the standard. The appliances is connected to a controlled water supply.  

Water heating efficiency 

The calculations for the water heating efficiency are equal to those EN 13203-2:2015 
(see paragraph 0) 

Nitrogen oxides 

The nitrogen emission measurements are only tested for appliances with a nominal heat 
input exceeding 10,5 kW. The tests are conducted when the appliance is in thermal 
equilibrium and under the same conditions as the ‘general test conditions’. If the actual 
test conditions diverge from the reference conditions the NOx measurements need to be 
corrected. 

Gpq,o = Gpq,1	 +	0,02Gpq − 	0,34	1 − 0,02	(ℎ1) ∗ (ℎ1 − 10) + 0,85 ∗ (20 − M) Equation 12. 
Nitrogen oxides 
measured 

NOx,m = NOx measured at hm and Tm in mg/kWh 
(within the range of 50-300 mg/kWh) 

 Tm= temperature during test in °C (within the 
range of 15-25 °C 

Hm = humidity during test in g/kg (within the range 
of 5-15 g/kg 

 NOx,0 = corrected NOx value in mg/kWh  

 

Also the measured NOx concentration should be weighted over the different load profiles. 
These load profiles are relative to the nominal heat input Qn.  

For instantaneous water heaters with fixed output the weighted NOx emission matches 
the measured NOx emission. For instantaneous water heaters with adjustable output or 
automatic output variation the weighted emissions are to be recalculated. 

Gpq,�&Rt = 0,35	Gpq,1�B(uvnw) + 0,55	Gpq,1�B(o,x	uw)+ 0,10	Gpq,1�B(uw) Equation 13. 
Nitrogen oxides 
calculated 

NOx,pond = weighted NOx value in mg/kWh  NOx,mes = NOx measured at hm and Tm in 
mg/kWh (within the range of 50-300 mg/kWh) 

Qmin = minimum modulating heat 
input 

Q0,5n = half load nominal heat 
input 

Qn = nominal heat input 
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 EN 89:2015 4.2.3

Gas-fired instantaneous water heaters for the production of domestic hot water 

CEN TC48/WG1 

Scope 

In this standard the specifications and test methods are described concerning safety, 
energy use, fitness for purpose plus classification and marketing of gas-fired storage 
water heaters producing domestic hot water with a capacity not exceeding 150 kW. 

The specific water heater types included in this standard are: B11, B11BS, C11, C12, 
C13, C21, C22, C31, C32, C33, C42, C43, C51, C52, C53, C62, C63, C72, C73, C81, C82, 
and C83. Furthermore the scope includes water heater with atmospheric burners that are 
optionally assisted by a fan. For more detailed info and more specific types of appliances 
that are included in the scope see the full standard. 

General test conditions 

The appliance is installed in a test room with an ambient temperature of 20 °C (+7 or -3 
°C) that is well-ventilated, draft  free (air speed below 0,5 m/s) and that can protect the 
product from solar radiation. In general the appliance is installed according to the 
instructions of the manufacturer, for some types however specific installation 
requirements are mentioned in the standard.  

The appliance is connected to a controlled water supply. During testing, the appliance will 
be supplied with a reference gas of its category and that is capable of delivering the 
nominal heat output. 

Temperatures of the water will be tested just before the inlet (cold water temperature) 
and directly after the outlet hot water temperature). The inlet water temperature will be 
10±2 °C. Unless stated otherwise, all test are executed in steady state conditions whilst 
the appliance is also in a thermal equilibrium. 

Water heating efficiency 

The calculations for the water heating efficiency are equal to those of EN13203-2:2015 
(see paragraph 0). 

Nitrogen oxides 

The nitrogen emission measurements are equal to those of EN26 (see paragraph 0). 

 

 CEN/TR 1749 4.2.4

CEN/TR 1749 provides a general scheme for the classification of gas appliances according 
to combustion air supply and evacuation of combustion products. The scheme applies to 
gas appliances intended to be installed indoors or in a partially protected place external 
to a building. Gas appliances (can be boilers, but also baking ovens, gas cookers, 
furnaces, etc.) are categorised as per the categorisation table below. 
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Table 32. CEN/TR 1749 - Classification according to air supply and evacuation 

 

  

Flue gas 
system 

Supply 
air type of flue gas system placement of fan 

Airtight 
enclosure Remarks 

A 

A1 

no 

fr
o
m

 r
o
o
m

 (
o
p
e
n
 s

y
s
te

m
) 

open exhaust (flue gas emitted in 
surroundings) 

no fan   

A2 after heat exchanger   

A3 before burner   

B 

B11 

yes 

1 

 
with flue damper 

no fan   

B12 after heat exchanger  (not admissible in DE) 

B13 before burner   

B14 behind flow direction  (not admissible in DE) 

B21 
 

2 
without flue damper 

no fan  (not admissible in DE) 

B22 after heat exchanger   

B23 before burner   

B31 

3 
without flue damper, collective 
chimney 

no fan  (empty category) 

B32 after heat exchanger   

B33 before burner   

C 

C11 

fr
o
m

 o
u
ts

id
e
 (

ro
o
m

 s
e
a
le

d
) 

1 
Lateral (horizontal, through 
wall/roof) flue exhaust and air 
intake - in same pressure zone 

no fan   

C12 after heat exchanger x  

C13 before burner x  

C21 

2 
Combined single shaft air 
intake / flue exhaust 

no fan  (not admissible in DE) 

C22 after heat exchanger  (not admissible in DE) 

C23 before burner  (not admissible in DE) 

C31 

3 
Vertical (through roof) flue 
exhaust and air intake - in 
same pressure zone 

no fan  (not admissible in DE) 

C32 after heat exchanger x  

C33 before burner x  

C41 

4 
Dedicated separate shafts for 
flue exhaust and air intake 
(possibly collectively used) 

no fan  (not admissible in DE) 

C42 after heat exchanger x  

C43 before burner x  

C51 

5 
Flue exhaust and air intake in 
different pressure zones 

no fan  (not admissible in DE) 

C52 after heat exchanger x  

C53 before burner x  

C61 

6 

Gas-fired appliance to be 
connected with flue gas / air 
intake system tested and 
certified separately 

no fan  (not admissible in DE) 

C62 after heat exchanger x  

C63 before burner x  

C71 

7 
vertical flue exhaust and air-
intake - air intake from loft 
space 

no fan  

(not admissible in DE) C72 after heat exchanger x 

C73 before burner x 

C81 

8 

Flue exhaust connected to 
negative pressure chimney 
shaft, air intake from different 
pressure zone 

no fan  (empty category) 

C82 after heat exchanger x  

C83 before burner x  
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4.3 Storage tanks 

 prEN 15332:2016 4.3.1

Heating boilers — Energy assessment of hot water storage tanks  

CEN TC57/WG8 

Scope 

This standard covers water storage tanks for domestic hot water up to 2000L. Directly 
heated storage water heaters are not included in this standard. The provision of electric 
heating elements for auxiliary use is allowed. 

In case a domestic hot water storage tank is integrated into a liquid fuel combi-boiler 
marketed as a single unit, the heat losses are measured and calculated as in EN 303-6. 
Furthermore, this standard does not cover primary heating buffer tanks. 

General test requirements 

The appliances is installed in a test room with an ambient temperature between 15 °C and 
25 °C that is well-ventilated and draft  free (air speed below 0,25 m/s). The relative 
humidity shall be below 85%. The inlet cold water temperature will be between 8  °C and 
18 °C and will not vary more than ±1 K. 

Storage volume 

The storage volume shall be calculated by weighing the storage tank empty and 
completely filled with water. The difference in measurements represents the storage 
volume. In case a heat exchanger is present, this shall be empty. The cold water 
temperature shall be as described in the general test settings. 

Hot water volume 

The standard provides measurement and calculation methods to determine the quantity 
of hot water that can be tapped with the usable hot water temperature. For the 
measurements, the tank shall be filled with water not exceeding 65 °C. 

The measurement will consists of at least three tappings: 2 pre-tappings and one actual 
measurement. After these tapping, and within a timeframe of 10±1 minutes the tank 
should be emptied. This requires some experimenting with the right volume flow. A pre-
tapping will start after the reloading of the controller. The tapping ends when the 
reloading starts again. The actual measurement tapping starts after the last pre-tapping 
and will continue until the tank is empty. 

�y =jEV ∗ ∆?1 ∗ (MV − M8(M − 10°�)
�v{

1o
		 Equation 14. Hot 

water volume 

CU= hot water tapped during test   Δtm = time measurement in °C (=10±1min) 

Vw = tapping volume flow in L/s  Tw = water temperature in °C 

Tu = usable hot water temperature in °C  Tc = cold water temperature in °C 
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Figure 15. Measurement of consumption of electrical energy (prEN 15332) 

 

Standing heat loss 

The general principle of measuring standing heat losses is the inclusion of an external 
energy source to the storage tank. This (often electric) heater will keep the water 
temperature of the tank constant. The energy consumption of the device will thus equal 
the energy loss of the water. 

The test requires a ambient temperature (Tamb) of 20±5 °C which cannot fluctuate more 
than 1K throughout the test. 

The water temperature shall be measured at the point of the thermostat pocket, so as 
intended by the manufacturer. If this place is not specified in the documentation, the 
temperature sensor shall be placed in the upper third of the tank.  

The measurements of the temperature would look like the graph in Figure 16. The water 
tank temperature should be 65±5 °C. The energy consumption is measured in the period 
t1. The total energy consumption is the sum of the consumptions during the cycling time 
of the heater, which occurs between the turn-on (TA1) and turn-off (TE1) of the 
thermostat. 
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Figure 16. Measurement of consumption of electrical energy (prEN 15332) 

 

The measured energy consumption will be corrected for a 24h period as described in 
Equation 15 

E = 	E. ∗ 24t.  
Equation 15. 
Measured energy 
consumption 
during test 

E1 = energy measured in kWh  t1 = time span of test in hours 

 

The medium storage temperature Tsm is the average temperature of the average 
temperature of the thermostat turn-on (TE) and turn-off (TA) temperature. The eventual 
standing losses are calculated according to Equation 16. 

5} =	min	(45F; MqR)MB1 −	MA1� ∗ � Equation 16. Daily 
heat losses 

QB = heat losses in kWh/24h  Txn = nominal storage excess temperature in °C 

Tsm = medium storage temperature in °C  Tamb = ambient temperature °C 

E = energy consumption during test period in kWh   

To comply with the Commission regulation (EU) No 814/2013, the heat loss in kWh/24h 
should be converted to Watts. 
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 EN 12897:2016 4.3.2

Water supply — Specification for indirectly heated unvented (closed) storage water 
heaters 

CEN TC164/WG10 

Scope 

This standard covers indirectly heated, unvented (closed) storage water heaters that are 
suitable to connect to a water supply at a pressure between 0,05 MPa and 1,0 MPa. The 
maximum storage volume is 2000L while the safety and control devices should be able to 
prevent the stored water from reaching a temperature of 95 °C. 

Directly heated storage water heaters are not included in this standard. The provision of 
electric heating elements for auxiliary use is allowed. 

General test conditions 

The appliances will be constructed according to each specific setup per test. Installation 
will be according to the manufacturer instructions. The requirements are set out in Annex 
A and Annex B of the standard. 

Storage volume 

The method to determine the storage volume of a tank is equal to the methodology of 
prEN 15332:2016 (0). 

The tolerances of the actual storages volume with respect to the rated storage volume 
are related to the tank size (see Table 33). 

Table 33. Tolerance on storage volume 
Storage volume [L] Tolerance 

<100 -2% and +5% 

100 to 500 -5% and +5% 

500 to 2000 -5% and +10% 

Standing heat loss 

The standing heat losses can be measured according to the method described in this 
standard or otherwise the methods described in EN 60379:2004 or EN15332:2007 may 
be used. 

For the purpose of testing the standing heat losses a storage water heater is used  from 
which the primary heater is discarded. An immersion heater or electrical heating element 
is inserted at the lowest point possible with at least 85% of the water content above the 
heating element. The storage tank is fully filled with water and the water is heated up to 
65 °C ± 3 °C. The system should be stable for at least 24h before testing can start.  

After the stabilisation period the kWh shall be noted after the next thermal switch-off 
point. Again 24h of waiting is required before a second reading after switch-off point can 
be done. The measurements will continue until two successive standing losses are within 
3% range. 

For the actual testing the cycling time will be determined and the temperature of both 
the storage water and the thermostat will be monitored. 
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Figure 17. Measurement of consumption of electrical energy (prEN 12897:2015) 

The power consumption is the measured difference between two kWh readings during the 
test period. This test period is 72 hours at least for systems with a cycle time over one 
minute, due to waiting for a thermostat trip point. This situation requires correcting of 
the measured data for the additional time. For systems with cycle times under one 
minute no correction is required. 

51 = 72(72 + ?A)	
Equation 17140. 
Power 
consumption at 
meter reading 

Qm = power consumption meter reading in kWh  ta = additional test time in hours 

72 = minimum test period in hours   

 

Since the heat losses are displayed in kWh/24h, the value for Qm should be divided by 3. 
Another correction that has to be made is for the difference between the average 
differential of the mean storage water temperature and ambient. 

�t = 	�3 −	(�A. + �A. + �A.)3 	 Equation 18. 
Average 
temperature 
differential  

θd = overall average differential in °C  θax = measured ambient temperature at a given 
position 

θw = Target temperature of stored water for heat 
loss testing  in °C 

  

 

The final heat loss will be corrected for the measured average differential and the 
nominal differential temperature of 45 °C. This value should be corrected to Watts to 
comply with the Eco labelling. 

                                           

140 This equation is not copied from the standard but an translation of the text. 
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5;? = 5i ∗ 45	�m		 
Equation 19. 
Standing heat 
losses 

Qst = declared standing heat loss  θd = overall average differential in °C 

Qc = corrected 24 hour heat loss   

 

4.4 Electric water heaters 

 EN 50440:2015 4.4.1

Efficiency of domestic electrical storage water heaters and testing methods – Efficiency 

TC59x/WG4 

Scope 

The standard describes test methods to measure the performance of electric storage 
water heaters that produce domestic hot water. The standard does not apply to: 

7) Water heaters that use electricity as a secondary heating source. 

8) Instantaneous water heaters 

9) Water heaters that to not meet the output performance range of the load profiles as 
XXS to 4XL (load profiles as defined as in the regulation)  

Load profiles 

The used load profiles correspond to those defined in CR 814/2013 and CDR 812/2013. 
Each load profile represents a tapping pattern which provides information on the quantity 
of water draw-offs in 24h and the heat load per individual draw-off.  

General test conditions 

The ambient temperature will be 20 °C with a maximum average variation over the test 
period of ±1 K. The inlet cold water temperature will be 10 °C ±2  °C. 

Water heating efficiency 

The energy efficiency of storage water heaters is the ratio between the energy 
consumption of the appliance and the heat demand according to a specific load profile. 
The efficiency is influence by the presence of smart control in the product. 

2�)�834 = 56�*5�)�8	 ∗	 (1 − ��$ ∗ ;<=>?)	 Equation 20. water 
heating efficiency 
ESWH 

ηelecwh =  water heating efficiency in %  SCF = smart control factor 

Qref = energy delivered by load profile in kWh  smart = smart control coefficient, which is 0 
without smart control and 1 with. (See Equation 2) Qelec = daily electricity energy consumption over the 

load profile in kWh 
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Energy consumption 

Useful energy consumption 

The electric energy consumption will be determined in relation with the load profile used 
for efficiency calculations. During these tests, parameters relevant for other calculations 
may be retrieved as well.  

The installation is done according to the instructions as declared by the manufacturer. 
Large appliances, with load profiles 3XL and 4XL can be tested on site if that environment 
can provided the test conditions or correction factors are available.  

The product is left to stabilize in the test room until all components reach the ambient 
conditions ±5 K (at least for 24h). Before actual testing starts, the storage volume is 
calculated. 

The storage-facilities shall be filled with cold water until the applicable cold water 
pressure is reached. Then the product will be activated to reach the factory settings. 
Then the product will operate at least 12 hours at normal operating conditions. 

During the actual testing, draw-offs are made for the selected load profile. The tapping 
starts when the first switch-off point of the thermostat is reached after the stabilization 
period and the test period ends 24h later. The useful energy content of each hot water 
draw-off can be calculated by the average temperature difference between in- and outlet 
during the test period, the total volume and the specific heat of water. The total energy 
content of a load profile is the sum of all the individual draw-offs ∑5Hh[�].  

5Hh[�] = 	∆M[�] ∗ E[�] ∗ i3	 Equation 21. 
Energy content per 
draw-off ESWH 

QH2O [i] = energy content of one draw-off in kWh  V[i] = tapped useful water volume in L  

∆T [i] = average temperature difference between in 
and outlet 

 Cw = specific heat water = 1,163x10-3 kWh/(LxK) 

 

Daily electricity consumption 

The final daily electricity consumption is calculated as sum of the measured energy in the 
test period and the energy content based on the actual capacity of the water heater. This 
is multiplied by the efficiency of the heating process, which is the ratio between the 
energy delivered by the load profile and the energy content of all draw-offs. 

5�)�8 = �	56�*5Hh� ∗ �5��B��)�8 +	
1,163 ∗ iA8� ∗ (M�(?�) − Mx(?x))1000 �	 Equation 22. Daily 

electricity 
consumption 
ESWH 

Qref = energy delivered by load profile in kWh  Qtestelec=measured electricity consumption during 
the test period in kWh 

QH2O  = total energy content of all draw-offs in kWh  T3(t3) = temperature at the dome of the water 
heater at the start of the test in °C 

Cact = actual capacity of water heater in L  T5(t5) = temperature at the dome of the water 
heater at the end of the test in °C 
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Annual Electricity Consumption 

The annual electricity consumption is calculated from the electrical energy consumption 
related to the specific tapping pattern, ambient correction term and the effects of smart 
control. Furthermore it is assumed that the average net load of an appliance is 60% of 
the load profile used in testing. Therefore the amount of days a year (assumed 366 here) 
are multiplied with a factor 0,6. 

0�� = 0,6 ∗ 366 ∗ (	5�)�8 ∗ (1 − ;<=>?) + 58&6�� )	
Equation 23. 
Annual Electricity 
Consumption 
ESWH 

  CC = primary energy factor (2,5) 

Qelec = daily electric energy consumption over the 
load profile in kWh 

 smart = smart compliance rating, which is 0 
without smart control and 1 with 

Qcor = ambient correction term (Equation 3)  SCF = smart control factor (= 0) 

 

Storage volume 

The storage volume shall be calculated just before the start of the measurements for 
energy efficiency. First the storage tank will be weighted empty and then while 
completely filled with water. The difference in mass can be converted into volume with 
use of the water density (0.9997 kg/L). The determination of the storage volume can be 
done prior to the measurements of the electricity consumption. 

 

Mixed water at 40 °C 

Measurements for mixed water quantity at 40 °C can be conducted after the 
determination of the daily electricity consumption. This measurement will determine the 
quantity of water of 40 °C that is need to equal the energy content of the hot water 
delivered at the output of the appliance. 

Before these measurements start the product will operate at nominal condition for 12h at 
least without any water draw-offs. After the last thermostat switch-off after this re-
stabilisation the heater is turned off.  

A draw-off at rated capacity is done at a constant flow rate. The temperature before 
withdrawal is measured, while during the test the average inlet cold water temperature 
and the mean outlet hot water temperature is measured. With these inputs the 
normalized average hot water temperature at the outlet can be calculated.  

��[℃] = (MB�� − 10) ∗ (��� − �8 )	7MB�� −	�8 9 + 10	
Equation 24. 
Normalized 
average water 
temperature 

θp = (normalized) average temperature of the 
outlet water °C 

 θ’p = mean water temperature for the 
determination of θp measured at the outlet in °C 

θc =average temperature of the inlet cold water °C  Tset = water temperature before withdrawal of 
water °C 

The normalized hot water temperature can be used to correct the measured water 
volume of at least 40 °C for the final result.  
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���	[�] = ���Z�� ∗	 (��Q��)�� 				 Equation 25. Mixed 
volume at 40 °C 

θp = (normalized) average temperature of the 
outlet water °C 

 V40exp = delivered quantity of water of at least 40 
°C 

 

Smart control 

To determine the effect of smart control the chosen load profile is tested 2 time. The first 
time smart control is activated for learning but not for operation, the second cycle 
operation is activated as well.  

To determine the effect of smart control the chosen load profile is tested 2 time. The first 
time smart control is activated for learning but not for operation, the second cycle 
operation is activated as well.  

The reference test can last 7 or 14 days. In the first week, draw-offs will be made 
according to either the declared load profile of the load profile one below. The choice of 
load profile in the first 5 days is random. On day 6 and 7 no draw-offs take place. When 
the declared load profile is XXS (lowest for this standard) this profile shall be tested all 
days. If a second week of reference testing is conducted the test are repeated in the 
same order. After the reference tests, the same test sequence will be conducted with 
smart control activated for one week.  

For both test cycles the useful energy content and the electricity consumption are 
measured. The smart control factor SCF can be derived from the ratio between the 
electricity consumption between the smart and reference test results. 

��� = �� −`Z[Z\_^�a�
`Z[Z\aZb �	 Equation 26. 

Smart Control 
Factor 

5��B��)�8B1A6� = electricity consumption in smart scenario 
in kWh 

 5��B��)�86�*�6�R8� = electricity consumption in reference 
scenario in kWh 

After the smart cycle an additional 24h load profile is performed as a check. The same 
load profile as in day 1 of the reference testing is performed and electricity consumption 
is measured and compared with that first test that. If the measurement does not comply 
with Equation 26. Smart Control Factor Error! Reference source not found. the smart 
control factor cannot deemed to be effective and will thus be set to 0. 

`Z[Z\_^�a�[�] −	`Z[Z\�c�,�
`Z[Z\_^�a�[�] 		≤ �, �¡		 Equation 27. SCF 

check cycle 

5�)�8V¢,P = measured electricity consumption in 
control cycle 

 5�)�8B1A6� = measured electricity consumption in 
control cycle 
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 EN 50193-1:2016 4.4.2

Electric instantaneous water heaters – methods for measuring the performance – Part 1: 
general requirements 

TC59x/WG4 

Scope 

This standard applies to electric instantaneous water heaters providing domestic hot 
water. Within the scope are appliances of the same load range as the load profiles that 
defined in regulation CR No. 814/2013 and that have a heating up temperature below 
boiling temperature. The standard only concerns terms, definition and measurements 
related to energy efficiency. Load profiles 

The used load profiles correspond to those defined in CR 814/2013 and CDR 812/2013. 
Each load profile represents a tapping pattern which provides information on the quantity 
of water draw-offs in 24h and the heat load per individual draw-off.  

General test conditions 

The product shall be installed according to the according to the provided instructions. The 
appliance is installed in a test room that is well-ventilated, draft free (air speed below 0,5 
m/s) and that can protect the appliance from solar and other radiation. The ambient 
temperature will be 20±5 °C with a maximum average variation over the test period of ±2 
K. 

Energy efficiency 

Static efficiency 

The static efficiency is the efficiency of the appliances at nominal load under steady state 
conditions. It is the ratio of the input power at nominal load and the useful power, which 
is the input power minus all power losses. 

Electric water heaters can come with a power selector or an independent flow control. A 
power selector enables the user to present the electrical power of the device. With an 
independent flow control the flow of the water can be set without significant changes to 
the outlet water temperature. For measurements of energy efficiency, a power controller 
shall be set to the highest value. An independent flow controller will be set according to 
the manufacturer’s instruction or, if absent, to the highest value. In case temperature 
control is available also the highest setting will be used. 

£_���¤\ =	¥¦]^ −	¥[]__¥¦]^ 	 Equation 28. Static 
efficiency EIWH 

Pnom = nominal power consumption in kWh  Ploss = measured internal static losses in kWh 

ηstatic = static efficiency    

 

Water heating efficiency 

The overall energy efficiency of the appliance is calculated with the daily energy 
consumption. The standard coefficient CC for energy to electricity conversion is used. 
Furthermore the ambient correction term is included to correct for the fact that test are 
not conducted in an isothermal environment. The values for k can be found in regulation 
CR No 814/2013 and are related to the load profiles. 
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2#34 =	 56�*�� ∗ 5�)�8 ∗ (1 − ��$ ∗ ;<=>?) ∗ 58&6	 ∗ 100%	 Equation 29. 
Water heating 
efficiency EIWH 

Qref = energy delivered by load profile in kWh  CC = primary energy factor (2,5) 

Qelec = daily electricity energy consumption over 
the load profile in kWh 

 smart = smart compliance rating, which is 0 
without smart control and 1 with. 

Qcor  ambient correction term (Equation 3)  SCF = smart control factor  

 

Energy consumption 

Daily energy consumption 

The total daily energy consumption is the sum of the energy content of all draw-offs 
which then is divided by the appliance efficiency.  The start-up losses are added. 

`Z[Z\ =	j�`_��a�¤ +	 `���¤£_���¤\+	
¦
¤Q�

	 Equation 30. Daily 
energy 
consumption 
EIWH 

5�)�8= measured start-up time in seconds  ηstatic = static efficiency `_��a�¤= start up losses for specific draw-off in 

kWh 

 `����= start up losses for specific draw-off in 

kWh 

Annual electricity consumption 

The annual electricity consumption for electric instantaneous water heaters is calculated 
with use of the daily electricity consumption, settings for smart control and the standard 
conversion. The value 219,6 in Equation 32 is the result of 0,6*366, representing the 
average load factor and days of operation per year. 

TY� = d�§, ¨ ∗ (	`Z[Z\ ∗ (� − _^�a�) + `\]a�� )	
Equation 31. 
Auxiliary 
electricity 
consumption 
EIWH 

AEC = Annual Electricity Consumption  CC = primary energy factor (2,5) 

Qelec = daily electrical energy consumption over 
the load profile in kWh 

 smart = smart compliance rating, which is 0 
without smart control and 1 with. 

Qcor = ambient correction term (see Equation 31)  SCF = smart control factor (= 0) 

Start-up losses 

The start-up losses will be measured from the moment the heating elements are being 
energized until the water with the intended temperature (useable water) is produced. 
This period is regarded as tstart,i. The assumption is that the power during start-up is 
equal to the power consumption for that specific draw off in the steady state conditions.  

`_��a�¤ =	¥_���¤\¤ ∗ �_��a�¤�¨��	 Equation 32. 
Start-up losses 
EIWH �_��a�¤= measured start-up time in seconds  �_��a�¤= measured steady state power 

consumption in kWh `_��a�¤= start up losses for specific draw-off in 

kWh 
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Smart control 

Instantaneous electric water heaters can be controlled hydraulically and electronically. 
Electronically controlled products have the ability to mix the water at the right 
temperature more accurate than hydraulic systems. This ‘smart control’ can be added as 
a factor to the equations on energy consumption, to express the effects of such 
technologies. 

In this standard however, the smart control factor (SCF) is set to 0 in any case. The 
explanation for this is that the load profiles refer to the energy content of the withdrawn 
water regardless the actual flow water or temperature of the draw-offs. The difference 
between the technologies cannot be shown here.  

 EN 50193-2-1:2016 4.4.3

Electric instantaneous water heaters - Part 2-1: Methods for measuring the performance 
- Multifunctional electric instantaneous water heaters  

CLC TC59x/WG4 

In general the same clauses as in Part 1 apply to this standard. However, some clauses 
will gave additions of exclusions that will make this standard more specific than Part 1. In 
this summary, only the differences for the relevant clauses will be described. 

Scope 

The scope of this standard is equal to that of the Part 1 of EN50193. One addition to the 
scope is made, namely electric instantaneous water heaters that operate as 
multifunctional appliances and have an electric rated power of more than >2 kW. (see 
paragraph 0) 

Load profiles 

The used load profiles correspond to those defined in CR 814/2013 and CDR 812/2013. 
Each load profile represents a tapping pattern which provides information on the quantity 
of water draw-offs in 24h and the heat load per individual draw-off.  

General test conditions 

As in Part 1 with only exception that the cold water temperature Tcold shall be 15 °C±5K. 

Water heating efficiency 

The calculations for the water heating efficiency are equal to those Part 1 (see paragraph 
4.4.2) 

Performance test 

Specific for this standard is a clause on performance testing. It separates test methods 
for electronically and hydraulically controlled appliances. There are several tests included 
are conducted to ensure failure free operation of the appliances and to determine the 
behaviour of the appliance at different points in operation. 

Additional test 

Also specific for Part 2-1 are the additional test for electronic instantaneous water 
heaters. These test are related to the determination of the behaviour of the appliance 
depending on inlet temperature changes.  



 

Ecodesign Review Water heaters, Task 1, Final | July 2019 | VHK for EC 158 

 EN 50193-2-2:2016 4.4.4

Electric instantaneous water heaters - Part 2-2: Performance requirements - Single point 
of use electric instantaneous showers - Efficiency 

CLC TC59x/WG4 

In general the same clauses as in Part 1 apply to this standard, however some additions 
are made to Part 1.  

Scope 

This standard applies specifically to electric instantaneous water heater used for 
showering in households. The scope includes open outlet and single point of use 
appliances without the ability of downstream mixing. This standard does not apply to all 
other water heaters mentioned in the other parts of this series of standards. 

Load profiles 

The used load profiles correspond to those defined in CR 814/2013 and CDR 812/2013. 
Each load profile represents a tapping pattern which provides information on the quantity 
of water draw-offs in 24h and the heat load per individual draw-off.  

General test conditions 

The measurement setup will be as described in Annex B. The appliance will be installed 
according to the instruction but the shower hose will not be installed.  

Any test deviating from the tolerances stated in table 1 will be invalid. All tests should be 
conducted at the highest rating power. 

Energy efficiency 

Load pattern XS, as described in Annex A of Part 1 will be used. The time between draw-
offs can be when it can be proved that the results are not affected. 

For all tests, the minimum would be achieved. If this causes problems in the continuous 
operation of the device the flow can be increased. 

Start-up losses 

The start-up loss is the energy consumed when the heating elements are being 
energized, before usable water is produced. 

 

4.5 Heat pumps 

 FprEn 16147:2017 4.5.1

Heat pumps with electrically driven compressors; testing, performance rating and 
requirements for marking of domestic hot water units  

TC113/WG10 

Scope 

This standard applies to air/water, brine/water, water/water and direct exchange/water 
heat pump water heaters and heat pump combination heaters which are driven by an 
electric compressor. Also the appliance either needs to be connected to a hot water 
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storage tank or include one. The standard focuses on testing methods, rating of 
performance and efficiency calculations for the domestic hot water production only. 
Testing methods for the simultaneous use of space heating and water heating are not 
described in this standard. 

Load profiles 

The used load profiles correspond to those defined in CR 814/2013 and CDR 812/2013. 
Each load profile represents a tapping pattern which provides information on the quantity 
of water draw-offs in 24h and the heat load per individual draw-off.  

General test conditions 

Outdoor heat exchanger air source heat pumps are installed in a test room that is draft  
free (air speed below 1,5 m/s) to prevent the resistance at the in- and outlet orifices of 
the test appliances.  Also, the appliance should be protected from solar radiation and 
radiation from other heat generators.  

Heat pumps are installed according to the instructions of the manufacturer. Accessories 
will not be installed. 

The different input parameters for relevant Ecodesign calculations are measured during a 
test procedures split up in phases. An overview of the test phases is given in Table 34. 

Table 34. Test phases 

A Stabilisation 

B Filling and storage volume 

C Filling and heating up period 

D Standby power input 

E  Water draw-offs 

F Mixed water at 40 °C 

 

Energy efficiency 

Water heating efficiency 

The calculations for the water heating efficiency are equal to those of EN50193-1:2016. 

Coefficient of performance 

The COPDWH is the ratio of the useful energy content (QLP, paragraph 0) and the total 
electrical energy consumption (WEL-LP) during the whole load profile (see 0). 

�p�©V = 5¢�ª�¢Q¢�	 Equation 33. 
Coefficient Of 
Performance 

COPDWH = coefficient of performance of dedicated 
water heaters 

 WEL-LP = total electrical energy consumption during 
the whole load profile in kWh 

QLP = total useful energy content during the whole 
load profile in kWh 

  

When the COPDWH is determined according to the test conditions as specified in the 
standard, average climate conditions for outdoor units and with the maximum load 
profile, the COP equals the SCOPDWH 
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Storage volume 

The calculations for the water heating efficiency are equal to those of EN50440:2015. 

Energy consumption 

Useful energy 

The test methodology for measuring the useful energy consumption is mostly equal to 
that of EN50440:2015. The equation for one water draw-off is described differently in 
this standard than in EN50440:2015. 

5�Q�A� =	 160 ∗ 1000 ∗ 3600	k i� ∗ 	«(M) ∗ �(?) ∗ (θ®(t)�¯°±
o∗ θ²(t))dt		

Equation 34. 
Useful energy 
content per draw-
off heat pumps 

QHP-tap = energy content per hot water draw-off 
in kWh 

  

θWH(t) - θWC(t) = temperature difference 
between the in- and outlet of hot storage water 
in K 

 f(t) = useful water flow rate in l/min 

ttap=time duration of draw-off of useful water in 
s 

ρ(T) = density of the hot water at the flow 
meter in kg 

 Cp= specific heat capacity in kJ/(kgK)  

Draw-offs with a peak temperature (Tp) of 55 °C often need extra heating power from an 
additional electric heater (QEL-tap). For peak temperature draw-offs the formula of 
Equation 34 is adjusted to the calculation of Equation 35.  

5�¢Q�A� =	 160 ∗ 1000 ∗ 3600	k i� ∗ 	«(M) ∗ �(?) ∗ (θ®(t)�¯°±
o+ (M� − 10) ∗ θ²(t))dt		

Equation 35. Peak 
temperature 
draw-offs 

QEL-tap = additional electric energy in kWh  TP = peak temperature °C 

The total tapping energy over the load profile is the sum of the energy content of all 
tappings and peak temperature draw-offs. 

Qµ¶ =	j Q®¶Q·¸¹º +	Q»µQµ¶
¼½¾¿
À-.

		 Equation 36. Total 
useful energy 

QEL-tLP = ∑ 5)�Á − ?=J# 	R¯°±#-.   TP = peak temperature °C 

Daily electricity consumption 

The daily electrical energy consumption is the ratio of the reference and useful energy for 
the considered load profile. This is multiplied with the total electrical energy consumption 
in the same load profile. 

`Z[Z\ = `aZb`�¥ ∗�Y�Q�¥	 Equation 37. Daily 
electricity 
consumption heat 
pumps 

Qelec = daily electricity energy consumption over 
the load profile in kWh 

 QLP  = total energy content of all draw-offs in kWh 

Qref = energy delivered by load profile in kWh  WEL-LP = total electricity consumption (see Equation 
38) 
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The total electricity consumption (WEL-LP) is calculated from the measured energy 
consumption (WEL-M-LP) with some corrections applied. The corrections involve the 
pump/fan corrections (WEL-Corr), the heat loss over 24h, additional electrical input 
(QEL-LP) and the off-peak electrical energy input (WEL-off) when applicable. 

ª�¢Q¢� = ª�¢QÂQ¢�Qª�¢QP&66 + (24 − ?ÃÃP) ∗ ��B +	5�¢Q¢� +ª�¢ 
Equation 38. Total 
measured 
electricity 
consumption heat 
pumps 

WEL-LP = total measured electricity consumption in 
kWh 

 WEL-Corr = correction due to electricity consumption 
of the fan/liquid pump in kWh 

WEL-M-LP = total measured electricity consumption 
in kWh 

 WEL-OFF = energy consumption for off-peak in kWh 

tTTC = load profile time/duration in h  Pes = standby power input 

QEL-LP = additional electrical input in kWh   

Annual Electricity Consumption 

The calculations for the Annual Electricity Consumption are equal to those of 
EN50440:2015. 

 

Mixed water at 40 °C and reference hot water temperature 

For this test a continuous water draw-off is started until the temperature of the hot water 
falls below 40 °C. The hot water flow rate should be set to the maximum flow rate of the 
referenced load profile. The water temperature at the outlet over the time duration of the 
test is used to calculate the reference hot water temperature (which is the average hot 
water temperature).  

�′V =	 1?Åok �V(?) ∗ m?�ÆÇ
o 	 Equation 39. 

Reference hot 
water temperature 

θ’WH = reference hot water temperature in °C  θWH(t)= outgoing hot water temperature in °C 

T40 = time from start draw-off until θWH is smaller 
than 40 °C 

  

 

With the in- and output temperature difference and measured flow rate the water volume 
can be calculated. 

EÅo =	 1(40 − 10) ∗ 60k �1Aq(?) ∗ [�V(?) −�ÆÇ
o �VP(?)]m?	 Equation 40. Mixed 

water volume at 
40 °C 

V40  = maximum volume of mixed water at 40 °C 
in L 

 θWH(t) - θWC(t) = temperature difference between 
the in- and outlet of hot storage water in K 

fmax(t) = flow rate of hot water during draw-off in 
l/min 

  

 

Smart Control Factor 

The calculations for the Smart Control Factor are equal to those of EN50440:2015. 
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Standby power input 

The stand-by power (Stage D) is calculated over a period of minimal 48 hours or at least 
6 on-off cycles of the appliance. In this period, no water draw-offs take place. The 
standby power consumption is calculated from the energy consumption and the duration 
of the last on/off cycle. 

��B = ª�BQ�?�B ∗ 3600	 Equation 41. 
Standby power 
input 

Pes = standby power input in kW  tes = duration of the last on-off cycle of the heat 
pump in s 

Wes-HP = energy consumption of the last on/off 
cycle in kWh 

  

 

Off peak products 

Off peak products are tested in Stage E of the performance test. The power supply to the 
unit will be switched of prior to the testing and will be reactivated 16 hours later. Then 
within 8 hours the compressor will be switched off again due to the thermostat sensing 
the temperature. The power consumption of the auxiliaries shall be included in the total 
power consumption. 

ª�¢QhÈÈ = 16 ∗ �B	 Equation 42. Off 
peak energy 
consumption 

WEL-OFF = energy consumption for off-peak in kWh  PS =measured average power consumption 

16 = off-peak time in h   

 

Power input corrections to apply for fans and heat pumps 

Since heat pumps allow a difference of external static pressure, only a share of the 
electricity consumption of the fan motor should be included in the power absorbed by the 
heat pump. The relevant equation is related to whether the fan is either integrated in the 
heat pump (Equation 43) or not (Equation 44).  

ª�¢QP&66 = 13600 ∗ 1000 ∗ k EAÉ6(?) ∗ ∆J�Ê2 m?�Ë
o 	

Equation 43. 
Energy 
consumption 
corrections for 
integrated fan 

η = fan efficiency according to EN 14511-3  ∆pi = measured internal static pressure difference 
in Pa 

Vair = nominal air volume flow rate m3/s  td = test phase duration 

Note: the factor .�,oo∗.ooo converts the formula output from Ws to kWh.	

ª�¢QP&66 = 13600 ∗ 1000 ∗ k EAÉ6(?) ∗ ∆JÉÊ2 m?�Ë
o 	

Equation 44. 
Energy 
consumption 
corrections for 
separate fan 

∆pe = measured external static pressure difference 
in Pa 

 Vair = nominal air volume flow rate m3/s 
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For the power absorbed by liquid pumps the same rules apply, but then the liquid 
measured volume flow rate (EÊ*) #t) will be replaceEÊA#6. Again, for integrated pumps the 

calculation follows Equation 43, while for separate products Equation 44 applies. 

 prEN 12102-2:2017 4.5.2

Air conditioners, liquid chilling packages, heat pumps and dehumidifiers with electrically 
driven compressors – Determination of the sound power level – Part 2: Heat pump water 
heaters. 

TC 113/WG 9 

Scope 

This standard applies to heat pump water heaters, heat pump combination heaters which 
are driven by an electric compressor. Included heat transfer techniques are air to water, 
brine to water, water to water and direct exchange to water. Also the appliance either 
needs to be connected to a domestic hot water storage tank or include one. The standard 
focuses only on the sound power levels. Furthermore, this standard only applies to heat 
pump and storage tank packages. 

Load profiles 

The draw-offs in this test are not related to the load profiles that are usually being used 
in water heater test. The draw-offs during the test time are rather small and short, 
lasting 25 to 35 seconds and having a flow between 2.8 and 3.2 L/min. During this flow, 
a period of 10 seconds will be measured in which 1 value per 2 seconds should be 
obtained as a minimum and the measurements are averaged over these 10 seconds. 

General test conditions 

The measurements are executed when the water temperature this the target 
temperature. This temperature is related to the set point and tolerances to the volumic 
power density (VPD) in W/L. The sound power level will be measured during this period 
of heating including several small water draw-offs.  

The tank is considered to be filled when Equation 45 applies.  

|M& �)�� −	M#R)��| Í 1F	 Equation 45. Tank 
filling 

Toutlet = water temperature at the outlet in °C  Tinlet = water temperature at the inlet in °C 

 

Sound power level 

There are 2 slightly different test methods, related to the VDP value (see Equation 46). 

VDP = PÐ¸·ÑÒ ∗ 1000V·¸¼Ó 	 Equation 46. 
Volumic power 
density 

Vtank = declared volume of the water tank in L  Prated = declared heating capacity in kWh 

 

The first method applies to appliances with a VDP a smaller than or equal to 10.  
Measurements start when the outlet water temperature reaches the target temperature 
and the appliances is running for a minimum of 30 minutes while the tank volume is 
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circulated at the target temperature. The total measurement shall not be longer than 15 
minutes and the averaging time of the sound power measurement shall be 3 minute. The 
outlet water temperature is again measured at the end of the test and the final 
temperature is averaged over the total test duration. 

For appliances with a VDP larger than 10 the water temperature will be measured 
according to a specific time schedule during heating. Also a continuous acoustic 
measurement will be conducted. Acoustic measurements done during a draw-off are not 
valid due to water flow noise.  

The first 2 temperature measurements during heating are used to estimate the total 
heating period, until the target water temperature is achieved. In the period below the 
target temperature, the water outlet temperature is measured in between the minimum 
and maximum TPM (Time Measurement Period). The acoustic measurements start when 
the remaining time until the target temperature is reached falls in between the TMPmin 
and 2xTMPmin.  

The acoustic measurement methods should be either grade 1 or grade 2. Methods that 
comply are described in EN ISO 3741, EN ISO 3743-1, EN ISO 3744, EN ISO 3745 and 
EN ISO 3747.  

 prEN 13203-5:2017 4.5.3

Gas-fired domestic appliances producing hot water – Part 5: Assessment of energy 
consumption of gas fired appliances combined with heat pump  

TC 109/WG 4 

Scope 

This standard applies to gas-fired appliances producing domestic hot water that are 
combined with an electrical heat pump. Included are packages that have a heat input of 
maximum 400 kW and a storage capacity for hot water of maximum 2000L.  

Not included are systems with a gas boiler using recovered energy from combustion 
products as a heat input for the electrical heat pump. If the heat pump is not used for 
domestic hot water production in the summer period, standard EN 13203-2 should be 
used to calculate and measure Ecodesign relevant topics. 

Load profiles 

The used load profiles correspond to those defined in CR 814/2013 and CDR 812/2013. 
Each load profile represents a tapping pattern which provides information on the quantity 
of water draw-offs in 24h and the heat load per individual draw-off.  

General test conditions 

The product shall be installed according to the according to the provided instructions. The 
appliance is installed in a test room that is well-ventilated, draft free (air speed below 0,5 
m/s) and that can protect the appliance from solar and other radiation. 

The ambient temperature will be 20 ±2 °C with a maximum average variation over the 
test period of ±2 K. Cold water temperature shall be 10 with a maximum average 
variation over the test period of ±2K with a pressure of 2 ±0,1 bar.  
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The appliances shall be set in summer mode for testing. Also the test will be conducted in 
steady state mode. The load profile for the appliance to be tested shall correspond to the 
one declared in the technical instructions.  

For heat pumps with an outdoor unit, an additional test room is required. 

Water heating energy efficiency 

The water heating efficiency is calculated as in EN 13203-2:2015 (see paragraph 00). 

Energy consumption 

Daily gas consumption in summer mode 

The daily gas consumption in summer mode is calculated as in EN 13203-2:2015. 

Annual Fuel Consumption 

The annual fuel consumption is calculated as in EN 13203-2:2015. 

Daily electricity consumption 

The daily electricity consumption is calculated as in EN 13203-2:2015. 

Annual Electricity Consumption 

The annual electricity consumption is calculated as in EN 13203-2:2015. 

Standby energy consumption  

The standby energy consumption is calculated as in EN 13203-2:2015.  

Daily auxiliary electricity consumption in off-mode 

The auxiliary electricity consumption in off mode is measured for 1 hour and calculated 
as in  

EÑÔÑÕÕÖ.ÖØØ = EÑÔÑÕÙÑÚ.ÖØØ ∗ 24	
Equation 47. 
Auxiliary 
electricity 
consumption in off 
mode 

Eelecco.off = daily auxiliary electricity consumption in 
off mode in kWh 

 Prated = auxiliary electricity consumption measured 
during off mode test in kWh 

 

Heat recovery 

The recovered energy is calculated as in EN 13203-2:2015. 

Power input corrections to apply for fans and heat pumps 

The power input corrections for fans and pumps are calculated as in FprEN 16147:2017  
(see Equation 43 and Equation 44). 

Mixed water at 40 °C 

The volume of mixed water at 40 °C calculated as in EN 50440:2015 (see paragraph 0) 
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 prEN 13203-6 4.5.4

Gas-fired domestic appliances producing hot water – Part 6: Assessment of energy 
consumption of adsorption and absorption heat pumps  

TC 109/WG 4 

Scope 

This standard applies to gas-fired, domestic hot water heating appliances that include a 
sorption heat pump connected to a domestic hot water storage tank. Included are 
packages that have a heat input of maximum 400 kW and a storage capacity for hot 
water of maximum 2000L.  

Load profiles 

The used load profiles correspond to those defined in CR 814/2013 and CDR 812/2013. 
Each load profile represents a tapping pattern which provides information on the quantity 
of water draw-offs in 24h and the heat load per individual draw-off.  

General test conditions 

The general test conditions are equal to those of in EN 13203-5:2015 (see paragraph 0). 
There are more specific test conditions for the different types of heat pump types, 
defining the heat source temperature, range of the ambient temperature for the heat 
pump and the ambient temperature of the storage tank. 

Water heating energy efficiency 

The water heating efficiency is calculated as in EN 13203-2:2015 (see paragraph 00). 

Energy consumption 

Daily gas consumption in summer mode 

The daily gas consumption in summer mode is calculated as in EN 13203-2:2015. 

Annual Fuel Consumption 

The annual fuel consumption is calculated as in EN 13203-2:2015. 

Daily electricity consumption 

The daily electricity consumption is calculated as in EN 13203-2:2015. 

Annual Electricity Consumption 

The annual electricity consumption is calculated as in EN 13203-2:2015. 

Standby energy consumption  

The standby energy consumption is calculated as in EN 13203-2:2015.  
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Daily auxiliary electricity consumption in off-mode 

The auxiliary electricity consumption in off mode is measured for 1 hour and calculated 
as in Equation 48.   

EÑÔÑÕÕÖ.ÖØØ = EÑÔÑÕÙÑÚ.ÖØØ ∗ 24	
Equation 48. 
Auxiliary 
electricity 
consumption in 
off mode 

Eelecco.off = daily auxiliary electricity 
consumption in off mode in kWh 

 Prated = auxiliary electricity consumption 
measured during off mode test in kWh 

 

Heat recovery 

The recovered energy is calculated as in EN 13203-2:2015. 

Power input corrections to apply for fans and heat pumps 

The power input corrections for fans and pumps are calculated as in FprEN 16147:2017, 
respectively Equation 43and Equation 44). 

Mixed water at 40 °C 

The volume of mixed water at 40 °C calculated as in EN 50440:2015. 

4.6 Solar water heaters 
Solar devices can be split up into factory made systems, tested using the EN 12976 
series and custom built, the components of which are tested using the EN 12977 series. 
The classification of a system as Factory Made or Custom Built is a choice of the final 
supplier, in accordance with the following definitions: 

Factory Made solar heating systems are batch products with one trade name, sold as 
complete and ready to install kits, with fixed configurations. Systems of this category are 
considered as a single product and assessed as a whole. 

If a Factory Made Solar Heating System is modified by changing its configuration or by 
changing one or more of its components, the modified system is considered as a new 
system for which a new test report is necessary. Requirements and test methods for 
Factory Made solar heating systems are given in EN 12976-1 and EN 12976-2. 

A Factory Made System for domestic hot water preparation may have an option for space 
heating, however this option should not be used or considered during testing as a Factory 
Made system. 

Factory made systems are usually: 

- assembled by the manufacturer; 

- have natural circulation (thermosiphon); 

- are sized for a single family, with a total area typically < 4 m²; 

- also includes ICS (integrated collector storage) types. 

Factory-made systems are calculated using the SOLICS method. 
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Custom Built solar heating systems are either uniquely built, or assembled by 
choosing from an assortment of components. Systems of this category are regarded as a 
set of components. The components are separately tested and test results are integrated 
to an assessment of the whole system. Requirements for Custom Built solar heating 
systems are given in EN 12977-1; Test methods are specified in EN 12977-2:, EN 12977-
3 (for solar stores), EN 12977-4 9for solar combi-stores) and EN 12977-5 (for solar 
controls). 

Custom Built solar heating systems are subdivided into two categories: 

- Large Custom Built systems are uniquely designed for a specific situation. In 
general HVAC engineers, manufacturers or other experts design them. 

- Small Custom Built systems offered by a company are described in a so-called 
assortment file, in which all components and possible system configurations, 
marketed by the company, are specified. 

Custom built systems are usually: 

- forced circulation type solar thermal systems; 

- applied when positioning of tank above collectors is not possible or the length 
of piping excludes natural circulation; 

- can be designed from multi-family housing (easily sizable to larger systems). 

Each possible combination of a system configuration with components from the 
assortment is considered as one Custom Built system. 

Custom built systems are usually calculated using the SOLCAL method. 

Solar collectors are components covered by the EN 12975 series of which part 1 covers 
general requirements (mainly safety and correct operation) and part 2 describes test 
methods. This part 2 was withdraw in 2013 to make way for standard ISO 9806 for 
collector performance. Many of the parameters that are needed to calculate the 
contribution of the solar thermal device to space (or water) heating are to be established 
by ISO 9806.  

Table 35. Difference factory made and custom built solar devices 

Factory Made Solar Heating Systems 

(EN 12976–1 and EN 12976–2) 

Custom Built Solar Heating Systems 

(EN 12977–1, EN 12977–2 and EN 12977–3) 

Integrated collector storage systems for 
domestic hot water preparation 

Forced-circulation systems for hot water 
preparation and/or space heating, assembled 
using components and configurations described in 
an assortment file (mostly small systems) Thermosiphon systems for domestic hot water 

preparation  

Forced-circulation systems as batch product 
with fixed configuration for domestic hot water 
preparation 

Uniquely designed and assembled systems for hot 
water preparation and/or space heating (mostly 
large systems) 

NOTE: Forced circulation systems can be classified either as Factory Made or as Custom Built, depending on the 
market approach chosen by the final supplier. 
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Both Factory Made and Custom Built systems are performance tested under the same set 
of reference conditions as specified in Annex B of EN 12976-2 standard and EN 12977–
2:2012, Annex A. In practice, the installation conditions may differ from these reference 
conditions. 

Where factory made or custom built systems include a space heater and/or water heater 
(which incorporates a heat generator), it can be argued the builders of these systems are 
'suppliers' in the meaning of the regulations and are placing on the market (factory 
made) or putting into practice (custom built) products that fall within the scope and 
should be in conformity with the applicable regulations. 

For space heaters this means a 'package' label (Annex III of 811/2013) must be 
supplied, together with a product fiche (Annex IV). 

For water heaters this means a 'package' label of solar water heaters and/or packages 
with solar devices (Annex III of 812/2013), a product fiche (Annex IV of 812/2013), 
technical documentation (Annex V of 812/2013) and the water heating efficiency (Annex 
VI of 812/2013) must be provided. 

The descriptions of standards below starts with standards for factory-made systems (EN 
12976 series), followed by standards for custom built systems (EN 12977 series and EN 
ISO 9806). 

 EN 12976-1:2017 4.6.1

Thermal solar systems and components - Factory made systems - Part 1: General 
requirements 

CEN/TC 312The first edition of the EN 12976 series was published in 2000. The standard 
series provided an important basis for the assessment of the performance as well as the 
reliability and durability of Factory made solar thermal systems. In the past 15 years or 
so, several important technological developments and changes of the framework 
conditions, such as e.g. the aspect of requiring “Energy Labelling”, the EN 12976 series 
underwent several important changes. 

EN 12976-1 specifies requirements on durability, reliability and safety for Factory Made 
solar heating systems. The standard also includes provisions for evaluation of conformity 
to these requirements. The concept of system families is included as well. The 
requirements in this standard apply to Factory Made solar systems as products. 

The installation of these systems including their integration with roofs or facades is not 
considered, but requirements are given for the documentation for the installer and the 
user to be delivered with the system (see also 4.6). External auxiliary water heating 
devices that are placed in series with the Factory Made system are not considered to be 
part of the system. Cold water piping from the cold water grid to the system as well as 
piping from the system to an external auxiliary heater or to draw-off points is not 
considered to be part of the system. Piping between components of the Factory Made 
system is considered to be part of the system. Any integrated heat exchanger or piping 
for space heating option is not considered to be part of the system. 

This standard covers Requirements for components, including energy labelling (Clause 4) 
and informative annexes on Conformity assessment (Annex A), and material 
combinations with regard to corrosion (Annex B) and a normative annex on system 
families (Annex C). 
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 prEn 12976-2:2014 4.6.2

Thermal solar systems and components – Factory made systems part 2: test methods 

TC312/WG3 

Scope 

This standard applies to factory made thermal solar heating systems. Factory Made solar 
heating systems are complete products that are ready to install with fixed configurations. 
They are batch products with one trade name. One alteration to a component or to the 
configuration, this modified system is considered to be a new system that requires new 
testing. 

The standard specifies test methods to validate the requirements stated in EN12976-1. 
The terms and definitions from EN12976-1:2016 and EN ISO 9488:1999 apply. 

Load profiles 

The boundaries for the daily load are described by the ‘maximum daily load conditions’. 
These are defined by the volume, flowrate and cold water temperature (all described in 
Annex B of the standard). One daily load cycle starts at t0 and is defined by 3 tappings: 

� At t = (t0+12)h there is a draw-off of 40% of the daily load volume 

� At t = (t0+17)h there is a draw-off of 20% of the daily load volume 

� At t = (t0+22)h there is a draw-off of 40% of the daily load volume 

Annex B described the options for the daily load volumes. For the test, the volume option 
nearest to the one stated by the product’s manufacturer.  

General test conditions 

Annex B of the standard provides a complete list of the performance parameters, which 
should be used in both tests and computer simulations.  

Thermal performance test 

Depending on the type of system, different test methods can be used. The standard 
defines three system types, being ‘solar-plus-supplementary systems’, ‘solar only’ and 
‘preheat’ systems.  Solar only and preheat systems can be tested according to ISO 9459-
2 (CSTG; Components and system testing group) and ISO 9459-5 (DST; Dynamic 
system test) while solar-plus-supplementary systems can only be tested by ISO 9459-5 
(DST).  

Yearly performance indicators 

The standard describes performance tests for the domestic hot water production of solar 
heaters. It is noted in the standard that the paragraphs on performance testing are equal 
to that of EN 12977-2:2012, see paragraph 0 and 0.  

The performance test result shall provide the net auxiliary energy demand and the 
parasitic energy for the solar-plus-supplementary systems. For the ‘solar only’ and 
‘preheat systems’ the heat delivered by the solar heating system is calculated as well as 
the solar fraction and, if applicable, the parasitic energy.  
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Calculation of the auxiliary energy demand for solar-plus-supplementary 
systems 

The auxiliary energy demand can be calculated according to this standard (for factory 
made systems) and EN12977-2:2012 for Custom Built Systems. If a solar-plus-
supplementary system does not deliver 90% or more of the yearly heat demand to the 
user, this shall be stated in the test report. 

Calculation of the solar fraction for solar-only and preheat systems 

To calculate the solar fraction the total heat balance should be calculated. Energy 
quantities that contribute to this balance are the heat demand, the delivered heat by the 
solar system and the parasitic energy. 

The annual head demand is calculated with the load volume, cold water temperature and 
desired hot water temperature. The heat delivered is calculated at the outlet of the solar 
heating system. The solar fraction fsol is the ratio between the heat demand and delivery. 

�B&) = 5¢5t	 Equation 49. Solar 
fraction 

QL = heat delivered by the solar heating 
system in kWh 

 Qd = heat demand in kWh 

 

Calculation of the parasitic energy 

The parasitic energy is all energy consumed by pump(s), controller device(s), electrical 
valve(s) etc. It is calculated as the sum of the total energy consumption of all separate 
components. For each component the average power demand and the annual operational 
time is required. The power of the components is determined with EN9459-5. 

5�A6 =	jÛÜ?# ∗ ��A6_1�ARn#
	 Equation 50. 

Parasitic energy 

Ppar= parasitic energy in kWh  yot = yearly operational time in hours 

i = indicator for each device   Ppar mean = mean electrical power for each device 
in kW 

 

Other testing 

Ability of solar-plus-supplementary systems to cover the load 

The standard describes a test to ensure that the solar-plus-supplementary system can 
cover the maximum daily load without solar contribution. The manufacturer may 
recommend to perform this test with a load profile higher than the one used for 
performance testing. 

The product will be installed and disconnected from solar contribution. Water will be 
withdrawn according to the load volume and tapping pattern described in paragraph 0. 
The temperature will be measured after each draw-off. If the temperature of the water 
remains above 45 °C during 95% of the test duration of one daily load cycle, the result is 
positive. 
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Freeze resistance 

The standard describes a few checks that should ensure that the anti-freezing 
measurements of the product works properly. There are multiple methods available so 
the first step should be to establish the applied provision. 

One option is to fill the outdoor components of the system with antifreeze fluid. It is 
assumed that the freezing point of the system equals the freezing point of the antifreeze 
fluid. If this information is not available, the freezing temperature of the fluid shall be 
measured. This is done by checking the glycol concentration before and after the ‘over 
temperature test’. This test determines the effects of water temperature after a period of 
leaving the system in the outdoor or test environment without electricity of water draw-
offs.  

Other provision methods are the draining of water back into the storage tank (drain-back 
system) or to waste (drain-down system). The draining of the drain-back system is 
reviewed by switching off the pump and observe the decrease of the water level indictor.  

For the drain-down system the test method depends on the type of valve. With a 
solenoid valve, the operating temperature can be simulated. With non-electrical freeze-
protection valves a freezing spray can be used on the temperature sensing element. With 
electronically operated valves, the draining process shall be checked during a power 
interruption of the system. 

Other safety test 

The standard also informs about safety tests on pressure resistance, mechanical load and 
lightning protection. For lightning protection the standard refers to IEC 62305-3:2010. 
Furthermore, the systems preventing backflow of contaminated water should be tested. 
For this, the standard refers to the test method described in EN1717:2000 

The standard refers to tests for suitability of drinking water (EN806-1) and electrical 
safety (EN 60335-1). Furthermore it comments shortly on safety checks on scalding, high 
temperature protection of materials, water contamination, reverse circulation protection 
and pressure resistance.  

 

 FprEn 12977-1:2016 4.6.3

Thermal solar systems and components — Custom built systems — Part 1: 

General requirements for solar water heaters and combi systems 

 TC312/WG3 

This European Standard specifies requirements on durability, reliability and safety of 
small and large custom built solar heating and cooling systems with liquid heat transfer 
medium in the collector loop for residential buildings and similar applications. This 
document also contains requirements on the design process of large custom built 
systems. 

This standard covers system classification (Clause 5) and requirements (Clause 6). 
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 prEn 12977-2:2016 4.6.4

Thermal solar systems and components – Custom built systems — Part 2: Test methods 
for solar water heaters and combi systems 

TC312/WG3 

Scope 

This standard applies to custom built solar systems of any size using a water based 
heating system. Custom built solar heating system are uniquely built or assembled. The 
system is reviewed as a set of individual components which all require separate testing. 
The independent results should be added for a review of the whole system. Custom built 
systems can be divided in large and small systems. Whereas large built systems are 
mostly designed for a specific purpose or situation and small built systems are often 
components offered in an assortment file.  

This part 2 provides test methods for the verification of the requirements stated in EN 
12977-1. Furthermore the standards treats the performance of custom built systems. 
The following systems are included in this standard: 

- Systems for the production of domestic hot water only 

- Systems for space heating only 

- Combination systems providing domestic hot water and space heating 

- Other systems, for example including cooling 

Excluded from this standard are: 

- Systems with another store medium than water 

- Thermosiphon (passive heat exchange) systems 

- Integral collector-storage (ICS) systems 

This standard does not contain a definition list. Relevant definitions can be found in the 
related standards EN12975-1:2006+A1:2010, prEN12976-1:2014, FprEN 12977-1:2016. 
FprEN 12977-3:2016, FprEN 12977-5:2016, ISO 9459:2007 and EN ISO 9488:1999. 

General test conditions 

Annex A of the standard provides a complete list of the performance parameters, which 
should be used in both tests and computer simulations.  

Thermal performance test 

The performance of a custom built system is obtained by testing the individual 
components of the systems. This means a combination of the solar collectors, stores, 
controllers and if applicable other components. The results of the tests are used as an 
input for a simulation program that can calculate the performance of the whole system. 

Large custom built solar heating systems may be more difficult to test. Only general 
checks can be executed since each system is unique. Also, the adaption of test procedure 
to the large sizes of the systems is a difficulty. Annex C of the standard describes two 
short-term system tests:  
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A performance check by comparing the measured values on the solar heat gain and the 
results from the simulation.  

A prediction of long-term performance. The most relevant components will be measured 
for a certain period of time with a focus on the energy gain of the collector array(s) and 
the energy balance of the storage vessels. Also here the results are compared with 
simulation results. Furthermore the data can be used to identify collector array 
parameters and can be used to detect possible malfunctioning of the system. 

Annex D describes methods for long term monitoring of large systems with the objective 
to recognise possible failures of system components and to measure system 
performance. The long-term test are only including solar energy specific aspects with 
special attention for the solar contribution to the heat load. 

For the most relevant component specific guides or references on testing are given.  

Solar collector 

For the testing of the solar collector the standard refers to EN ISO 9806. 

Water stores 

For the testing of the performance of water stores and their heat loss capacity the 
standard refers to FprEN 12977-3 (solar water heater) and FprEN 12977-4 (solar combi-
system).  

Control equipment 

For the testing of control equipment the standard refers to FprEN 12977-5. 

Determinations of the hot water comfort 

For the testing of hot water comfort the standard refers to FprEN 12977-3:2016 Annex E 
and FprEN 12977-4:2016 Annex E, whichever is relevant. 

Long term performance prediction 

For appliances from class A,B and C the long term performance prediction is described in 
FprEN 12977-1:2016 clause 5.1. An explanation for class D appliances is not available, 
yet the same principles apply.  

For calculations the general conditions will be used. The input for the data on the load 
can also be determined from Annex A. The test results will provide the performance 
indicators, which differ per system type. For solar-plus-supplementary systems the net 
auxiliary energy demand, fractional energy savings and parasitic energy are calculated. 
For solar-only and preheat systems the heat delivered by the solar system, solar fraction 
and the parasitic energy is calculated. 

Calculation of the net auxiliary energy demand and fractional energy savings for 
solar-plus-supplementary systems 

The annual net auxiliary energy demand is either calculated by simulation of the system, 
(custom built systems) or EN12976-2 (factory made systems). The fractional energy 
savings should only be compared to other solar heating systems and not to conventional 
fuelled systems. The efficiency of the solar system in this standard is assumed to be 
75%. 
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Fractional energy savings 

The fractional energy savings (fsav) are calculated as the difference in energy demand of 
the conventional and solar system divided by the energy demand of the conventional 
system 

�BA! = (58&R! − 5A q)/58&R!	 Equation 51. 
Fractional energy 
savings 

Qconv = gross energy demand of conventional 
system in kWh 

 Qaux = gross auxiliary energy demand of the 
solar heating system in kWh 

 

Calculation of the solar fraction for solar-only and preheat systems 

The calculations for the solar fraction are equal to those of prEN12976-2:2014 (see 
paragraph 0). 

Heat exchangers 

Prior to the performance testing, all components are tested on their functioning. One 
essential component to be tested in the heat exchanger. The tests are done to check the 
compliance with EN307. Also, in small custom built system the heat exchanger can be 
related to a drop in system efficiency which can be calculated according to Equation 52. 

∆�=	2o ∗ 08 ∗ =.(ß0)4q ∗ 100%		 Equation 52. 
Efficiency heat 
exchangers 

η0 = zero loss collector efficiency (efficiency at T = 
0 °C) 

 AC= reference area of collector in m2 

a1 = heat loss coefficient at (θm- θa)=0 in 
W/(m2*K) 

 (UA)hx = heat transfer capacity rate of a heat 
exchanger W/K 

The value for (UA)hx in small systems is retrieved from the store performance tests as 
described in FprEN 12977-3 or FprEN 12977-4. For large systems the manufacturer data 
is used. 

General testing 

Freeze resistance 

The standard refers to the test procedures as described in EN 12976-2. 

Other safety test 

The standard refers to tests for suitability of drinking water (EN806-1) and electrical 
safety (EN 60335-1). Furthermore it comments shortly on safety checks on scalding, high 
temperature protection of materials, water contamination, reverse circulation protection 
and pressure resistance.  
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 FprEn 12977-3:2016 4.6.5

Thermal solar systems and components — Custom built systems — Part 3: 

Performance test methods for solar water heater stores 

TC312/WG3 

This European Standard specifies test methods for the performance characterization of 
stores which are intended for use in small custom built systems as specified in FprEN 
12977-1. Stores tested according to this document are commonly used in solar hot water 
systems. However, also the thermal performance of all other thermal stores with water 
as storage medium can be assessed according to the test methods specified in this 
document. The document applies to stores with a nominal volume between 50 l and 3 
000 l. This document does not apply to combi stores.  

Performance test methods for solar combi stores are specified in FprEN 12977-4. 

This standard covers store classification (Clause 5), ), laboratory store testing (Clause 6), 
store test combined with system test according ISO 9459-5 (Clause 7), store test 
according to EN 12897 (Clause 8), test reports (Clause 9) and normative annexes on 
Store model benchmark tests (Annex A),  Verification of store test results (Annex B), 
Benchmarks for the parameter identification (Annex C) and informative annexes on  
Requirements for the numerical store model (Annex D), Determination of store 
parameters by means of up-scaling and downscaling (Annex E) and Determination of hot 
water comfort (Annex F). 

 FprEn 12977-4:2016 4.6.6

Thermal solar systems and components — Custom built systems — Part 4: 

Performance test methods for solar combi stores 

TC312/WG3 

This European Standard specifies test methods for the performance characterization of 
stores which are intended for use in small custom built systems as specified in EN 12977-
1. Stores tested according to this document are commonly used in solar combi systems. 
However, also the thermal performance of all other thermal stores with water as storage 
medium (e.g. for heat pump systems) can be assessed according to the test methods 
specified in this document. This document applies to combi stores with a nominal volume 
up to 3 000 l and without integrated burner. 

This standard covers store classification (Clause 5), laboratory store testing (Clause 6) 
and the test report (Clause 7) and normative annexes on Store model benchmark tests 
(Annex A),  Verification of store test results (Annex B), Benchmarks for the parameter 
identification (Annex C) and informative annexes on  Requirements for the numerical 
store model (Annex D) and Determination of hot water comfort (Annex E). 

 FprEn 12977-5:2016 4.6.7

Thermal solar systems and components — Custom built systems — Part 5: 

Performance test methods for control equipment 

 TC312/WG3 

The tests described in this document are limited to electrically activated components 
delivered with or for the system by the final supplier. For the purposes of this document 



 

Ecodesign Review Water heaters, Task 1, Final | July 2019 | VHK for EC 177 

controller and control equipment for solar heating systems and auxiliary heaters, if part 
of the system, are restricted to the following: a) Controllers as: 1) system clocks, timers 
and counters; 2) differential thermostats; 3) multi-function controllers. b) Sensors as: 1) 
temperature sensors; 2) irradiance sensors (for short wave radiation); 3) pressure 
sensors; 4) level sensors; 5) flow meters; 6) heat meters. c) Actuators as: 1) pumps; 2) 
solenoid and motor valves; 3) relays. d) Combinations of controllers, sensors and 
actuators listed above. An additional objective of the procedures described in this 
document is to verify control algorithms and, together with the accuracy of sensors, to 
determine control parameters. In addition to verifying the functioning of a controller, its 
equipment and actuators, the determined parameters may be used for numerical system 
simulations. Typically, electrical anodes are not part of the control equipment and are not 
controlled by the control equipment. However, because they are electrical appliances, 
electrical anodes are included in this document. 

The standard provides for classification (Clause 5), requirements (Clause 6), testing of 
sensors (Clause 7), testing of clocks, timers and counters (Clause 8), function testing of 
thermostats (Clause 9), function testing of controllers (Clause 10), testing of actuators 
and additional control equipment (Clause 11), documentation (Clause 12) and a test 
report (Clause 13). Annex A covers testing the electrical supply voltage dependence. 

 EN 12975-1:2013 4.6.8

Thermal solar systems and components - Solar collectors – Part 1: General requirements  

TC312/WG1 

This European Standard specifies performance requirements for fluid heating collectors 
with respect to mechanical resistance to climatic loads, fire safety, weather tightness, 
release of dangerous substances, electrical safety, operating pressure, sound level, 
thermal output and collector efficiency. Fluids included are anti-freeze fluids, thermo-oil, 
air and water which are not intended for human consumption. The intended use of the 
solar collector is to heat up the working fluid. This European Standard also includes 
provisions for evaluation of conformity to these requirements. This European Standard 
covers only the solar collector consisting of its components: i.e. absorber, frame, 
insulation and glazing; It does not cover the fluid. It is applicable to glazed and unglazed 
solar collectors, flat plate solar collectors, evacuated tubular solar collectors, 
concentrating solar collectors, tracking solar collectors and thermal-electrical hybrid solar 
collectors (so called PVT solar collectors). It is not applicable to those solar collectors, in 
which the thermal storage unit is an integral part of the solar collector to such an extent, 
that the heat production process cannot be separated from the storage process for the 
purpose of making measurements of these two processes. 

It covers Requirements (Clause 5), Evaluation of conformity (Clause 6), Solar collector 
identification (Clause 7) and informative annexes on solar collector materials and 
manufacture (Annex A), environmental protection (relating to heat transfer fluids, 
insulation materials and recycling) (Annex B), repeated tests relevant for collector 
modifications (Annex C), normative references to international publications (Annex D) 
and an Annex ZA describing the relationship between this standard and the Construction 
products Directive 89/106/EEC. 

A draft EN 12975-1 was circulated Sep 2017 to bring the standard up to date with the 
CPR and ErP Regulations and the PED. This draft introduced among others annexes ZB, 
ZC and ZD for relationship with regulations 811/2013, 812/2013 and 814/2013 
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respectively. The draft describes how EN 12975-2 results translate to ISO 9806:2013 and 
ISO 9806:2017 (soon to be published). 

If the collector was tested in accordance with one of the previous versions of the test 
standard EN ISO 9806:2017 the following table applies: 
 

Table 36. Overview of ISO 9806 versions, in relation to EN 12975-2 

 ISO9806:2017 ISO9806:2013 EN12975-
2:2006 

Internal pressure tests for fluid 

channels 

Clause 6 Clause 6 Clause 5.2 

Air leakage rate test (air heating 

collectors only) 

Clause 7 Clause 7 -- 

Rupture or collapse test (air 

heating collectors only) 

Clause 8 Clause 8 -- 

Standard Stagnation Temperature Clause 9 Clause 10a Annex Ca 

Exposure and half-exposure test Clause 10 Clause 11b Clause 5.4c 

External thermal shock Clause 11 Clause 12b Clause 5.5c 

Internal thermal shock test Clause 12 Clause 13b Clause 5.6c 

Rain penetration test Clause 13 Clause 14 Clause 5.7 

Freeze resistance test Clause 14 Clause 15d Clause 5.8d 

Mechanical load test with positive 

or negative pressure 

Clause 15 Clause 16 Clause 5.9 

Impact resistance test Clause 16 Clause 17 Clause 5.10 

Thermal Performance 

Incidence angle modifier  

Heat capacity cp 

Clause 19-26 Clause 20-27e Clause 6e 

Pressure drop Clause 27 Clause 28 Clause 6.2.8 

Final inspection Clause 17 Clause 18 Clause 5.11 

a Round Result to the next higher multiple of 10° 
b Tests according to Class A, B, C are considered as Class A, B, C in EN ISO 9806:2017. Class A+ 
is not possible. 
c Tests are considered as Class B in EN ISO 9806:2017 
d Tests of heat pipe collectors according to EN ISO 9806:2013 and EN 12975-2:2013 cannot be 
transferred 
e Formula 12, Annex B and Annex G of EN ISO 9806:2017 shall be used to convert the thermal 
performance parameters into the format required in Table A.6 of the ISO 9806:2017. 
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 12975-2:2006 - withdrawn  4.6.9

Solar energy - Collector components and materials - Part 2: Heat-pipes for solar thermal 
application - Durability and  performance 

TC312/WG1 

The draft Annex ZB, ZC and ZD describe amongst others the Collector aperture area, 
Zero loss efficiency, First order coefficient, Second order coefficient and Incidence angle 
modifier. 14112975-2:2006 - withdrawn 

 ISO 9806:2013 (soon: 2017) 4.6.10

Solar energy — Solar thermal collectors — Test methods 

ISO/TC180 & CEN/TC312/WG1 

 

4.7 Measurement uncertainties and verification tolerances 
Reproducibility of measurements is an important issue in this context. LABTQ has 
performed multiple round-robin tests of gas appliances and gas boilers in particular. The 
results show that the measurement uncertainty for the useful efficiency (at full load or 
part load) is +/-2%. The uncertainty for the seasonal efficiency (which includes auxiliary 
energy consumption in various power modes) was increased to +/- 2.5%. As LABTQ 
applies rigorous procedures to improve reproducibility it is believed these values reflect 
the current "best-in-class" as regards measurement uncertainties. These values can be 
compared to the current ECOtest round robin test. The association is promoting third 
party certification to ensure minimum Ecodesign requirements are met and energy 
labelling is providing reliable information.  

 ECOTest -  "Round robin" test of measurement uncertainties 4.7.1

On 19 July 2017 CEN issued a call for tender for the execution of supporting co-
normative work to support the implementation of the requirements regarding the 
verification of the declared parameters for the application of labelling delegated 
regulations and Ecodesign regulations of space and water heaters - (EU) No 
811/12/13/14 2013 under the Standardization Requests M/534 (Water heaters) and 
M/535 (Space heaters), for which a Specific Agreement N° CEN/534-535/2015-14 ‘Water 
and Space Heater Ecodesign’ was signed between the European Commission and EFTA 
and CEN. This project is now referred to as "Ecotest". 

The scope of the project is to provide for the technologies covered under the mandates 
M/534 (water heaters) and M/535 (space heaters), for the parameters regulated under 
these mandates, a verification of the declared parameters for the application of labelling 
delegated regulations and Ecodesign regulations of space and water heaters - (EU) No 
811/12/13/14 2013. (See Annex II Short summary of objectives M/534 and M/535) . 

                                           

141 For the specific use in Annex ZB, Annex ZC, and Annex ZD, the collector reference area is designated as 
ASol where ASol = AApt (aperture area as defined in ISO 9844) if tested according to EN 12975-2 and ASol = 
AG  (gross area) if tested according to ISO 9806:2013 or later. The efficiency parameters used for any 
performance calculation shall match the used reference area as defined in Annex G of EN ISO 9806:2017. 
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The mandates state ‘Each harmonised standard shall include a verification procedure that 

can be used to verify the declared parameters in particular for market surveillance 
purposes.’ Such procedure shall: 

1) identify the sources of variability to be considered for market surveillance purposes; 

2) provide values for measurement uncertainties for the purposes of the verification 
procedure for the measured parameters taking into account the different sources of 
variability to be considered when a specific product is taken from the market and 
measured for market surveillance purposes; 

3) indicate if, in order to reduce the impact of variability to the system, specific criteria 
should be met by laboratories involved in the verification of the declared data (e.g. 
quality management system, qualification system, personnel training)’ 

The general objective of the project under this call is: 

4) to provide for each parameter measured for the application of (EU) Regulation(s) 
811, 812, 813 and 814 of 2013 and each appliance a value of the inter-laboratory 
reproducibility obtained with the test procedures of the corresponding standard 
developed; 

5) to propose improvements of the procedures from the standards; 

6) to evaluate the value of inter-laboratory reproducibility with the improved 
procedures; 

7) to propose for all parameters and appliances tested a value of a reasonable tolerance 
that shall be used for the market surveillance. 

An interim (progress) report is expected for 30 Sep 2018 and a final report for 16 June 
2019. In more detail the final report for phase 1 (S+20,5 months) shall contain following 
elements: 

A. An assessment (with Round Robin Tests) of the inter-laboratory reproducibility, 
repeatability and variability required by and for parameters to be used for the 
application of labelling delegated regulations and Ecodesign regulations of space 
and water heaters - (EU) No 811/12/13/14 2013 - by evaluating the standards 
implementing those regulations; 

B. Comments to the relevant TC’s upon the practical application of the relevant 
standards in view of the above application (see Annex III Standards to be revised 
under Specific Agreement N° CEN/534-535/2015-14 “Water and Space Heater 
Ecodesign”) and suggestions of improvements of the procedures that are 
expected to lead to better reproducibility when needed. The final report for phase 
1 (see under 3.3) will be the guidance for taking up the improvements into the 
standard Steering Group; 

C. Comments on tolerances to be used for the market surveillance in the light of the 
results obtained, a presentation of the state of the art and suggestions. 

Only laboratories accredited against ISO 17025 are eligible to participate (with possible 
exceptions for new technologies). 
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The standards involved are: 

Table 37. Overview of standards that are part of the round robin ECOtest  

Revision/Amendment of 

Standards c) 

Secretariat TC or TC WG 

CEN CR 1404 (under revision as prCEN/TR 1404 
rev) 

AFG/BNG CEN/TC 238 WG 2 

prEN 15502-1:2012+A1:2015 rev a) NEN CEN/TC 109 WG 1 

prEN 13203-2:2015 rev AFG/BNG CEN/TC 109 WG 4 

prEN 13203-4 rev AFG/BNG CEN/TC 109 WG 4 

prEN 13203-6 rev AFG/BNG CEN/TC 109 WG 4 

EN 50465:2015 rev 
 EN 50465:2015 

DKE CEN/CLC/JWG FCGA 

prEN 12309-2:2015 rev UNI CEN/TC 299 WG 2 

prEN 12309-3:2015 rev UNI CEN/TC 299 WG 2 

prEN 12309-4:2015 rev UNI CEN/TC 299 WG 2 

prEN 12309-6:2014 rev UNI CEN/TC 299 WG 2 

prEN 304 rev b) DIN CEN/TC 57 WG 2 

prEN 15034:2006 rev DIN CEN/TC 57 WG 5 

prEN 14511-2:2013 rev UNM CEN/TC 113 WG 8 

prEN 14511-3:2013 rev UNM CEN/TC 113 WG 8 

prEN 12102:2013 rev UNM CEN/TC 113 WG 9 

prEN 14825:2013 rev NBN CEN/TC 113 WG 7 

prEN 16147:2011 rev DIN CEN/TC 113 WG 10 

prEN 13203-5:2015 rev AFG/BNG CEN/TC 109 WG 4 

prEN 12975 (revision of prEN 12975- 

1:2006 d)) 

SNV CEN/TC 312 WG 1 

prEN 12976-2:2006 rev NEN CEN/TC 312 WG 2 

prEN 12977-2 rev DIN CEN/TC 312 WG 3 

prEN 12977-3:2012 rev DIN CEN/TC 312 WG 3 

a) Only minor changes for EN 26:2015 and EN 89:2015 following changes made to EN 15502-1. 

Therefore not taken up separately. 
b) EN 15456:2008 regarded as less relevant for this project 

c) EN 15316-4-3:2007 and EN 62301:2005 regarded as not relevant for this project 
d) EN12975-2 is not on this list as it was withdrawn some years ago and was replaced by 

EN ISO 9806:2014, which will not be harmonized under M/534 
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5 OVERVIEW OF ISSUES 

5.1 Introduction 
This chapter describes issues identified in the previous chapters on regulations and 
standards that are considered relevant for the review of the Regulations 812/2013 
(labelling) and 814/2013 (Ecodesign) for water heaters. Stakeholder comments have 
been included where available. 

5.2 Issues addressed in Article 7  

 GHG limits for refrigerants 5.2.1

The F-gas regulation limits the GHG emissions of all relevant refrigerants placed on the 
market in the EU, including those used in (DHW) heat pumps, and provides for a market 
mechanism reducing the mass of refrigerants used. The Commission has concluded that 
the measure is effective.  

Manufacturers state that further tightening of these measures, specifically for 
space/combination heat pumps, is not appropriate and could even negatively affect other 
performances, most notably noise (if less refrigerant may be used, then the air flow 
needs to increase resulting in more noise). The question, to be debated at the 
stakeholder meeting, is whether the regulation should go beyond the F-gas regulation in 
setting limits.    

 NOx, CO and HC emissions 5.2.2

Regulation 814/2013 introduced NOx emission limit values for water heaters using 
gaseous or liquid fuels similar to those applicable to boilers and combi-boilers 
(813/2013). 

Dedicated gas water heaters are tested according to EN 26 (instantaneous) or EN 89 
(storage). The water heater is tested with an inlet temperature of 10ºC and a fixed outlet 
temperature of 40ºC, at 70% of nominal heat input, 50% of nominal heat input and 
minimal heat input, weighted with 0.10, 0.45 and 0.45 respectively. 

For combi-boilers emissions are weighted according a load distribution profile more 
typical for space heating, based on  measurements according EN 15502-1. If combination 
boilers need to be tested for emissions during DHW production, then additional testing is 
needed, as cold water inlet temperatures deviate from system return temperatures. 

For all gas-fired space and water heaters the required NOx emissions should be specified 
per type of test gas used (second family G20, G25 or third family G30, G31). It is 
currently unclear if the given limit applies to heaters tested with third family gases. 

 Water heaters designed for bio-fuels 5.2.3

The use of liquid bio-fuels in heaters requires slight modifications on materials used for 
gaskets and sealing mainly, and controls that allow proper combustion with variable fuel 
quality. The efficiency of such water heaters are however largely the same as can be 
used with fossil fuels of similar calorific properties. 



 

Ecodesign Review Water heaters, Task 1, Final | July 2019 | VHK for EC 183 

During the 2nd stakeholder meeting most stakeholders responded negatively to the 
suggestion to apply a 'bonus' (i.e. lower Ecodesign requirements, a different scaling of 
energy efficiency classes, or a quantitative correction of the efficiency, much like the 
Biomass Label factor used in regulations for solid fuel heaters).  

However, if the energy efficiency is the expression of the amount of useful heat from a 
unit of primary fuel, then large-scale bio-gas admission to the grid could be reflected by 
a PEF for gas, similar to the PEF for electricity (which reduces when more renewable 
energy enters the grid). The use of a gas-PEF should be discussed horizontally as it could 
be applied in related regulations, notably for space/combination heaters, as well. 

*** 

The issues related to the validity of the Conversion Coefficient ("PEF") and the 
appropriateness of third party certification (= conformity assessment) are addressed in 
separate sections in this chapter. 

5.3 Other, product-specific issues  

 Hybrid water heaters (fuel-electric) 5.3.1

Task 4 will show that there are currently configurations for DHW heating in which a heat 
pump "pre-heats" DHW, say up to 35-40ºC and thus achieves a relatively high efficiency 
even in less favourable conditions. The lukewarm water is then transferred to an electric 
storage boiler for further heating up to 60ºC (or even higher). This occurs with a COP=1 
but the combined COP (of heat pump and electric storage heater combined) can still be 
attractive. 

Such "hybrid" solutions cannot be properly assessed in today's available standard and/or 
guidelines (Transitional Methods, and/or 2018 Guidelines). 

 Heat pumps 5.3.2

Standard rating conditions 

Currently air-to-water DHW heat pumps are assessed (rated) at one single condition, 7ºC 
outdoor temperature. The performance however depends on the seasonal variation in 
outdoor temperature. 

Adding more test points to the current method would increase the testing costs 
significantly (because of the need to perform 24h tapping patterns at multiple outdoor 
conditions). The issue is to be debated during the consultation round that is expected to 
follow after finalisation of this study. 

The standard rating conditions for 'exhaust air' heat pumps (Table 6 of 812/2013 and 
Table 4 of 814/2013) prescribe a dry bulb air temperature of 20ºC and a wet bulb 
temperature of 12ºC. This implies a moisture content of 5.4 gr/kg, similar to outdoor air 
(dry/wet bulb temperature of +7ºC/+6ºC) and ignores the increase of moisture content 
by human metabolism and various activities (cooking, laundry, etc.). Experts in 
TC113/WG10 (responsible for EN 16147) have argued that ventilation exhaust air should 
have a wet bulb temperature of at least 14ºC. There is a category in the regulation called 
"indoor air' which has an air temperature of 20 ºC /15ºC which could also be used for 
this purpose. 
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Capacity to be used for Prated, COPrated, noise and NOx 

Experts in both CEN/TC 299 and CEN/TC 109/WG4 pointed out the possible confusion 
arising from establishing the rated heat output Prated in reference design conditions (-
10ºC outdoor, or 100% part load=full load) whereas the COPrated / PERrated, noise and 
NOx (for fuel fired HPs) are established in standard rating conditions (+7ºC outdoor, or 
35% part load). 

An additional complexity are the rating conditions of fixed speed heat pumps versus 
variable speed heat pumps. 

Experts agree that more clarity is required as to which condition and capacity should be 
selected for sound power testing for all types of heaters involved. 

Peak temperature of tapping 

The regulations 814/2013 and 812/2013 require a peak temperature of tappings (in the 
S and larger load profiles) of 55ºC. In the FAQ 2015 it was allowed to 'add' electrical 
energy with a COP=1 to compensate for lower supply temperatures (as many heat 
pumps struggle to achieve this without additional immersion heating), but in the 
FAQ2018 this has changed and the minimum temperature of the tapping has to be 
reached by the appliance. 

This means the DHW heat pump standard EN 16147:2017 has to be revised and 
discussions on how to proceed are ongoing. This discussion is linked to a possible 
requirement for a minimum storage temperature that is considered 'safe' 142. 

DHW heat pumps sold without storage 

As it happens, some heat pump heat generators are placed on the market without a 
storage tank. Currently there is no way to calculate the performance of such heat pump 
heat generators as they are not 'water heaters' (generally cannot be tested using a DHW 
load profile out of the box). These can be either: 

1. heat pump heat generators that are intended to be combined with storage tanks 
before they are put into practice (these can be existing tanks, or tanks purchased 
from a different supplier); 

2. or heat pump heat generators that are generally quite powerful and able to 
produce high temperature heat (e.g. CO2 type heat pumps) and can be installed in 
systems with a large heat capacity without storage tanks (hotels, sports/wellness 
centres). 

In the first situation the HP heat generator can be assessed using an equation similar to 
"Packages of heat pump and solar device" as published in the 2018 Guidelines under 
"Packages where not all information is available". Care should be taken that the 
calculation method does not result in unfair benefits compared to actual measurement of 
water heating performance of an integrated product.   

                                           

142 The regulation 814/2013 and 812/2013 do not prescribe a minimum temperature of DHW storage tanks. 
Only in the TM2014wh, in the description of the assessment of the V40 value, a storage temperature of 65ºC 
is mentioned. In practice most standards for products containing DHW storage tanks prescribe a set point of 
65ºC: Storage tank standards EN 12897 and EN 15332 both use 65ºC as set point, as does FprEN 13203-
2:2018 (combi-boilers) and EN 89:2015 (for gas storage water heaters). EN 50440:2015 for electric storage 
water heaters refers to "out-of-the-box" settings (no minimum specified) but its international counterpart IEC 
60379 (2018 draft) specifies a minimum 65º storage temperature. 
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In the second situation the heat pump heat generators often also meet the definition of 
space heating heat pumps and certain manufacturers choose to rate them as such, even 
if the rating is not appropriate for the intended use as water heater. Stakeholders 
suggest to add new standard rating conditions for heat generators sold without storage 
tanks, these being: A7 or B0 / W45-60 (return-supply) for both COP and Prated. 

 Buffer tanks 5.3.3

Buffer tanks, or system buffers that store system water (e.g. to limit cycling in case the 
available system capacity is too small, or to collect/store solar energy), are covered by 
811/2018: They are 'hot water storage tanks' and if sold as part of a package containing 
a solar device information on efficiency class, standing loss and storage volume must be 
stated. The storage temperature to be used for the assessment is not stated in the 
regulation 811/2013 (only indirectly in TM2014wh). 

When buffer tanks are combined with DHW production (via an internal coil or external 
plate heat exchanger) the storage temperature is close to 80ºC in practice. Most 
standards however prescribe a minimum storage temperature of 65ºC which 
underestimates the actual losses. 

 Solar devices 5.3.4

The Solar Industry in particular views the package label (and also the Product Fiche of a 
package) as an important instrument to illustrate to consumers the potential benefits 
resulting from the combined effect of several components of a space and water heating 
system, including solar thermal. In fact, for space /combination heaters the package 
label is the only regulatory tool that considers the contribution of solar thermal systems 
for total space heating efficiency.  

Calculation of water heating and space heating efficiencies 

The energy efficiency (of space- and/or water heating) of solar devices is covered under 
the current regulation as either: 

� Solar water heater: This product comprises solar devices and a water heater (can be 
integrated or supplementary) and can supply DHW on demand. The water heating 
performance is based upon a solar device test (SOLICS or EN 12976-2:2017, for 
factory-made systems) or solar component testing (SOLCAL or better EN 15316-4-
3:2017, for custom built systems) combined with a water heating efficiency of the non-
solar water heater.  

- This product is covered by a water heating product label, and technical 
information; 

� Solar device plus water heater: This is by definition a package (components placed on 
the market separately) and the performance can only be calculated using the package 
fiche approach 

- This package must be accompanied by a package label and package fiche, 
plus product labels and product information of the components if 
applicable;  

� Solar device plus space heater: This is by definition a package (no solar space heaters 
are defined in). The seasonal space heating efficiency is calculated using the method in 
the package fiche, based on the preferential heat generator efficiency, corrected by a 
contribution of the solar system. 



 

Ecodesign Review Water heaters, Task 1, Final | July 2019 | VHK for EC 186 

- This package must be accompanied by a package label and package fiche, 
plus product labels and product information of the components if 
applicable;  

- An alternative, simpler method to the package fiche calculation is 
presented by SHE in comments supplied (see section below). 

 

Calculation of solar contribution in space heating package label 

The present calculation of the solar contribution to space heating requires inputs related 
to collector size, (solar) storage tank volume, tank rating and collector efficiency, factors 
'III' and 'IV' and a correction of 0.9. Note: The value '0.9' only applies to packages 
comprising a preferential boiler, for a cogeneration package the value is '0.7', and for 
heat pumps it is '0.45'. The origin of the value and the reason for the differences 
between packages could not be identified anymore. 

 

 

The total package efficiency equation is: 

2�A8',B&) =	� 29411 ∗ �6A��t ∗ 08&))+ 	+ � 11511 ∗ �6A��t ∗ EB�&+ ∗ 0.9 ∗ á28&))100â ∗ (?=ãä	>=?�ãg) +	2B4 
 

Solar Heat Europe 2018 proposal 

Solar Heat Europe has developed and tested a simpler alternative approach (summer 
2018), using the following equation: 

2�A8',B&) = ��&#)�6,6A��t
���&#)�6,6A��t2B4 + −	�B&)A6(åÃ8&),A1�) ∗ G1&t ∗ Δ?#R� 

Where: 

ηpack,sol = Solar and backup heater efficiency (%) – see example below for calculations 

Pboiler,rated = Rated (peak) heat power output of the backup space heater (kW) – in 
example below 24 r 12 kW  

ηsh = space heater efficiency (%) – in example below 95% 

Psolar(∆Tcol,amb) = Rated heat output of the collector module applied at ∆Tcol,amb (from 
collector test data sheet) (kW) – in example below 0.8 kW 

Nmod = Number of applied collector modules (#) – in example below: 5-15-30 m² 
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∆tint = 0.25, the ratio of overlap of space heating load and simultaneous available solar 
irradiation (> 150 W/m²). 

For a boiler rated 24 kW or 12 kW the package efficiency (preferential solar heat plus 
supplementary boiler) increases more when the combined collector output power 
approaches or even exceeds the rated boiler output (the example below has combined 
collector power from 17% to 200% of boiler rated output).   

This Solar heat Europe proposal assumes that storage volume is optimally sized 
(m3=50*collector area/1000) and has no entries related to standing losses of tank (is 
included in overall factor ∆tint). The ∆tint has been established for the average climate. 
Other ∆tint factors have to be established for colder and warmer climates. 

It is noted that a more accurate, scientifically proven, method is only possible if the 
package fiche is based on an annual heat load (kWh) of the dwelling/building. This is 
currently not the case. 

 

Figure 18. Solar contribution according current and Solar Heat Europe method (summer 
2018) for back-up heater power 12 / 24 kW and collector surface Acoll (in m2, x-axis) 

 

Correction of calculation of solar water heater efficiency 

CETIAT states that the calculation in figure 1 of 812/2013 is not correct. 

First, figure 1, calculation of solar contribution (as correction upon water heating 
efficiency): 
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In more recognisable terms this is: 

(1.1 ∗ �?=©V − 0.1) ∗ 	�366 ∗ 0.6 ∗ 5>��5ãÜã;Üç + −	� 2.5 ∗ 5=èé(366 ∗ 0.6 ∗ 5>��)+ − 	�?=©V	 
 

A breakdown of the calculation results in: 

a) 1.1*eta_DHW -10% is the efficiency of the non-solar water heater, first corrected 
by 1.1  and then by -0.1 so that WH at lower efficiencies get a malus and WH at 
higher efficiencies get a bonus, with the tipping point at an efficiency of exact 
100%. 

b) 366*0.6*Qref is the annual DHW demand (Qref is the daily hot water demand 
according the tapping profile, in kWh/day, 0.6 is a factor that corrects this 
demand to more realistic values, and 366 converts this into annual values, in 
kWh/a). Divided by Qnonsol (annual demand to be fulfilled by the non-solar water 
heater) the result is the share of non-solar demand of the annual DHW demand.  

a) and b) combined is the efficiency of the water heater multiplied by the non-
solar fraction. 

c) 2.5*Qaux / annual DHW demand is the annual electricity consumption, converted 
to primary energy with factor 2.5, then divided by the annual DHW demand which 
results in a share of primary energy. 

 

The expert states that the calculation of the contribution should be changed to this: 

(366 ∗ 0.6 ∗ 5>��)
êë 5ãÜã;Üç1.1 ∗ �?=©V − 0.1ì + (2.5 ∗ 5=èé)í 	− 	�?=©V 

Or in more easily understandable terms: 

=ããè=ç	S�ª	m�<=ãm(J>�<. �ã�>gÛ	�ãJè?	�Ü>	S�ª	ℎ�=?) +	(J>�<. �ã�>gÛ	�ãJè?	�>Ü<	�ç�i?>�i�?Û) 	− 	�?=©V 

The result is a simple output/input ratio, or efficiency.  

The figure below shows that the "Leger calculation" results in a more realistic correction, 
without unexplainable variations per Qref. 
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Figure 19. Contribution of solar device to water heating efficiency, for smaller and larger 
system 

(calculations by VHK, using an implementation of SOLCAL by Solar-Experience GmbH) 

The calculation is based in an 'Average' climate, assuming a typical flat plate collector (of 
4 or 16 m²), a 300 L storage and 70% efficiency of the water heater. The proposed 
correction is less beneficial for some tapping patterns (L and XXL). 

Distribution losses added to heat demand to be met by solar devices 

In regulation 812/2013 the water heating demand in all solar calculations (both SOLCAL 
and SOLICS, in accordance with TM2014wh) includes distribution losses of the solar 
collector loop of 1.09 kWh per day (fixed value). This results in a higher Qnonsol as these 
losses as a result need to be covered by the non-solar water heater. The overall 
efficiency however is calculated assuming a demand without distribution losses. This 
introduces a difference with calculations of efficiencies of other water heaters that do not 
include distribution losses in the assessment of energy inputs. This leads to a systematic 
difference of 19% in tapping profile M,  9% for L and 6% for XL. 

Thermosiphon solar water heaters 

Solar Heat Europe argues that users of thermosiphon solar water heaters adapt their 
behaviour to the characteristics of solar water heating and that this should be taken into 
account in the  calculation of the performance for instance through a compensation of 
10%, similar to the smart control factor.  
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Ecodesign requirements for solar water heaters are based on 'average' climate 
only 

Water heating 

The Ecodesign regulation 814/2013 for water heaters requires the water heating energy 
efficiency of the (factory-made) solar water heater to be assessed for the 'average' 
climate only. However, most solar water heater products (these being thermosiphon 
systems mainly, the rest are packages) available in the EU are typically not used in an 
'average' climate but in a 'warmer' climate. As a result the Ecodesign requirements based 
on the 'average' climate are relatively strict and do not bear value for the main markets 
of these types of solar water heaters.  

The labelling regulation 812/813 for water heaters also requires the efficiency class of 
solar water heaters to be determined using the 'average' climate. The product label does 
allow showing the 'annual electricity (or fuel) consumption' for three climates, but this 
quantitative data alone does not give an easy interpretable value. This approach also 
applies to heat pumps. 

Additionally, the package label for packages including solar devices can show the 
efficiency class for the 'average' climate only. Advertisements including price or energy 
information and promotional material shall also display the efficiency class under the 
average climate. 

The package fiche can show the water heating energy efficiency for all three climates, 
but the method is not based on the actual climates in Athens and Helsinki, but is a simple 
correction of the value for the 'average' climate. Thus the only climate data included in 
the labelling regulation is for the 'average' climate. 

Space heating 

The Ecodesign regulation 813/2013 for space heaters does not include a requirement for 
the minimum efficiency of space heaters with solar devices. Solar devices are only 
considered in the labelling regulation 811/2013 for space (and combination) heaters and 
then again only for the average climate (similar as for water heating energy efficiency). 
In the package fiche for heat pumps there is a possibility to calculate efficiencies for 
other climates, but this only takes into account the change in heat pump performance 
(outdoor temperature bins available for three climates) but not a change in the output of 
the solar devices. 

None of the space/water heating labels discussed presents the efficiencies of products (or 
packages) for all three climate conditions. The room air conditioner label of regulation 
626/2011 is an example of an energy label that does present the efficiencies (plus 
output, SCOP, consumption) in three climates. 
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Figure 20. RAC energy label in 626/2011 

Technically it is not complex to add additional climate conditions for solar devices in the 
regulatory text: Monthly and average reference outside air temperatures and solar 
irradiation can be based upon publicly available datasets (like Meteonorm) and standard 
EN 12976-2:2017 has already done the work for the 'colder' climate available; the 
'warmer' climate of 'Athens' (reference year) can be added as per above. 

Retrofit labels? 

Solar systems are particularly suited to enhance the performance of existing heating 
systems. Solar Heat Europe proposes the installer is allowed/given the opportunity to 
calculate a package performance of a solar system combined with a pre-existing heat 
generator and/or storage tank (the principle could be applied to other configurations of 
heaters as well). 

This requires a method to assign a (water/space) heating efficiency to an already existing 
boiler and/or storage tank (e.g. default values based on age and type). 

Simplified calculation for solar contribution 

The current method for calculating the solar contribution of solar devices to space/water 
heating efficiency requires knowledge of specific solar performance characteristics 
(should be known from product fiche, but in practice not so simple apparently) and a not-
so-straightforward calculation. 

Solar Heat Europe proposes, as one of multiple solutions, a simpler approach in which 
the seasonal efficiency of the package is simply boosted with a number of % points 
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depending on the collector area and the climate. The % improvement represents the 
solar fraction of the heat demand. 

Table 38. Package improvement for simplified solar calculation 

Collector area (Acol) Package improvement 
 Cold – Average climate Warmer  climate 
< 10m² +15% +30% 
10 < Acol < 20m² +30% +45% 
> 20 m² +45% +60% 

 

Abrecht method 

Solar systems may be used for DHW only, or for both space heating and DHW. If used for 
both, ISH argues that most consumers are not interested in distinguishing between water 
and space heating efficiency but how efficient the system is as a whole. Moreover with 
most of the combi-systems which supply heat for DHW and space heating from one 
single storage tank it is also technically not really possible to split it up. 

In addition, for combination heater packages the solar heat is based on the full collector 
area for both functions (whereas in reality only a varying share of the solar heat collected 
will be used for either space hating or DHW). 

Solar expert Abrecht has proposed a method that combines both functions (combination 
heating) in a single method. For more details – see the comment143 and calculation 
tool144 posted on the review study websites. 

mIO method 

An alternative method "mIO" produces more representative results but is more complex 
and requires more inputs (such as length and diameter of piping). For more details – see 
the comments posted on the review study websites.  

Simplified method 

During the 2nd stakeholder meeting of this study Solar Heat Europe and Solar Heat 
Initiative offered to work on / propose a more simplified method to be applied in water 
heater-solar device package labels. This method could be based on the Annual Collector 
Output (ACO) as calculated on Solar Keymark datasheets and other factors/conditions. 

The method is was not yet finalised before the end of this study.  

 

                                           

143 https://www.ecoboiler-review.eu/downloads/SHI 2018-02 ErP Review input Solar Heating Initiative 
V1.1.pdf 

144 https://www.ecoboiler-review.eu/downloads/SHI 2018-02 ErP Review - Calculation tool Solar packages 
V.1.0.xlsx 
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5.4 Cross-category issues 

 Maximum load profile for labelling or Ecodesign (2XL vs. 3XL/4XL) 5.4.1

The Ecodesign regulations for water heaters (and combi-boilers ) require the declared 
load profile for a product to be the maximum load profile or the load profile one below 
the maximum load profile. The Ecodesign scope is limited to 400 kW heat output, a 2000 
l tank and load profiles extend to class 4XL. The labelling regulation scope is limited to 
max. 70 kWh heat output, 500 l tank and load profile of maximum XXL (2XL). 

Problems arise if a combination heater (or water heater) is covered under the labelling 
scope (e.g. < 70 kW heat output) but can meet a load profile larger than 2XL145. Such 
products need to be assessed with the 2XL profile for labelling purposes and the largest 
load profile (e.g. 4XL) for Ecodesign purposes. This means: 

- Manufacturers need to assess their water heater twice: for Ecodesign (according 
to 3XL or 4XL) and for energy labelling (according to 2XL); 

- Manufacturers have to give different product information for the same water 
heater pursuant to Ecodesign and energy labelling, which cannot be compared; 

- The energy labelling Regulation discriminates against such water heaters: their 
efficiency may be lower with a 2XL profile than a 4XL profile; 

- Such water heaters (meeting the 3XL or 4XL load profile) are primarily for 
commercial purposes, for which the energy label is not intended. 

Furthermore, the combination of thresholds at max. 70 kW for the heater and max. 500 l 
for the storage tank limit is not realistic. 70 kW DHW heaters can supply heat to tanks 
much larger than 500 l. Tank sizes also tend to be larger if combined with solar heating 
(to buffer heat over longer period). 

Regarding the upper limit of the scope for Ecodesign, the amount of energy that can be 
withdrawn from a 400 kW combination or water heater, combined with appropriate 
storage tanks at appropriate storage temperatures, is much larger than represented by 
the largest load profile 4XL. Some stakeholders argue that even larger load profiles 
should be made available to such large (>200 kW) combination or water heaters.  

 Fixed storage temperature 5.4.2

The regulation 813/2013 and 811/2013 do not prescribe a minimum temperature of DHW 
storage tanks. Only in the TM2014wh, in the description of the assessment of the V40 
value, a storage temperature of 65ºC is mentioned. As the  

In practice most standards for products containing DHW storage tanks prescribe a set 
point of 65ºC: Storage tank standards EN 12897 and EN 15332 both use 65ºC as set 
point, as does FprEN 13203-2:2018 (combi-boilers) and EN 89:2015 (for gas storage 
water heaters). EN 50440:2015 for electric storage water heaters refers to "out-of-the-

                                           

145 The largest tapping (energy-wise) in load profile 4XL is 24.08 kWh at 40ºC, at 21:30. For an instantaneous 
heater this represents a power draw of 200 kW at 40ºC and 96 l/min (Tcold 10ºC). A storage heater rated at 
70 kW heat output could theoretically produce this same tapping energy content in 20 min. If the tank 
temperature is 60ºC a volume of 414 l would suffice. In practical terms, a 70 kW heater has enough time to 
replenish/recharge this tank in the period between tappings. 
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box" settings (no minimum specified) but its international counterpart IEC 60379 (2018 
draft) specifies a minimum 65º storage temperature. 

In the DHW heat pump standard EN 16147 the storage tank temperature is not defined 
(settings out-of-the-box). In most cases the storage tank temperature of DHW heat 
pumps does not exceed 55ºC when heated with the heat pump. The storage tanks can 
often be heated to 60-65ºC periodically if so required by local law, using an immersion 
heater, but this is not the standard condition for the assessment of water heating 
performance (this may be different for CO2 heat pumps).  

 Product and package label 5.4.3

The opinions of stakeholders regarding the use and effectiveness of the package label are 
largely in agreement: Most state that installers rarely use this possibility and that the 
package label is mainly used by manufacturers to show the higher rating of the package 
of heater, temperature control, heat pump and/or solar device.  

EHI 

Heater manufacturers and National Associations have invested heavily in training 
installers on the Energy Label, including for water heaters. 

Manufacturers do use the package label, which helps to promote renewable heating 
systems and efficient controls; but installers do not always do it as some claim that the 
calculation is too difficult (or unclear), there is no incentive from market surveillance and 
some do not find it a sufficient business incentive. 

EHI prefers not to have the actual efficiency (numerical value) on the Energy Label for all 
heaters as it would risk misleading consumers. The Energy Label should also be made as 
simple and understandable as possible. 

For the same reasons, EHI has doubts about the added value of adding information about 
the seasonal energy efficiency in the other climates zones on the Energy Label. This 
information is already in the product fiche and it is up to the manufacturers to choose to 
communicate on it or not. This information will also not be available for heat pumps that 
do not work in colder climates. 

EHI proposes that manufacturers of products the indoor noise of which is below a 
threshold should be allowed a 'waiver' to avoid unnecessary tests. 

EHPA 

The EHPA has no conclusive opinions on the package label. As regards the product label 
EHPA would like to see a low-temperature combination heat pump label. EHPA is not in 
favour of putting the performance of the heat pump under other climates on the label. 
EHPA is not in favour of a rescaling of labels (at least, not in the short term).  

Netherlands 

The Netherlands states that, based upon EEPLIANT experience, manufacturers of 
packages in general provide a correct package label whereas for other market actors 
(installers) compliance is low. Nevertheless, the Netherlands is in favour of the continued 
use of the package label. Improvements in use and compliance should be realized 
through consumer information, training of  installers and market surveillance. 
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Germany UBA/BAM 

The German UBA/BAM states that the package label is the only measure that is able to 
show the benefits of solar collectors and hybrid space heaters. Both are important 
technologies which should continue to be supported by the (package) label or by another 
appropriate way. The package label gives installers freedom to choose components from 
different manufacturers. Just 2.5 years after entering into force, it would be too early to 
suspend the package label.  

UBA/BAM agrees that the package label enters the market very slowly. Consumers don’t 
know it or may struggle to understand it (in comparison to the product label). Installers 
don’t use it because they find it too complicated (although manufacturers and wholesale 
organisations provide tools) and because consumers don’t ask for it. In consequence, the 
market is still non-transparent. Proper market surveillance is at least very difficult or 
even impossible. In Germany it isn’t used for funding programmes because it is 
considered as too complex and not useful to promote solar thermal collectors directly.  

At the moment, it seems more useful to improve the package label. UBA/BAM sees the 
following possibilities: 

� What public relations or other measures would be useful for better promotion of the 
package label (as well as of the product labels)? 

� What are the users’ expectations and information needs when purchasing a 
(package) space heater? 

� Should the package label be simplified? 

� Should the package label be extended? A few applications are not covered like:  

- water heating with a cogeneration space heater, 

- water heaters and combi heaters with external storage, 

- packages for operation at low temperature, 

- impact of storages: both losses and benefits (efficiency gains through 
continuous operation of on/off space heaters), 

- retrofit of existing space heaters. 

� Does it make sense to make the package label more flexible and more accurate by 
issuing it for actual installation of solar thermal packages (i.e. roof orientation)? 
Installers may know all relevant information. 

� The fiches to calculate the package efficiency class may be too difficult to use. 
Should they be converted into a general calculation method in an EN standard? Are 
easy tools missing? 

� Does it make sense to attach the package label to the (preferred) space heater after 
installation? 

� Should controls be removed from the package label and integrated into the product 
label? 

� How could the energy labelling database enhance package labels (for example if 
data are missing)? How does the database have to be designed that it supports 
issuing labels as well as possible? 
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UIPI – International Union of Property Owners  

UIPI finds it necessary to add, on top of the product fiche and technical documentation 
included in the package of water heaters and/or boilers, additional documentation to 
explain in a simple, clear and non-technical language the different indicators of the 
energy labels and provide recommendations on how to efficiently operate the appliance. 

Groupe Atlantic 

Group Atlantic doubts the effectiveness of energy labels for such technical products and 
considers the recommendations of engineering companies, consultants and installers to 
be much more efficient. Groupe Atlantic wants the energy label to be as simple and 
understandable as possible, and advocates a revision of the existing package label. 

The package label should be kept, but transformed into an extended product label which 
would allow the manufacturers to publish only one label for a product (instead of two as 
of today). For instance, most of the heat pumps sold on the market are delivered 
systematically with an outdoor temperature sensor which obliges the group to publish 
two labels. 

RISE- Sweden 

RISE has shared a list of comments and recommendations, the most relevant ones 
shown below: 

- the actual seasonal efficiency (value) should be visible on the label and indicated 
for all climates the product is considered fit for purpose. 

- the low-temperature combination heater should be covered by a product label. 

- the package label should remain but its application should be simplified as 
manufacturers find the package label difficult to use. 

- label classes should be rescaled, with A starting at higher efficiencies and having 
more resolution in beyond A classes. 

- manufacturer of products of which the indoor noise level is below a certain 
threshold should be allowed a 'waiver' to avoid unnecessary tests. 

- the test temperatures in EN 14825 should not be based on fixed outlet 
temperatures as most heat pumps now apply a variable flow rate. Instead a mean 
temperature should be applied. 

SHI – Solar Heat Initiative 

The SHI finds that the benefits of solar devices are 'hidden' in the package label that is 
created for another heat generator. SHI proposes to market solar devices, in particular 
collectors, as renewable heat generators in their own right, and advocates the  SOLERGY 
collector performance label. 

SHI also finds that solar devices should be considered preferential heaters, in accordance 
with FAQ 56 (in FAQ2018)146. 

                                           

146 37. What is the definition of preferential heater? A preferential heater is a heater that generates heat in 
cases where the heat demand is lower than or equal to its rated output. In general, a preferential heater is a 
heater which is to be switched on first (usually because it gives the best efficiency). Only if the heat demand 
exceeds the output of the preferential heater, the supplementary heater is switched on. 
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The current package label calculation can be made simpler and more robust, especially to 
show the benefits of solar devices combined with space and/or water heating devices. 

Solar Heat Europe (ESTIF) 

Based upon the results of the LabelPack A+ project SHE recommends to rethink the 
overall labelling concept in order to increase enforcement. This would include overhauling 
the efficiency categories, the design of the label and its calculation methods. More 
specifically SHE recommends: 

- Include expected energy consumption on the label; 

- Review scale of energy efficiency classes system; 

- Include performance under other climates; 

- Allow labelling of package with existing boilers (showing efficiency of current 
boiler and efficiency of improved package); 

- Better connection between energy labelling and EPBD. 

 Primary energy factor - PEF 5.4.4

Stakeholder responses 

Stakeholders have been asked which PEF they would propose for Ecodesign/labelling of 
heaters. The responses ranged from PEF =2.0 (JRAIA, Mitsubishi, EPEE and EHPA) to 
PEF=3.0, based on a marginal displacement mix (joint statement by Bioenergy Europe, 
COGEN Europe, EFIEES, EGEC, EHP and Solar Heat Europe/ESTIF147). 

Eurelectric/the electrification alliance supports the PEF as proposed in the revised Energy 
Efficiency Directive (= 2.1)148. 

Stakeholders that argue that a marginal PEF should be considered mention as reasons: 

1. The lowering of the PEF is partially a result from the increased share of solar 
energy in electricity production (on annual basis), but heat demand is generally 
higher during periods of lower solar electricity generation (night-time, winter). A 
PEF that takes into account seasonal variations is more applicable.  

2. Where the use of space/combination/water heaters leads to a change in electricity 
demand, the generation mix used to follow the change in demand is likely not 
represented by the average electricity mix, as this average mix includes 
renewable electricity generation on the basis of priority dispatch (as electricity 
from renewables have the lowest variable costs, they are prioritised). Instead it is 
argued that a change in demand is primarily met by (or displaces) electricity 
generated by dispatchable technologies that can easily change their output in 
response to changes in demand, resulting in a lower share of renewables149. This 

                                           

147 In that statement the joint parties prefer a PEF (or CC) that takes into account seasonal and marginal 
approach and is based on GCV (not NCV as currently). 

148 See http://www.europarl.europa.eu/sides/getDoc.do?type=TA&language=EN&reference=P8-TA-2018-0442 
149 EU Displacement Mix - A Simplified Marginal Method to Determine Environmental Factors for Technologies 

Coupling Heat and Power in the European Union, Final report © FfE, May 2018  
https://gallery.mailchimp.com/4f2cf878a38d152a781d97560/files/cf00f99e-7c78-408f-9a56-
150feaeccc38/20180515_EU_Displacement_Mix_002_.pdf 
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marginal PEF is closer to 2.8 (excluding nuclear generation) to 3.1 (including 
nuclear generation) on the basis of the net calorific value of fuels. 

Germany expects the PEF to decrease and suggests to switch to specific energy 
requirement or SER (energy IN/useful heat OUT), the reciprocal of the efficiency (useful 
OUT/energy IN) as the efficiency metric limits the possible range of values to be covered 
(if more efficient, SER is closer to zero, if SER becomes negative the unit is saving 
energy elsewhere). 

Status of PEF discussion 

The current revision of the EED includes an update of the PEF, taking into account the 
rising share of renewables in electricity generation. The most recent available document 
is the 2nd reading of the European Parliament, suggesting a default PEF = 2.1 (Annex IV, 
footnote 3) 150. 

The current PEF = 2.5 is present in the regulations (as "conversion coefficient CC=2.5") 
in supporting documents (transitional methods) and present in equations in many 
technical EN standards of many product groups, so that these standards can be used for 
presumption of conformity with the relevant regulations. A change of the PEF in the 
regulatory text will therefore have a "ripple-effect" extending to many EN standards. 

 Definitions 5.4.5

Definitions for the following parameters need to be clarified: 

- Heat generators: Similar to renewable energy extracted by heat pumps, solar 
energy should be considered a form of (preferential) heat generation. Non-
renewable space heaters are used to complement the output of a solar system; 

- A stakeholder questioned whether the scope is sufficiently technology neutral, as 
there are more ways than Joule heating to convert electric power into useful heat 
(magnetic induction elements?) and suggested a more generic definition: 
“Conversion of gas/oil/electricity to useful heat for space/water heating”. A 
change like this requires a check on unwanted inclusion of technologies.  

- A definition for 'preferential heater' is missing. 

- The use of 'preferential' and 'supplementary' in the package fiches is not logical in 
certain fiches: Figure 1 (for boilers) presents a "supplementary heat pump", which 
according the definition should generate heat in case the heat demand is greater 
than the rated heat output of the preferential (fuel) boiler. In practice it is the 
other way around as the fuel boiler supplements the (electric) heat pump (as in 
fiche figure 3 & 4). 

- The relation between the rated heat output of preferential and supplementary 
heater(s) and Prated should be clarified: Prated can refer to the preferential boiler 
(e.g. for fuel boilers), but also to the combination of both preferential and 
supplementary heat generators (e.g. for heat pumps Prated = Pdesign, which 
includes a possibly fictional supplementary heater sup(Tj) with its own rated heat 
output). 

                                           

150 http://www.europarl.europa.eu/sides/getDoc.do?type=TA&language=EN&reference=P8-TA-2018-0442. 
Annex IV, footnote 3: "Member States may apply a default coefficient of 2,1 or use the discretion to define a 
different coefficient provided that they can justify it ". 
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- The definitions and values for correction factors of temperature controls as 
applied in the calculation of the efficiency of a package are not present in the 
regulation. 

- The rated volume of a storage tank does not explicitly state this is the DHW 
volume (and does not include heat exchanger volume) or how system volume (in 
case of DHW buffer tanks) is considered. 

5.5 Validity of conversion coefficient (CC or PEF) 
Article 7 of 812/2013 requires an assessment of the validity of the conversion coefficient 
(CC) value. In Task 6 of this study reasons for changing the CC (linked to PEF) and the 
value to be used are discussed, and the possible impacts of a change from 2.5 to 2.1 are 
presented in the form of revised Ecodesign energy efficiency limits and energy classes.  

5.6 Third-party verification  
Similar to space/combination heaters the regulation 814/2013 on Ecodesign 
requirements for water heaters requests, in Article 7.f, an assessment of appropriateness 
of third party certification (actually: a conformity assessment procedure involving 3rd 
party verification). 

The major difference with 'boilers' is that water heaters (including the water heating 
performance of combination boilers) have never been subject to 3rd party verification. 

This section therefore does without the paragraphs detailing the history of 3rd party 
assessment and proceeds directly to a section on the modules and procedures prescribed 
for conformity assessment and the risk assessment that is the basis for such procedures, 
followed by a section describing stakeholder opinions on the matter, and section that 
discusses different aspects of conformity assessment. The last section provides a 
summary and conclusion. 

 Conformity assessment modules and risk 5.6.1

The review article 7 in 814/2013 (and 813/2013 for space/combination heaters) asks for 
"an assessment of appropriateness of third party verification". The below section shows 
that only Module A does not involve Notified Bodies (3rd parties) at any point. Other 
modules require assessment by either Notified Bodies or an accredited in-house body 
(aihb).  

Modules for conformity assessment 

The following modules for conformity assessment exist under 768/2008/EC151: 

1. Module A is a self-declaration without involvement of NB. Other modules introduce 
verification by NB or aihb doing tests for each product (A1) or at intervals decided 
by the testing body (A2). 

2. Module B is the type examination by a notified body, resulting (if positive) in a EC 
type examination certificate to the applicant. 

                                           

151 CERTIF 2009–04, Introduction to conformity assessment and conformity assessment procedures of the new 
legal framework (as laid down in decision 768/2008 of the new legal framework) SOGS N 594 EN, 17-3-2009 
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3. Module C requires a prior EC-type examination certificate by a NB (Module B). The 
sub variant Module C1 or C2 introduce verification of type by NB or aihb for each 
product (C1) or at intervals decided by testing body (C2). 

4. Module D also requires Module B (a prior EC-type examination certificate by a NB) 
and assessment by the NB of the quality system (QS) of the manufacturer for 
production, product inspection and testing of products by surveillance including 
audits. Module D1 does without the prior EC-type examination, but product tests 
may still be part of the audits. 

5. Module E is similar to Module D as it requires Module B (a prior EC-type 
examination certificate by a NB) and assessment of the quality system (QS) of the 
manufacturer. A difference to D is that in Module E the QS does not involve 
production (only product inspection and testing of products). Module E1 does 
without the prior EC-type examination, but tests may be part of the audits. 

6. Module F (like C, D and E) requires a Module B type examination certificate, and 
requires a NB to verify the conformity to type (for each product or interval 
decided by body). Module F1 does without the prior EC-type examination. The NB 
may still perform tests to verify the conformity to type (for each product or 
interval decided by body). 

7. Module G is rather similar to F1 (no prior type examination), but here the NB 
carries out "appropriate tests" (more flexibility on testing schedule). 

8. Module H is similar to Module D1 and E1 as it does not require a prior EC-type 
examination certificate by a NB. However, the quality system (QS) to be assessed 
is much larger as it covers design, manufacturing and final product inspection and 
testing of products, and tests may be part of the audits. Module H1 includes a 
design examination. Like Module H tests may be part of the audits.  

As certain modules are designed to be applied in combination, the total number of 
conformity assessment procedures is reduced to 15. These are the procedures: 

Table 39. Conformity assessment procedures 

 Who does verification? Product 
checks? 

 Design 
phase 

Production phase 

A - Internal production control    

A1 - Internal production control plus supervised product checks  NB or aihb each 

A2 - Internal production control plus supervised product checks at random intervals  NB or aihb (random) 
interval 

B+C - EC-type examination (B) followed by Conformity to EC-type based on internal 
production control (C) 

NB   

B+C1- EC-type examination (B) followed by Conformity to EC-type based on internal 
production control plus supervised product testing (C1) 

NB NB or aihb each 

B+C2 - EC-type examination (B) followed by Conformity to EC-type based on 
internal production control plus supervised product checks at random intervals (C2) 

NB NB or aihb (random) 
interval 

B+D - EC-type examination (B) followed by Conformity to EC-type based on quality 
assurance of the production process (D) 

NB NB  

D1 - Quality assurance of the production process. As D1 requires from the 
manufacturer to draw up the technical documentation of the product design, the 
examination of the product design is carried out in the framework of D1. Therefore 
D1 does not need to be preceded by B. 

 NB  

B+E - EC-type examination (B) followed by Conformity to EC-type based on product 
quality assurance (E) 

NB NB  
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E1 - Quality assurance of final product inspection and testing. As E1 requires from 
the manufacturer to draw up the technical documentation of the product design, the 
examination of the product design is carried out in the framework of E1. Therefore 
E1 does not need to be preceded by B (similar to D/D1). 

 NB  

B+F - EC-type examination (B) followed by Conformity to EC-type based on product 
verification (F) 

NB NB each or sample 

F1 - Conformity based on product verification. As F1 requires from the 
manufacturer to draw up the technical documentation of the product design, the 
examination of the product design is carried out in the framework of F1. Therefore 
F1 does not need to be preceded by B (similar to D/D1, E/E1). 

 NB each or sample 

G - Conformity based on unit verification  NB appropriate 
(usually each) 

H - Conformity based on full quality assurance  NB  

H1 - Conformity based on full quality assurance plus design examination NB NB  

 

Risk and conformity assessment modules in existing measures 

The conformity assessment procedures and the modules they consist of are designed to 
fit an enormous variety of manufacturing processes, ranging from making medicines, to 
food production, to construction products, consumer products, industrial products, etc. 
and take into account the different risks (of not meeting essential requirements) 
involved. The risk assessment for various pieces of legislation has resulted in the 
following conformity assessment procedures (examples): 

� The Gas Appliance Regulation (GAR) 2016/426/EU prescribes (in article 14) the 
(current) Module B+C2 (random interval checks), B+D (quality assurance 
production, no mandatory product checks), B+E (quality assurance product, no 
mandatory product checks) or B+F (product verification, mandatory product 
checks). For smaller series/low quantities Module G (unit verification, mandatory 
product checks) may be applied. All GAR procedures require involvement of 
Notified Bodies. 

� The Pressure Equipment Directive (PED) 2014/68/EU prescribes procedures that 
depend on risks (e.g. related to pressure and volume contained): 

Table 40. Conformity assessment by risk, PED 2014. 

Risk level Procedure Involvement of NB? 

I Module A no 

II Module A2, D1, E1 yes, all procedures (production) 

III Module B+D, B+F, B+E, B+C2, H yes, all procedures (design + production) 

IV Module B+D, B+F, G, H1 yes, all procedures (design + production, each unit) 

 

Except for the lowest risk category all PED procedures require involvement of 
Notified Body in the production phase, or production and design phase. 

� The Machinery Directive (MD) 2006/42/EC requires a conformity assessment 
procedure depending on risks involved. Machinery considered to pose limited risks 
can follow Module A (Annex VIII of 2006/42/EC). Machinery with higher risks can 
follow either Module A (if harmonised standards are applied), Module B (Annex IX 
of 2006/42/EC) plus Module C (Annex VIII, point 3) or Module H (Annex X of 
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2006/42/EC). Two out of three MD procedures require assessment by Notified 
Bodies. The one procedure without involvement of Notified Bodies is only allowed 
if harmonised methods are available that describe allowed safety measures. 

� The Low Voltage Directive (LVD) 2014/35/EU requires conformity assessment 
according Module A and requires no involvement of Notified Bodies. 

The above mentioned Directives and Regulation aim to ensure a sufficient level of safety 
of products by minimisation or avoidance of risks that are very direct and immediate 
(resulting in personal injury and/or damage or loss of persons and goods due to unsafe 
products).  

However, the risks relevant for the Ecodesign Directive and its implementing regulations 
are different to the risks of 'safety' legislation: These risks are not as direct, but their 
combined effect (of heaters and other sources together, over sufficient time) on society 
is probably more profound than that of risks associated with unsafe equipment: Climate 
change is threatening the planet, security of energy supply is of paramount importance 
for the EU, air pollution is causing numerous premature deaths, etc..  

There is an economic dimension: How much money can be saved on the consumer’s 
energy bill from more efficient boilers? How much more circumvention would take place, 
and how much less credible do measures become, with lenient rather than stringent 
compliance checks and procedures? What do the measures cost and are governments 
willing, given the budgetary restrictions, to spend that money? 

There is the matter of the level playing field for competition, e.g. how to protect a 
compliant EU industry from incompliant imports without an effective market surveillance? 
Likewise, if –as is the case for several product categories—countries in other continents 
require costly test procedures and long delays before imported products can be traded, 
why should the EU not do the same? Within the GATT that is possible for environmental 
legislation. 152  

 Stakeholder positions 5.6.2

Stakeholders have been asked to present their view on 3rd party conformity assessment. 
The following presents an overview of positions received before the 2nd stakeholder 
meeting and after this meeting: In case no additional comments were received after this 
2nd stakeholder meeting, the position was kept as in the draft report. New comments 
received are included below, indicated with an asterisk *. 

Manufacturer associations and individual companies 

EHI* (European Heating Industry) is in favour of third-party conformity assessment but 
also specifies several specific conditions in order to guarantee a level-playing field: 

- the choice of modules as described in Annex II to Decision No 768/2008/EC, 
except module A, shall be free; 

- an appropriate transition period shall be set; 

- the TPCA should be applied to a unit of a new model before placing such unit on 
the EU market; 

                                           

152 https://www.wto.org/english/tratop_e/envir_e/envt_rules_exceptions_e.htm 
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- the link with the other third party conformity assessment procedures applying to 
these different product groups should be analysed (e.g. from the Gas Appliances 
Regulation (EU) 2016/426 or the Pressure Equipment Directive 2014/68/EU); 

- the mCHP calculation method should be clarified. 

EHI does not consider the extension of third party conformity assessment procedure to 
water heating energy efficiency values because the additional testing procedure costs 
would outweigh the expected benefits. 

Eurovent states that "voluntary and mandatory third-party verification and certification 
do not replace market surveillance. However, Eurovent hold that proven certified and 

verified product information can provide a support to market surveillance activities – in 
particular where this information can be publicly accessed and results from accredited 

testing processes. 

Third party certification does come at a cost. There is a return on investment to 
manufacturers in many ways. It allows manufacturers to compare their laboratories or 

calculation with the data obtained in independent ISO 17025 accredited laboratories and 
thus increases the reliability and accuracy of data. It allows to build up customer 

confidence in the product data that are published by manufacturers and in various 
instances it can be uses to show compliance with national requirements or as input to 

national Energy Performance of Building calculations.  

The recognition of the Eurovent Certita Certification voluntary certification schemes 
outside Europe has proven to be beneficial to many manufacturers who otherwise would 

have been obliged to submit to other voluntary certification schemes to gain access to 
markets. An underestimated fact is the actual competition between voluntary certification 

schemes from America, Australia, China, India to get acceptance in other markets. 
European voluntary third-party schemes are often referred to when European architects 
and engineers design or oversee projects abroad. 

It may be useful to look at the manner other nations look at foreign trade barriers and 
how they view the Regulation 765/2008 and Decision 2008, for example the 2016 report 

under the President Obama.  

It can be noted that in America the Department of Energy (DoE) and the Environmental 
Protection Agency (EPA) refer to the products that comply with the voluntary third-party 

certification schemes run by the association AHRI. AHRI submits certification reports and 
compliance statements to EPA and DoE on behalf of the certification scheme participants, 

in compliance with the DoE reporting requirements. This type of data reporting to DoE is 
a benefit to the participants in the AHRI certification schemes because it helps to reduce 

the regulatory burdens as the manufacturers do not have to take on this reporting 
themselves. It is an approach that possibly could be considered when analysing the pro 
and cons of voluntary and mandatory third-party certification with respect to the costs 

involved for industry, consumers and authorities." 

Marcogaz* (Technical Association of the European Natural Gas Industry) is in favour of 
TPCA as it enables a fair competition and a level playing field, and provides customers 
with information they can trust when choosing products. 

EPEE* representing the interests of HVAC suppliers in Europe requires a thorough impact 
assessment in case TPCA is pursued. The impact assessment should identify the products 
covered by TPCA, which modules shall be used, as well as the time for the market to 
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adapt. The introduction of TPCA should be assessed on a case by case basis, considering 
the particularities of each product category (mass produced products, customised 
products), production volumes of equipment, etc. The relevant modules should be 
specified and, to further support market surveillance authorities and product compliance, 
these modules should involve product tests at some point. To avoid barriers to market 
both EU based and non-EU based notified bodies should be allowed to perform (oversee) 
the required tests. 

EPEE emphasises that TPCA cannot replace market surveillance and should never be 
assumed to be a replacement for MSAs activities which are the only way to ensure a level 
playing field on the market. 

EPEE emphasises that if the status quo is maintained the shortcomings of the current 
situation as regards market surveillance need to be addressed, also in the light of the 
forthcoming Market Surveillance Regulation. 

EPEE also states that "if TPCA is introduced, it should be mandatory for Member States to 
recognise the TPCA results within their national EPB and subsidy programmes as 
otherwise, manufacturers could end up with the obligation of applying both, TPCA and 

private certification programmes" but this requirement conflicts with present rules 
regarding subsidiarity and proportionality. 

JRAIA* is not in favour of TCPA nor directly against, but says that market surveillance 
based on Regulation (EU) No. 765/2008 is not functioning correctly. JRAIA considers that 
challenges in market surveillance should be discussed further before considering the 
options for third party certification and mentions the use of voluntary certification 
schemes in Japan. 

EHPA (heat pump suppliers) is aware of the extreme importance of the topic of third-
party certification and is currently in the process of working to develop a common 
definition within the industry of third-party certification as well as to identify the 
pros/cons and the impact of the inclusion of mandatory third-party certification on 
consumers and industries. 

APPLiA* (Home Appliance Europe) is opposed to TPCA and prefers the present situation 
(using Module A) as a mandatory assessment would incur costs without benefits to 
consumers. 

 

Individual manufacturers 

Daikin (heat pump manufacturer) is in favour of third party conformity assessment 
under the conditions that a free choice of modules is allowed, a reasonable transition 
period is implemented and a delay in going to market is avoided. By thoroughly 
assessing the potential impact, they find that the benefits outweigh the concerns, if 
above-mentioned conditions are met. 

Daikin expects third party conformity assessment (TPCA) will (1) reduce free riders in the 
market and enhance trust in data declarations. (2) more robust and comparable data will 
be better accepted on other platforms (EPBD calculations, support schemes). (3) a TPCA 
in Lot 1 for all product groups creates a level playing field and (4) TPCA can support 
market surveillance authorities. 



 

Ecodesign Review Water heaters, Task 1, Final | July 2019 | VHK for EC 205 

Risks that have been mentioned for TPCA include (1) the potential increase in compliance 
costs, (2) the impact on SMEs and (3) the availability of test laboratories and Notified 
Bodies. Daikin expects, after an initial raise of costs, these to level out, that the choice of 
modules reduces impacts and costs for SME's, a transition period is required to establish 
the required testing capacity. 

In addition, Daikin thinks it is necessary to allow inter-competition testing or mutual 
verification as this leads to increased credibility of data. 

NIBE (heat pump manufacturer) is also in favour of extending the mandatory third party 
conformity assessment to heat pumps and combination heat pumps. The current 
situation of different national certification schemes (required for subsidies) is 
burdensome. Schemes are reluctant to accept self-declared performance data. Third-
party verification would remove such barriers and could help to create trust. 

If implemented, manufacturers should be allowed to select the module that suits their 
specific situation best, and a suitable transitional period should be allowed. 

Mitsubishi Electric* (heat pump manufacturer) supports the self-certification system 
(i.e. keeping status quo) for electric heat pumps. 

Panasonic* (heat pump manufacturer) also supports the status quo and emphasises the 
role of market surveillance. Panasonic adds that a 'level playing field' between fuel boilers 
and heat pumps does not exist (differences in requirements, in efficiency classes, test 
procedures, and differences in market challenges) and will not be created through TPCA. 
Neither will TPCA ensure that national authorities recognise the ErP data and forfeit 
other, voluntary, certification schemes for subsidy schemes etc. 

Stiebel Eltron* is not in favour of TPCA and says the SME position is overlooked: TPCA 
would be costly, burdensome and harming heat pump development. Furthermore, 
without TPCA the market would be better able to absorb changes in test methods. 

Various German heat pump manufacturers 

A joint position paper by 14 German heat pump manufacturers (Bartl, Heliotherm, iDM, 
Kermi, Ochsner, Proxon, Remko, Solvis, Stiebel Eltron, Tecalor, Thermia, Waterkotte, 
Weider and Wolf, available on the study website) mentions that "according to the 
signatories of this letter, compulsory “third-party certification” for heat pumps would 

entail a significant financial and temporal burden on manufacturers and increase the cost 
of heat pumps as a product. Small and medium-sized enterprises (SMEs) would be 

significantly disadvantaged compared to large manufacturers and their innovative 
capacity hindered. Compulsory “third-party certification” would significantly hinder the 

technical development and market penetration of heat pumps in Europe, and not least 
the EU's Renewable Energy and Climate goals". 

No responses regarding TPCA have been received from: 

� SOLAR HEAT EUROPE / ESTIF (solar devices) 

� Eurofuel (oil-fired heating) 

� EBA (biogas) 

� EUBIA (biomass) 

� Orgalime (manufacturers) 
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� Europump (pumps, circulators) 

� EVIA (fans, including those incorporated into products) 

� GCP Europe (installers) 

� AFECOR (oil/gas combustion controls, valves, etc.) 

 

Certification organisations 

Eurovent-Certification/CERTITA 

"In 1991 the association Eurovent started to develop certification schemes for various 

product groups. The certification activities are run independently from the association 
Eurovent by Eurovent Certita Certification153 according to ISO 17065 and for testing it 

relies on laboratories that are accredited according ISO 17025. Depending on the actual 
scheme certification can mean factory audits and the annual testing of randomly selected 

products. Eurovent Certita Certification currently manages 42 certification programmes, 
the Eurovent Certified Performance (ECP) mark and the French NF mark. Included are 

programmes for heat pumps. 

Eurovent Certita Certification is in favour of keeping the current rules, meaning 3rd party 
verification154 for fuel boilers and self-declaration for products like heat pumps. It is the 

view of Eurovent Certita Certification that the voluntary certification is well accepted by 
the manufacturers. Manufacturers recognize voluntary third party certification as an 

efficient quality control instrument at an acceptable cost. Manufacturers also use it as a 
tool to benchmark their own laboratories and by doing so can improve and speed up their 

product development programmes.  

Because the wide array of products on the market, it may not be appropriate to impose 
mandatory verification as it could very much hurt manufacturers with limited production 

runs, who would be better off by self-declarations. In the case of series production run 
voluntary certification has a role because it can adapt relatively swiftly to changes in 

products and the market. Experience shows that the availability of competent 
certification bodies is limited and that when the mandatory verification of gas and fuel 

boilers was introduced this has led to a demise of competent certification bodies. 

Eurovent Certita Certification does not expect that the continuation of self-declaration will 
reduce the demand for voluntary third-party certification. In their experience suppliers 

appreciate the quality control offered by voluntary third-party certification that adheres 
to ISO 17065 and ISO 17025. 

Voluntary certification marks historically have a valuable brand recognition as it 

distinguishes certified from non-certified products. Certified products benefit from 
consumer confidence, especially where there is an understanding of the CE marking. 

Eurovent Certita Certification expects that the energy labelling database introduced by 

Regulation 2017/1369 will increase the policing effect as performance data of all 

                                           

153 http://eurovent-certita-certification.com/ 
154 The original text said "certification". 
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suppliers are then publicly available for scrutiny. Listing all products on the EU market 

would help voluntary certification bodies and market surveillance authorities to identify 
suspicious performance data. The database targets end-users which would increase 

visibility and provide for a better knowledge regarding efficient and non-efficient 
products. 

Eurovent Certita Certification points out that third-party verification, voluntary or 

mandatory, cannot replace market surveillance. Certification can be a supporting tool 
because, and depending on the certification scheme, it can provide for confidence in the 

data declared. This may then help market surveillance in targeting products that may not 
be compliant with Regulations by focusing efforts and funding on those products. 

Since Eurovent Certita Certification doesn’t cover fuel or gas boilers, it has not provided 

position regarding these products. To be noted that ECC is a Notified Body pursuant to 
the Regulation No 305/2011 for chimneys (NB 2270, decision 95/467/EC)." 

Solar Keymark 

Solar Keymark has not established an official position as regards 3rd party verification. As 

Solar Keymark is not a notified body it fears losing relevance in case of mandatory 3rd 
party certification. Solar Keymark does acknowledge the lack of market surveillance on 

space heating products, including solar devices. Solar keymark holds a strong position as 
regards quality control of solar devices in the context of subsidies and other promotional 

schemes. 

Heat Pump Keymark 

Heat Pump Keymark, managing the Heat Pump Keymark certification scheme, has not 
established an official position as regards 3rd party verification. 

ASERCOM* (Association of European Refrigeration Component Manufacturers) states the 
use of TPCA will most likely not have any measurable impact on the efficiency of the 
product and it will not relieve market surveillance authorities from their responsibilities. 
It will create additional effort at manufacturers’ level, which especially in the HVACR 
industry, are already under a lot of challenges due to the F-gas regulation.  

In addition TPCA will very likely impact most negatively small and medium enterprises. 
SMEs are in many instances not having the adequate resources and their additional need 
of personnel/capacity for TPCA might seriously impact them. 

ASERCOM is doubtful whether “TPCA would [increase] trust from consumers” but how 
does a consumer even know that certain products fall under TPCA? There is no evidence 
presented. 

In any case there must be a thorough impact assessment to understand the impact of 
TPCA, on SMEs and in general, before any decision should be made and any proposal 
drafted.  

VHK concludes that ASERCOM wants this assessment to spell out the available lab 
capacity for all products within scope and how Notified Bodies select labs to perform 
tests. 

Testing laboratories 

ECO-BEDAC* is in favour of TPCA believes that "considering the current situation, it is 

very necessary to establish this control in order to guarantee an equal criteria in the way 
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how the tests are carried out, the way how the ErP values are calculated and declared in 

the data plate of appliances, and the way how a recurrent surveillance is done." 

They believe it will reduce the strain on market surveillance as it is easier to check which 
products are circulating in the EU market and whether they are in conformity or not. 
Furthermore ECO-BEDAC believes that TPCA will avoid "too cheap" low quality testing 
(the relative costs for maintaining an accredited high quality lab is higher for smaller 
manufacturers). 

As regards electrical heat pumps and solar devices, mandatory third party testing would 
be new, but already now many laboratories are performing voluntary third party tests, 
because many manufacturers do not have the appropriate testing facilities and many 
others do third party testing just to be on the safe side. ECO-BEDAC does not expect the 
testing capacity to be problematic and adds this should not prevent the introduction of 
third party certification. 

Regarding costs ECO-BEDAC notes that maintaining an accredited laboratory at the same 
level as laboratories used by Notified Bodies is not cheap either. In many cases it is more 
cost effective to use a third party. 

To ensure reproducibility ECO-BEDAC recommends labs used for TPCA to be accredited 
and participate regularly in intercomparing tests.  

The modules should cover both design and production (B+C2/D/E/F or G) 

VHK concludes from ECO-BEDAC comments that especially the DHW tests require close 
cooperation of testing body and standardisation groups as they are not easy to perform. 
Nonetheless also here TPCA can be introduced. The burden for parties involved can be 
reduced if for instance the mandatory tests are limited to the smallest and largest 
products in a range, and intermediate products are assessed using a simulation model. 
Notified Bodies could verify such an approach. 

LABTQ (independent test institutes): No position received. 

 

NGOs 

ECOS-EEB (environmental organisations) support third party conformity assessment of 
heat pumps, of gas and oil boilers, and of other boilers.  

Note: ECOS has published a discussion paper on circumvention, which is mentioned in 
the next section. 

BEUC-ANEC* (consumers / in standardisation) is in favour of mandatory 3rd party 
conformity assessment, partly because of the high investments costs involved, partly 
because of the importance of the product group of heat pumps in particular in the 
upcoming energy transition.  

REHVA* a non-profit organisation representing more than 120 000 HVAC engineers and 
energy experts, states that as heat pumps are becoming more and more mainstream 
technology reliable data of product performance is becoming more and more important 
as it is essential for correct design and dimensioning of heating systems. REHVA 
emphasises the importance of independently assessed data. 
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REHVA is not a clear supporter for one or more specific conformity assessment modules, 
but does not rule out the use of such modules either as it wishes all systems placed on 
the market to be scrutinised. 

Member states and market surveillance authorities 

The Netherlands: The Dutch representative sees 3rd party certification as "..useful 
because it provides a certification independent from the manufacturer. However, as with 
market surveillance, this independence can be endangered when the product cannot be 
installed and set-up independent from the manufacturer. Also, differences in 
interpretation of legislation and/or standards can lead to differences in test results 
between laboratories". 

Germany (UBA/BAM) states that "..on the one hand, 3rd party testing would increase 
efforts for manufacturers (especially SMEs, with higher testing costs for heat pumps than 
for boilers). On the other hand, market surveillance authorities could be relieved from 
high cost of measurements and improve reliability of product data (e.g. uncertainties at 
noise measurements). However, a thorough political assessment is necessary. Therefore, 
we ask the study to investigate the pro’s and con’s carefully in order to revisit this issue 
in a consultation forum".   

Denmark* strongly supports third party conformity assessment, also because most 
suppliers in Denmark already commit themselves to voluntary third part testing. 

Belgium* also supports TPCA and in particular module B for the certification and C2 /D / 
E / F for the verification, for the entire scope of the regulation. Nevertheless, Belgium 
thinks that very small and medium-sized companies with low sales volumes should be 
able to modulate requirements according to modalities to be defined or similar modalities 
that exist in other Ecodesign regulations. Also for custom made boilers module G is more 
appropriate. Belgium does present a precaution related to available lab capacity and cost 
impacts. 

 

Summary of positions of stakeholders 

Stakeholders preferring 3rd party conformity assessment for all space heaters mostly cite 
as reason the (expected) higher rate of compliance, avoidance of free-riding, and 
facilitating market surveillance. Member states are cautious for costs of 3rd party 
assessment and independence of tests if manufacturer involvement is required. 

Stakeholders preferring the situation "as is" mention the (expected) increase in testing 
costs, possible time delays and less flexibility in bringing products to the market for 
products that are currently self-declared. This is particularly affecting SME-sized 
companies as these have less options/resources available for testing. 

 

Table 41. Summary of positions of stakeholders 

Stakeholder 
TPCA for all 

(1)  
'as is' 

self-declaration 

for all 

no clear 

position 

Industry 

associations 

EHI, 

Marcogaz 
APPLiA  

Eurovent, EPEE, 

JRAIA, EHPA 

Individual 
manufacturers 

Daikin, NIBE 
Mitsubishi, Panasonic, Stiebel 
Eltron and other SME-sized 

(German) heat pump 
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manufacturers 

Certification 
organisations 

 
Eurovent-Certita, ASERCOM 

 
 

Solar Keymark, 

Heat Pump 
Keymark 

Notified bodies ECO BEDAC   LABTQ 

NGO's 
ECOS, BEUC-

ANEC 
  

REHVA 

Member States 
NL, DE, DK, 

BE 
  

 

(1): Organisations supportive of TPCA in most cases add 'disclaimers' that lab capacity should be sufficient, 
costs and other impacts should be minimal or proportionate, etc.  

 

 Discussion of relevant elements 5.6.3

This section discusses various elements brought forward by stakeholders, and tried to 
bring in other sources than stakeholder opinions only. 

Compliance of products 

Probably the main question is whether 3rd party conformity assessment results in 
more/better compliant products. This study concludes, on the basis of other studies and 
projects described below, there is some evidence for this assumption.  

An Ifia/CEOC study155 of 2015 showed that the compliance (of various household items 
and electronic goods) is higher under (voluntary) 3rd party certification and lower for self-
declared products.  

� Of the 319 samples of self-declared products in the EU, 77% were not-compliant 
with EU standards and regulations and 14% even showed safety-critical failures. 

� Of the 3rd party certified products (EU sample n=139, USA sample n=185) only 
0.7-1% showed safety-critical failures. 

� In the case of toys, since 2008 (when US imposed mandatory third-party 
certification) recalls decreased by 93% In the same time period, in Europe (with 
self-declared products), recalls increased by 56%. 

This suggests that (voluntary) 3rd party certified products are more often compliant than 
self-declared products. However, the study draws no conclusions on the possible 
difference in compliance of products by manufacturers who are voluntarily willing to pay 
for external scrutiny (3rd party certification, such as operated by Solar Keymark, NF Heat 
Pumps. etc.) and products submitted to mandatory external scrutiny (3rd party 
conformity assessment, involving Notified Bodies). One may assume that manufacturers 
choosing voluntary certification are more inclined to make sure their products comply, as 
they voluntarily opt to pay for and be submitted to scrutiny to carry the certification 
mark on their products. The study does show that involvement of a 3rd party often 
increases compliance levels. 

The European EEPLIANT 1 project156 showed that for lighting products (self-declared) the 
level of non-compliance with Ecodesign/labelling requirements is particularly high (overall 

                                           

155 Consumer Product Safety in Europe and North America Results of the 2012--‐2015 market studies, by IFIA 
and CEOC [http://www.eurolab.org/documents/Consumer Products Survey 2015 - Marcello Manca.pdf] 

156 http://eepliant.eu/ 



 

Ecodesign Review Water heaters, Task 1, Final | July 2019 | VHK for EC 211 

>60% non-compliant, energy efficiency 20% non-compliant) whereas for imaging 
equipment, which are mostly also certified by Energy Star USA (a de-facto industry 
standard which requires assessment by EPA approved 3rd party test labs) non-compliance 
is lower at 11%. This, similar to the Ifia/CEOC study, suggests a higher compliance of 
products that are 3rd party certified. EEPLIANT did not quantify the savings lost due to 
non-compliance. 

When EEPLIANT assessed technical documentation and performed tests of gas boilers (3rd 
party verified) and heat pumps (self-declared) it found compliance of technical reporting 
was higher for 3rd party assessed products. But EEPLIANT1 also concluded that both 
product groups were compliant with the main Ecodesign criteria (which suggests no loss 
of savings for 'self-declared' products). 

But perhaps the most surprising part is that a significant share of the technical 
documentation of fuel boilers that have undergone 3rd party testing by accredited Notified 
Bodies still contained errors. This is also visible in the boiler-check applied in the UK SAP 
procedure, that introduced maximum efficiency values even if the declared values are 
higher. Apparently the involvement of a notified body is no guarantee for a faultless 
report. This also means that Market Surveillance should not assume a technical report of 
a 3rd party assessed product is correct, and 3rd party conformity assessment (using 
notified bodies) will still require market surveillance. 

It is not known how many of the heat pump products tested within EEPLIANT1 had 
voluntary 3rd party certification, but the information from Eurovent Certita suggests that 
a significant share of heat pumps are 3rd party certified (voluntarily). Nonetheless errors 
in technical documentation occurred.  

The EEPLIANT project is perhaps not a statistically representative survey, as only a 
limited number of products available on the market were assessed.  

Overall, the available information (Ifia/CEOC and EEPLIANT1) suggests that for product 
groups in general the involvement of 3rd parties (either voluntary certification or 
mandatory verification) results in more compliant products157, but offers no guarantee for 
faultless documentation or declared values. Neither have energy savings from more 
compliant products been quantified. The role of voluntary certification is unclear, but it 
appears to have a similar effect on compliance as mandatory 3rd party verification as 
both fuel fired heaters (mandatory 3rd party) and heat pumps (voluntary 3rd party) both 
meet minimum energy efficiency requirements. Differences are mostly related to errors 
in technical documentation.  

 

Circumvention 

Certain stakeholders consider mandatory type approval (by 3rd parties) as a means to 
reduce (wilful) circumvention of requirements. Circumvention is basically "false and 

                                           

157 Compliant with main Ecodesign requirements. 
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misleading information being provided to regulators and consumers when measurements 

are undertaken in a test procedure" or, as the ANTICSS project158 puts it: 

“Circumvention” describes the act of deliberately, artfully or deceptively bypassing the 
requirements in the applicable EU Ecodesign and / or labelling legislation in an illegal 

way. 

It is important to distinguish circumvention clearly from other acts leading to non-
compliance of a product (e.g. label not displayed correctly at point of sale), as all 
products subject to “circumvention” are non-compliant, but not vice versa. A distinctive 
feature is that circumvention is induced deliberately and that the act is artful and 
deceptive. Masking non-compliance is a key indicator for circumvention.  

ANTICSS describes several categories of suspicious behaviour which may point at or are 
considered as “circumvention”: hidden software or hardware, software or firmware 
updates, specific design / accessories for testing only, modified test samples, ignorance 
of legislation, ignorance of standard, wrong reference to legislation, deliberate 
misrepresentation. 

The ECOS discussion paper on circumvention159 discusses many aspects relevant to 
addressing this problem and describes options for regulators, standardisation 
organisations and market surveillance authorities. The ECOS discussion document 
mentions that the involvement of a 3rd party can help to uncover suspect behaviour of 
appliances in a test, whereas for self-declared products, the mala fide manufacturer may 
decide to take his chances with market surveillance (more precisely: the lack of it). 

Certain test procedures require intervention by manufacturers to correctly set up the 
product or test equipment (e.g. as is currently the case in heat pump testing – see 
'compensation method' in section Error! Reference source not found.). An accredited 
test institute, operating wholly independent from manufacturers, is probably better 
positioned to recognise attempts of mala fide manufacturers to influence test results in 
case of such dependencies. 

Diesel gate160 however shows that involvement of 3rd parties does not guarantee absence 
of circumvention, even if the use of it is explicitly forbidden. 

Free-riders 

Multiple stakeholders state that 3rd party conformity assessment will reduce the presence 
of free-riders161 on the market. Possibly free-riders are easier identified if all 
manufacturers or authorised representatives need to lodge applications with a Notified 
Body. A check of presence of manufacturer/authorised representative in a list of clients 
for whom applications have been lodged with Notified Bodies would essentially allow 

                                           

158 https://www.anti-circumvention.eu/storage/app/media/uploaded-files/ 
ANTICSS_Definition_circumvention_Preliminary_Short.pdf 

159 Jeremy Tait, Christoforos Spiliotopoulos; Approaches to address circumvention of Ecodesign and energy 
label requirements – an ECOS discussion paper 

160 http://europa.eu/rapid/press-release_MEMO-18-3652_en.htm 
161 Free-riders are parties that place products on the market (or put them into service) that have not passed 

the appropriate conformity assessment procedures, and/or have not submitted correct information on the 
performance of the product and in doing so gain an unfair competitive advantage. 
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identification of possible free-riders (model, manufacturer and Notified Body receiving the 
application need to be registered and allow consultation by authorities).  

However, it all starts with an action from market surveillance authorities. Bona fide 
manufacturers, consumer organisations and other market 'watch dogs' can assist market 
surveillance in identifying potential free-riders. The ECOPLIANT project has resulted in 
guidelines that help MSA in these tasks, for instance by focusing on international 
cooperation.  

Some conformity assessment modules allow easier administrative checks than other 
modules (for instance if Notified Bodies are involved which have to show authorities upon 
request the conclusions of their assessments). 

Costs and administrative burden 

Both manufacturers that self-declare or use 3rd party conformity assessment need to 
perform the required tests to show compliance, as both need to produce Technical 
Documentation, presenting test results of that product, upon request by MSA. 

Depending on the conformity assessment module the tests can be performed in-house or 
by a un-accredited 3rd party test laboratory, whereas for 3rd party conformity 
assessments the test lab has to be an accredited notified body (or an in-house accredited 
lab, often with witness testing by expert from Notified Body) which raises the costs. 
Stakeholders are quite unanimous in stating that the administrative burden for 
manufacturers of products requiring 3rd party testing is higher than for those that have 
products requiring self-declaration. The manufacturer has to pay for the assessment by 
Notified Bodies. 

In the event of 3rd party conformity assessment for all, the capacity of Notified Bodies will 
initially be limited and a risk for delays in testing and increase of prices can be expected. 
Manufacturers that self-declare have more options as in-house test labs and independent 
labs, including Notified Bodies, can be approached for testing and prices of testing will be 
lower, freeing up resources for product development (innovation, redesign, 
improvement).  

Time to market / capacity to innovate 

Stakeholders generally agree that the introduction of 3rd party assessment will initially 
increase this "time to market" (the time between starting the development  of new 
products and placing them on the market) as the need to receive type approval from 
Notified Bodies can introduce delays (a capacity problem which can be solved in due 
time) especially for SME-sized manufacturers that do not own accredited labs. 

Furthermore it is expected that the extra costs will reduce the resources available for 
innovation and that the 3rd party conformity assessment procedure offers less flexibility 
in assessment of additional product variations / extra functions / product families / etc. 
which is again more relevant for SME-sized manufacturers (significant changes in design, 
may require EC-type examination of the revised design). 

Lab capacity 

If 3rd party verification would be introduced for all space heaters the lab capacity of 
Notified Bodies would surely need to increase to absorb the additional applications of 
especially heat pumps. Chances are that more labs will strive for accreditation to become 
a Notified Body, filling the capacity gap. As manufacturers/suppliers can shop within the 
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EU for test labs, a competitive element is introduced. Based on historical experience 
(when boilers were made subject to 3rd party testing) this can lead to a "race-to-the-
bottom" where prices of testing are very much dependent on the available test capacity 
on the market (more volatile, and probably higher than for self-declared products) and 
quality may suffer (if national accreditation bodies do not function properly). 

Larger manufacturers could employ in-house accredited labs and witness testing but this 
route would not be available for smaller (SME-sized) companies that produce rather small 
series / lower quantities of heat pumps, solar devices, certain microgeneration types, as 
the market for these products allows this diversity in series-size to exist. These SME's will 
compete with other SME's for testing capacity at Notified Bodies. However, as seen with 
boilers, it is expected that conglomeration of manufacturers will occur. 

Vice versa, if self-declaration would become the default conformity assessment 
procedure, the use of accredited labs would no longer be necessary. As fuel boilers would 
still require involvement of Notified Bodies for safety assessment, chances are that these 
would continue to have their products tested by Notified Bodies (or in-house accredited 
labs). Other heaters could rely on in-house (unaccredited) labs or 3rd party labs as today. 
The resulting change in required test capacity is probably less abrupt compared to 
changing to mandatory 3rd party conformity assessment as the existing routes can still be 
applied. 

Experience of ASERCOM 

ASERCOM has experience in a program for the private certification of condensing units in order to 
support the COMMISSION REGULATION (EU) 2015/1095 of 5 May 2015 with regard to Ecodesign 
requirements for condensing units. They qualified 4 labs (from 10 that were considered and 
approached) for the measuring of Condensing Unit MEPS, and only 2 of them have an accreditation 
for condensing units according to ISO 17025. The other 2 without accreditation is an independent 
lab an industry lab (not producing condensing units though). Each lab has a different capacity for 
testing and there is actually only one lab that can test all types of condensing units covered by 
Ecodesign. 

A test of a condensing units takes about one week. In general the labs do test other HVACR 
products as well, so there is competition and our ASERCOM working group usually tries to “reserve” 
capacities by planning and informing the labs several months in advance. Whenever a lab had to 
upgrade their facilities in order to perform testing, especially concerning flammable refrigerants, 
the waiting time increases since the lab has to get the approval from the authorities on top of 
changing the infrastructure physically and possible increasing their manpower accordingly. 

The maximum capacity of a lab depends on both the technical infrastructure of the lab as well as 
the personnel capacity of the lab. 

 

Subsidies/grants requiring certification or other sources 

National or local authorities may require 3rd party certification of products in order for 
them to be eligible for subsidies or grants, but in other cases the mandatory Ecodesign 
information is accepted as well. A complete overview is difficult to establish as this is 
regulated at national or even local level, and the role of 3rd party certification is not 
always easy to distinguish. Some examples of proof required for subsidies/grants/tax 
reliefs are: 
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� In Germany BAFA subsidies for solar devices require the products to be certified 
with Solar Keymark, produced by an ISO 17025 accredited assessment body162. 

� In France a tax relief is available for renovations in which amongst others solar 
devices are applied (CSTBat, Solar Keymark, or equivalent mark required) or heat 
pumps (no certification required, and as minimum required efficiency is expressed 
in primary energy, it is assumed that Ecodesign technical information suffices). 
The scheme also covers mCHP, water heaters, and other heating equipment163. 

� In Italy the Conto Termico supports (amongst others) heat pumps and solar 
devices. Solar devices have to be certified according Solar Keymark. Heat pumps 
have to have a minimum COP, as established by EN 14511, so here Ecodesign 
information would suffice164.  

� In Spain solar thermal devices are eligible for funding if tested according 
European standards and the manufacturing process is ISO 9001 certified. Solar 
keymark is not directly accepted as test reports have to be scrutinised by 
AENOR165. 

� In The Netherlands the ISDE subsidies (heat pumps, solar, cogeneration, 
biomass) are based upon Ecodesign/labelling information. 

� In the UK the list of Energy Saving Trust (EST) endorsed products are verified by 
EST itself. 

� In Denmark the Varmepumpelisten shows performance data of heat pumps as 
supplied by accredited labs. Only products present on that list are eligible for 
subsidies (e.g. in case of replacing an oil boiler with an electric heat pump). The 
list is also referred to by manufacturers active in other (Nordic) countries.  

� In Belgium/Walloon region various efficient heating products receive grants of 
€200 for installing a condensing boiler (!), €750 for a DHW heat pump, €1500 for 
a combined space heating and DHW heat pump and €1500 for a solar thermal 
system166. Gas boilers require just the technical documentation, heat pumps must 
show a certificate of performance issued by an ISO 17025 accredited organisation, 
for solar devices the technical information suffices, but installation has to be done 
by a registered and qualified installer. 

More country reports are available at: 

- https://www.iea.org/policiesandmeasures/renewableenergy/ 

- https://www.eurobserv-er.org/eurobserver-policy-files-for-all-eu-28-member-states/ 

- http://qaist.unidev.eu/index.php?/topic/339-country-reports/ 

                                           

162 https://www.erneuerbare-
energien.de/EE/Redaktion/DE/Downloads/Foerderbekanntmachungen/marktanreizprogramm-erneuerbare-
energien.pdf;jsessionid=EE130B8EEF292679DD8534998C923DB2?__blob=publicationFile&v=13 

163 https://www.ademe.fr/particuliers-eco-citoyens/financer-projet/renovation/dossier/credit-
dimpot/conditions-beneficier-credit-dimpot-transition-energetique-2018 

164 https://www.solarthermalworld.org/sites/default/files/news/file/2016-02-
12/allegati_dm_conto_termico_2_0_14_01_2016.pdf 

165 http://www.estif.org/solarkeymarknew/images/downloads/QAiST/Counryreports/QAiST-country_report-
Spain.pdf 

166 https://energie.wallonie.be/fr/primes-energie-depuis-le-1er-mars-2018.html?IDC=8793 
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3rd Party certification is thus still very relevant for water/combination heaters that apply 
renewable energy (solar thermal devices, heat pumps) because of the relation to 
incentive schemes (subsidies, tax reliefs, etc.).  

According information from Eurovent Certita Certification at least 67% of heat pump 
models placed on the EU market are 3rd party certified (this can mean that one model of 
a family of products has been tested, and the other family models have been 
screened)167. The relatively high level of compliance of heat pumps is likely the result of 
3rd party certification required for subsidies/tax relief/etc. and is possibly not 
representative for all self-declared products. 

 Summary 5.6.4

Contrary to space heating performance where, depending on energy carrier 3rd party 
verification is mandatory or not, the water heating performance of dedicated water 
heaters and combination boilers, is not subject to 3rd party verification. 

The preceding sections show that none of the stakeholders asked for self-declaration for 
all products, but this choice is identical to the situation 'as is' (for water heating 
performance at least).  

The stakeholders in favour for 3rd party assessment procedures for all heaters, believe it 
raises the compliance of products with requirements, reduces the tasks/work load of 
Market Surveillance Authorities, and reduces chances for free-riders. 

Stakeholders opposed to 3rd party testing for all products fear that the limited testing 
capacity will raise testing costs and longer time-to-market and reduce flexibility to 
operate.  

Almost all parties agree that changing the current conformity assessment procedures to 
"3rd party conformity assessment for all" will bring profound changes to the existing 
market in multiple ways: A need for more (capacity of) Notified Bodies will emerge, the 
(initially) limited testing capacity will increase testing costs and time for testing, but 
some also state that after time the increase in number of Notified Bodies to choose from 
will reduce testing costs and time. Independent labs, currently involved in 3rd party 
certification may apply to become an official Notified Body to increase available test 
capacity. Extra costs for heat pump manufacturers may be limited if the use of NB's 
means that separate 3rd party certification can be foregone, but that depends on how 
rules of national incentive schemes respond to the change in conformity assessment and 
is not directly governed by EU rules. 

Arguments pro 3rd party conformity assessment: 

- An independent accredited lab is not under any commercial pressure to have 
favourable test results and is bound to neutral assessment of the product’s 
performances; 

- Type examination can detect possible non-conformity before the product is placed 
on the market; 

                                           

167 Eurovent publication: https://www.rehva.eu/fileadmin/events/eventspdf/REHVA_Supporters_Seminar-
06.10.2014/2014-09-24_Euro-HP_REHVA_rev1_.pdf  
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- Accredited labs can produce reliable test results because of their experience, 
quality equipment and inter-laboratory testing; 

- 3rd party conformity assessment may be as expensive, or slightly less expensive, 
than 3rd party certification (Note: this will depend on the selected module); 

- A registration of applications lodged with Notified Bodies could allow free-riders to 
be recognised by an administrative check (if all products need to be verified by 
Notified Bodies); 

- If there is a significant increase in sales of heat pumps this could result in a 
reduction of subsidies and tax reliefs that require 3rd party certification. This 
would remove an incentive for manufacturers to apply for certification and this 
could make the market more vulnerable to free-riders, raising the need for 3rd 
party conformity assessment; 

Arguments contra 3rd party conformity assessment: 

- 3rd party conformity assessment is more expensive than self-declaration; 

- the mandatory use of Notified Bodies results in limited testing capacity available, 
higher time-to-market and less flexibility in bringing to the market (slightly) 
changed designs; 

- The efforts required to address a change in conformity assessment procedures 
may be better applied to improving the current imperfections of the market 
(simplification of installation and cost reductions of heat pumps, better integration 
with other heat generators e.g. solar devices, general product improvement); 

- SME-sized companies may be disproportionally disadvantaged as they have lesser 
options to meet certain conformity assessment modules procedures (supply a 
specimen for EC-type examination, operate a Quality System, operate an 
accredited in-house body, etc.) 

- Manufacturers of heating products have indicated the importance of a level 
playing field, and testing costs / time  is an element of that. Testing costs of heat 
pumps are currently two- or three-fold the testing costs for fuel boilers. The 
differences in purchase costs are however also much higher for heat pumps than 
for (gaseous) fuel boilers. It is doubtful whether increased testing costs for non-
fuel heating products will reduce the existing difference in purchase prices and 
level the playing field;  

Conditions for success for 3rd party conformity assessment: 

- There has to be sufficient test capacity realised before the assessment procedures 
are changed -> this requires careful timing of the change; 

- The mandatory 3rd party conformity assessment should replace the voluntary 3rd 
party certification (otherwise double costs for suppliers) -> this requires careful 
cooperation with (national/regional) authorities that operate subsidy/tax relief 
schemes. An alternative source of income needs to be found for these certification 
schemes to remain viable (become a Notified Body, etc.) 

- Market Surveillance has to award higher priority to verification of products, so 
that free-riders and non-compliant products are identified and removed from the 
market.  
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If 3rd party conformity assessment is introduced, a selection has to be made as regards 
which modules are allowed for conformity assessment. 

Modules requiring a check of each individual product (Module A1, C1, F/F1) are 
considered not proportionate or justified, as this is even more restrictive than the current 
scheme for safety of gas appliances. However, some manufacturers have argued for 
freedom in selection of Modules, and if they (voluntarily) want to apply a more stringent 
regime this should not be forbidden. 

Currently Module A1 and A2 do not require the Notified Body to inform the authorities of 
the results of the inspection or checks. 

All Modules requiring EC-type examination (B+.. and H1) require the Notified Body to 
keep record of EC Type certificates issued (and refused, withdrawn, suspended or 
otherwise restricted). 

All Modules that involve a Quality System assessment  (D, D1, E, E1, H)  require the 
Notified Body to inform authorities of quality system approvals issued or withdrawn, 
refused, suspended or otherwise restricted. 

Module F, F1 and G require the Notified Body to issue a certificate of conformity (CoC), 
which in principle should allow an administrative assessment. 

The table below shows the different conformity assessment procedures and highlights the 
presence of a EC-Type examination (green cell) or the mandatory check of each product 
/ representative batch (red cell).  
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Table 42. Conformity assessment procedures in detail 

Conformity assessment procedure 
(based on modules applied) 

NB assessment covers 
Administrative 
assessment by 
MSA possible?  

EC-type 
exam. 
by.. 

Product checks  
Quality 
System 

A: self-assessment [n.a.]   no 

A1: self- assessment + check of each product 

by NB/aihb 
 each product  no 

A2: self- assessment + interval check of 

product by NB/aihb 
 interval   no 

B+C: EC-Type examination + self-declaration NB/aihb   EC-type 

B+C1: EC-Type examination + check of each 

product by NB/aihb 
NB/aihb each product  EC-type 

B+C2: EC-Type examination + interval check 

of product by NB/aihb 
NB/aihb interval   EC-type 

B+D NB/aihb  
production + 

product 
EC-type + QS 

D1   
production + 

product 
QS 

B+E NB/aihb  product EC-type + QS 

E1   product QS 

B+F: EC-type examination + verification to 

EC-type by NB, for each product or on 

statistical basis 

NB/aihb  
each product or 

sample 
 

EC-type + 

Certificate of 

conformity 

F1: self-assessment +  verification by NB, for 

each product or on statistical basis 

 

 

each product or 

sample 
 

Certificate of 

conformity 

G: self-assessment +  verification by NB 

(appropriate examinations and tests) 
 

appropriate 

examination / 

test 

 
Certificate of 

conformity 

H: full quality assurance   

design + 

production + 

product 

QS 

H1: full quality assurance + design 

examination 

NB checks 

design 
 

design + 

production + 

product 

EC-design 
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The options open to conformity assessment can then be grouped according: 

1. mandatory EC-type examination (1st column) 

2. no EC-type examination but involvement of notified body for assessment of 
quality assurance and/or product tests (production phase); 

3. no EC-type examination, no involvement of notified body (3rd column); 

4. product check of 'each' product (more strict than current GAR procedures). 

 

Table 43. Grouping of conformity assessment procedures 

Conformity assessment procedures (between brackets: possible MSA administrative check) 

With EC type examination 

with production checks 

(random interval or to be 

decided) 

Without EC type 

examination 

with production checks 

(random interval or to be 

decided by NB) 

Without EC type 

examination 
no production checks 

Requires product check of 

'each' product 

B+C (EC-type) A2 (no) A (no) A1 (no) 

B+C2 (EC-type) D1 (QS)  B+C1 (EC-type) 

B+D (EC-type+QS) E1 (QS)  B+F (EC-type + CoC) 

B+E (EC-type+QS) G (CoC)  F1 (CoC) 

H1 (EC-design) H (QS)   

 

A possible administrative check by MSA is indicated between brackets (to verify with 
legal experts). 

 

5.7 ECOTest -  "Round robin" test of measurement uncertainties 
On 19 July 2017 CEN issued a call for tender for the execution of supporting co-
normative work to support the implementation of the requirements regarding the 
verification of the declared parameters for the application of (Delegated) Regulations 
(EU) No 811/2013, 812/2013, 813/2013 and 814/2013 under the requests for 
standardization M/534 (Water heaters) and M/535 (Space heaters) for which a Specific 
Agreement N° CEN/534-535/2015-14 ‘Water and Space Heater Ecodesign’ was signed 
between the European Commission and EFTA and CEN. This project is now referred to as 
"ECOtest". 

The scope of the project is to provide for the technologies covered under the requests for 
standardization M/534 (water heaters) and M/535 (space heaters), for the parameters 
regulated under these mandates, a verification of the declared parameters for the 
application of (Delegated) Regulations (EU) No 811/2013, 812/2013, 813/2013 and 
814/2013. 

The requests for standardization state ‘Each harmonised standard shall include a 

verification procedure that can be used to verify the declared parameters in particular for 
market surveillance purposes.’ Such procedure shall: 
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� identify the sources of variability to be considered for market surveillance 
purposes; 

� provide values for measurement uncertainties for the purposes of the verification 
procedure for the measured parameters taking into account the different sources 
of variability to be considered when a specific product is taken from the market 
and measured for market surveillance purposes; 

� indicate if, in order to reduce the impact of variability to the system, specific 
criteria should be met by laboratories involved in the verification of the declared 
data (e.g. quality management system, qualification system, personnel training)’ 

The general objective of the project under this call is: 

� to provide for the application of (Delegated) Regulation (EU) No 811/2013, 
812/2013, 813/2013 and 814/2013 for each parameter measured and each 
appliance a value of the inter-laboratory reproducibility obtained with the test 
procedures of the corresponding standard developed; 

� to propose improvements of the procedures from the standards; 

� to evaluate the value of inter-laboratory reproducibility with the improved 
procedures; 

� to propose for all parameters and appliances tested a value of a reasonable 
tolerance that shall be used for the market surveillance. 

An interim (progress) report is expected for 30 Sep 2018 and a final report for 16 June 
2019. In more detail the final report for phase 1 (S+20,5 months) shall contain following 
elements: 

A. An assessment (with Round Robin Tests) of the inter-laboratory reproducibility, 
repeatability and variability required by and for parameters to be used for the 
(Delegated) Regulation (EU) No 811/2013, 812/2013, 813/2013 and 814/2013 by 
evaluating the standards implementing those regulations; 

B. Comments to the relevant TC’s upon the practical application of the relevant 
standards in view of the above application (see Annex III Standards to be revised 
under Specific Agreement N° CEN/534-535/2015-14 “Water and Space Heater 
Ecodesign”) and suggestions of improvements of the procedures that are 
expected to lead to better reproducibility when needed. The final report for phase 
1 (see under 3.3) will be the guidance for taking up the improvements into the 
standard Steering Group; 

C. Comments on tolerances to be used for the market surveillance in the light of the 
results obtained, a presentation of the state of the art and suggestions. 

Only laboratories accredited against ISO 17025 are eligible to participate (with possible 
exceptions for new technologies). 
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The standards involved are: 

Table 44. Overview of standards that are part of the round robin ECOtest  

Revision/Amendment of Standards c) Secretariat TC or TC WG 

CEN CR 1404 (under revision as prCEN/TR 
1404 rev) 

AFG/BNG CEN/TC 238 WG 2 

prEN 15502-1:2012+A1:2015 rev a) NEN CEN/TC 109 WG 1 

prEN 13203-2:2015 rev AFG/BNG CEN/TC 109 WG 4 

prEN 13203-4 rev AFG/BNG CEN/TC 109 WG 4 

prEN 13203-6 rev AFG/BNG CEN/TC 109 WG 4 

EN 50465:2015 rev DKE CEN/CLC/JWG FCGA 

prEN 12309-2:2015 rev UNI CEN/TC 299 WG 2 

prEN 12309-3:2015 rev UNI CEN/TC 299 WG 2 

prEN 12309-4:2015 rev UNI CEN/TC 299 WG 2 

prEN 12309-6:2014 rev UNI CEN/TC 299 WG 2 

prEN 304 rev b) DIN CEN/TC 57 WG 2 

prEN 15034:2006 rev DIN CEN/TC 57 WG 5 

prEN 14511-2:2013 rev UNM CEN/TC 113 WG 8 

prEN 14511-3:2013 rev UNM CEN/TC 113 WG 8 

prEN 12102:2013 rev UNM CEN/TC 113 WG 9 

prEN 14825:2013 rev NBN CEN/TC 113 WG 7 

prEN 16147:2011 rev DIN CEN/TC 113 WG 10 

prEN 13203-5:2015 rev AFG/BNG CEN/TC 109 WG 4 

prEN 12975 (revision of prEN 12975-1:2006 
d)) 

SNV CEN/TC 312 WG 1 

prEN 12976-2:2006 rev NEN CEN/TC 312 WG 2 

prEN 12977-2 rev DIN CEN/TC 312 WG 3 

prEN 12977-3:2012 rev DIN CEN/TC 312 WG 3 
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Revision/Amendment of Standards c) Secretariat TC or TC WG 

a) Only minor changes for EN 26:2015 and EN 89:2015 following changes made to EN 15502-1. 
Therefore not taken up separately. 

b) EN 15456:2008 regarded as less relevant for this project 

c) EN 15316-4-3:2007 and EN 62301:2005 regarded as not relevant for this project 

d) EN12975-2 is not on this list as it was withdrawn some years ago and was replaced by EN 
ISO 9806:2014, which will not be harmonized under M/534 

 

Interim results 

Interim results from extensive round-robin tests in the ECOtest project suggest that the 
verification tolerances can often –depending on the product category—be considerably 
reduced. Presentations during the November 2018 Steering Group meeting suggest that  
verification tolerances for space heating efficiency of gas/oil fired boilers could be 
reduced from the current 8% to 2%. For efficiency of gas-fired instantaneous water 
heating  values of 3% are mentioned. For storage water heating 4% would be feasible. 
Confirmation, explanation and results for other products (solar, heat pumps, 
cogeneration, etc.) can be expected around April 2019.   
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APPENDIX I – SOLICS, SOLCAL AND 

OTHER METHODS TO CALCULATE THE SOLAR 

CONTRIBUTION TO WATER HEATING (ALSO 

COMBINATION HEATERS) 

Solar heating, introduction to calculations 

Scope and definitions 

Regulation (EU) No 813/2013 (Ecodesign of space heaters) does not cover solar 
products. It is aimed at space heaters, including those in a package with solar devices, 
but no requirements apply to solar devices. 

Delegated Regulation (EU) No 811/2013 for labelling of space/combination heaters does 
cover solar devices, either as solar devices sold separately (for which a product fiche and 
technical documentation has to be supplied, Annex IV, point 4) and/or as part of a 
package (for which a space heater package label, product fiche and technical 
documentation has to be established/supplied). The package label for space or 
combination heaters with solar devices shall be based on information from the product 
fiche of the solar devices (collector size, collector efficiency, tank volume and tank 
rating). 

The calculation of the solar contribution to the water heating performance –and this 
covers combination heaters as well -  is quite different to that of assessing the space 
heating contribution and requires establishing Qnonsol (the part of the heat demand that 
cannot be met by solar heat) and Qaux (the auxiliary electricity input by the solar 
system). Qnonsol and Qaux can be established for custom built systems using collector 
parameters (zero loss efficiency, a1, a2 AIM and are) and the SOLCAL method described 
in the Transitional Method for water heaters (and updated in EN 15316-4-3:2017)  and 
for factory-built systems the SOLICS method (updated in EN 12976-2:2017). These 
procedures are described below. 

TM2014wh describes the applicable standards and allowed tolerances on parameters, and 
continues under point 4.8 the calculation for solar water heaters and solar-only systems, 
testing and calculation methods. Point (4.8.a) describes assumptions and calculations for 
solar collector testing, the SOLCAL method is described under point (b) and finally the 
SOLICS method under point (c). 

The following sections describe the calculations applied in the SOLCAL or SOLICS 
method. Equations and assumptions defined in TM2014wh are presented in dark-orange 
text. Equations or assumptions defined by 812 and 814/2013 are presented in blue text.  

SOLCAL method 
The SOLCAL method is based on the EN 15316-4-3 standard and the f-chart modelling 
approach. The method requires input parameters: 
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- solar collector: Asol (aperture or reference area), zero-loss efficiency (η0), a1, a2 
and IAM, in accordance with EN ISO 9806. The TM2014wh point 4.8(a) requires 
that the IAM is established from a test at 50º incidence angle to the collector.; 

- solar hot water storage tank: nominal volume (Vnom), non-solar storage volume 
(Vbu) and the specific standing losses (psbsol), in accordance with various 
standards, notably EN 12897, EN 15333, or EN 12977-3; 

- the power consumption of the collector pump (solstandby) and controls, 
necessary to calculate the auxiliary electricity consumption Qaux. 

 

SOLCAL is a monthly method. The monthly non-solar heat contribution Qnonsoltm is the 
monthly demand for heat (Lwhtm) of which the monthly solar contribution (LsolWtm) is 
subtracted, and the monthly standing losses of the solar part of the storage tank are 
added (0.732*Psbsol*Vbu/Vnom*(60-Ta) ). 

5ãÜã;Üç�1 = Áîℎ�1 −	Á;Üçª�1 + (	0.732 ∗ �;ï;Üç ∗ E� ER&1 ∗ (60 − MA)	) 
0.732 is a factor that takes into account the monthly hours (30.5 days*24 hrs) and the 
conversion from W to kW (/1000) 

Lwhtm is the monthly water heating demand 

Áîℎ�1 = 30.5 ∗ 0.6 ∗ 756�* + 1.099 
Where: 

30.5 is the average number of days per month 

0.6 is a factor to calculate the average heat demand on the basis of the load 
profile 

Qref is the daily water heating demand as established per load profile (from XXS to 
4XL) 

1.09 is a factor that adds distribution losses to the daily water heating demand 

LsolWtm is the monthly heat captured by the solar devices: 

Á;Üçª�1 = Á;Üçª1�1 −	5ïè��1 

The minimum value of LsolWtm is 0 and the maximum value is Lwhtm. This means 
that one cannot put more energy in the solar storage tank, than is extracted as 
useful energy (Lwhtm). In other words, the storage tank losses are always 
considered to be met by a back-up heater, even in the summer months. See also 
the section 'Discussion'. 

Where: 

Á;Üçª1�1 = Áîℎ�1 ∗ 	71.029	ð�1 − 0.065	ñ�1 − 0.245	ð�1ò + 0.0018	ñ�1ò + 0.0215	ð�1�9 
5ïè��1 = 0.732 ∗ �;ï;Üç ∗ 	�ER&1 − E� ER&1 + ∗ 	�10 + 50	Á;Üçª1�1Áîℎ�1 − MA+ 

Where:  
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ñ�1 = 0B&) 	�=1 + 40 ∗ =2 + 6 + 0.3 ∗ 0B&)0B&) + ∗ 	�1 − 2o ∗ =1100 + ∗ 	(M>���1 − MÜè?�1) ∗ ii=J ∗ 	 0.732Áîℎ�1 

ð�1 = 0B&) ∗ ó0ô ∗ 2o ∗ 	�1 − 2o ∗ =1100 + ∗ 	5;Üçô�1 ∗ 0.732Áîℎ�1 

Ytm is the monthly ratio between absorbed energy and the heating demand.  

 

Note 1: 6+0.3A_sol is the heat loss through the collector loop (WK-1m-2 

Note 2: 100 Asol is the heat capacity of the heat exchanger (W/K-1m-2) 

Note 3: The minimum value of Xtm is 0 and the maximum is 18 

Note 4: The minimum value of Ytm is 0 and the maximum is 3 

M6�*3 = 58.8 + 3.86 ∗ 	M8&)t − 1.32 ∗ 	MÜè?�1 

ii=J = �75 ∗ 0B&)EB&)+
o.òx

 

Touttm is the average daytime temperature in ºC for average, colder and warmer climate 
conditions (see tables). 

Tcold is the cold water temperature, by default 10ºC. 

Qsoltm is the average global irradiance in W/m² for average, colder and warmer climate 
conditions (see tables). 

The annual non-solar heat contribution (in kWh/a) is calculated as: 

5R&RB&) = �ßô	(5ãÜã;Üç�1) 
Discussion: 

LsolWtm < Lwhtm 

Experts of CEN TC 312 have argued that the limitation of the maximum delivered solar 
heat LsolWtm to maximum the (monthly) hot water demand Lwhtm is not realistic. 
Especially in summer months the contribution of modern solar devices can be sufficient 
to cover the hot water demand AND the storage losses. The current method means that 
in summer months a backup heater (Qnonsol) is required to cover storage losses and 
Qnonsol can never be zero. In practice this means that, particularly with the small load 
profiles M and L, the storage loss of the back-up part is relatively high. So except for 
highly efficient collectors virtually no (M-profile) or only minor improvements of the water 
heating energy efficiency e.g. to A + (L-profile) are possible. 

The error can be corrected by adding the storage losses to the load to be covered by 
solar heat. 

Ytm < 3 

The parameter Y is limited to maximum 3 in accordance with the f-chart method which 
forms the basis of the SOLCAL method. However, modern collectors can have much lower 
heat loss values then in the seventies, when the f-chart method was developed, and the 
maximum value of 3 for Ytm is outdated. The limitation of Ytm distorts in particular solar 
fractions that can be obtained by highly efficient collectors. 
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The error can be corrected by removing the maximum of Ytm. 

Correction of solar storage losses in LsolW1tm 

The f-chart method includes, in the determination of LsolW1tm, storage losses. In order to 
avoid double counting the equation can be corrected by a factor 1.08 (can be called fapp).  

The overall method can be made more transparent by adding equations for intermediate 
parameters, such as indicating the storage losses (Lbutm) and the solar fraction (ftmp,m). 

The water heating energy efficiency is then calculated according the type of backup 
heater (equations are provided by EN 15316-4-3:2017, Annex F) and whether it is a 
product or package (equations in regulations). The remaining elements needed for these 
calculations are the water heater energy efficiency in conventional mode (ηwh,nonsol) and, if 
applicable, the power and fuel consumption (Qelec and Qfuel). 

 

Effects of improved SOLCAL, SOLICS 

The SOLCAL method in its current implementation in TM2014sh has a maximum Y-factor 
is '3' which limits the effect of modern high performance collectors. Furthermore the 
TM2014sh SOLCAL implementation does not allow the heat losses of the storage tank to 
be met by solar heat (which means there is always 'back-up energy' required, even in 
summer months, where solar inputs may exceed hot water demand). 

The corrections introduced by the most recent EN 15316-4-3 result in lower values for 
Qnonsol (the remaining heat to be supplied by a non-solar heat generator): For a typical 
flat plat glazed collector of 4 m² in the average climate, the Qnonsol is 7-38% lower for 
the improved method (for XXL to M profile). This can result in a shift of multiple label 
classes, in particular in the lower (M-) profiles. The differences get more pronounced if 
the collector area, and the solar fraction, increases. 

 

Table 45. Qnonsol (example) for current and corrected methods 

Qnonsol for typical flat plate, 4 m² Climate M L XL XXL 

SOLCAL original Average 843.0658 2318.538 1661.934 3628.313 

 Warmer 648.4657 1742.025 1156.539 2788.439 

 Colder 1066.197 2644.025 3384.195 4124.365 

SOLCAL improved Average 525.0926 2066.326 1416.211 3390.857 

 Warmer 263.6417 1422.898 856.6074 2445.234 

 Colder 820.8177 2441.105 3189.544 3937.983 

difference Average -38% -11% -15% -7% 

 Warmer -59% -18% -26% -12% 

 Colder -23% -8% -6% -5% 

Typical glazed collector, 4m², η0=0.76, a1=3.33, a2=0.010, IAM=0.94, Vnom=300 l, Vbu=100l, psbsol=1.87 
W/K, average climate, solpump=36W, solstandby=3 W. 

Calculations by software from Solar-Experience GmbH 



 

Ecodesign Review Water heaters, Task 1, Final | July 2019 | VHK for EC 228 

SOLICS method 
The SOLICS method is based on the ISO 9459-5 standard and requires testing of the 
system as a whole, but with any heat generator disabled. The test results in values for 
parameters that feed into a modelling approach for establishing the annual performance. 

As the TM2014wh prescribes an hourly method, the heat demand (the 24 h tapping 
pattern that results in Qref) has to be expressed in hourly values, and the monthly 
climate data supplied in table 2 and 3 of Regulation (No) 814/2013 and table 4 and 5 of 
Delegated Regulation (No) 812/2013 have to be expressed in hourly values. 

The result of the modelling is the calculation of the solar contribution QL to the overall 
heat demand. The calculation of the non-solar heat contribution Qnonsol is then calculated 
differently for solar-only systems and solar water heaters in accordance with TM2014wh: 

for solar-only systems (in EN 12976-2:2017 called a "pre-heater system") Qnonsol is: 

5R&RB&) = 0.6 ∗ 366 ∗ 		 756�* + 1.099 − 5¢ 
and for a solar water heater Qnonsol is: 

5R&RB&) = 5A q,R�� 
The water heating energy efficiency is then calculated according the type of backup 
heater (equations provided by EN 12976-2:2017, Clause 5.9.3.5.) and whether it is a 
product or package (equations in regulations). The elements needed for these 
calculations are the water heater energy efficiency in conventional mode (ηwh,nonsol) and, if 
applicable, the power and fuel consumption (Qelec and Qfuel). 

Water heater energy efficiency ηwh,nonsol  
Both EN 12976-2:2017 and EN 15316-4-3:2017 describe the calculation of ηwh,nonsol and 
Qelec, Qfuel for the following types of products/packages:  

1) with integrated fuel fired heater 

234,R&RB&) = 234,�&� ∗ 	756�* + ß� ∗ �A q ∗ 	∆M ∗ 0.0249Q6�*  

5�)�8 = =;	?�;?�m 

5* �) = 56�*234,R&RB&) 
234,R&RB&)�;	<=é�<�õ�m	=?	1	(100%) 

In this case, with an integrated fuel fired heater, the SOLICS method includes 
calculation of both solar and backup storage losses. To avoid double counting of 
these losses, the water heater efficiency (tested inclusive of storage losses) is 
corrected by a factor based on the size of the storage losses (US*faux*∆T*0.024) 
compared to the size of the reference water heating demand Qref. 

2) with integrated electrical resistance heater 234,R&RB&) = 40% 

5�)�8 = 56�* 
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5* �) = 0	(õ�>Ü	ïÛ	m��=èç?) 
For factory-made products (mostly thermosiphon) using the SOLICS method (or the 
latest EN 12976-2:2017 in accordance with ISO 9459-5 (DST method)) the heat loss 
of the solar storage is included in the SOLICS calculation. The backup storage losses 
are however not included. 

As the ηwh,nonsol is set to 40% by default, the backup storage losses are NOT included 
in the calculation of ηwh,nonsol and are therefore considered in the equation for Qtota as 
presented in Regulations 812/2013 (Annex IV, item 3.b) and 814/2013 (Annex VIII, 
item 3.b) by reducing the ηwhnonsol by 10% percentage points.  

For custom-built products tested as components (collector and tank tested 
separately) and with the solar water heater energy efficiency determined using the 
SOLCAL method (or the latest EN 15316-4-3:2017) the backup storage losses must 
be included in the SOLCAL calculation in case these are not included in the 
determination of ηwh,nonsol. The consideration of storage losses is found in equation 
[32] in EN 15316-4-3:2017 and the determination of the solar contribution (equation 
[39] in EN 15316-4-3:2017). 

3) with external boiler-type auxiliary (backup) heater 

234,R&RB&) = 0.95 ∗	 56�*Q* �) + �� ∗ 5�)�8 + 58&66 
5�)�8 = 5�)�8,&R +	5�)�8,B� = (24 −	?&R) ∗ ��ö + ?&R ∗ �ç1Aq 

5* �) =	�56�* +	�24 −	56�*�Å ∗ �B��(+ ∗ 1002Å +	 
?&R =	�56�* +	�24 −	56�*�Å ∗ �B��(+ ∗ 1�Å+ 

This is a system with a heating-only boiler as supplementary heater. If ηwhnonsol is not 
available from water heater tests (logical for heating only boilers), the efficiency is 
based on elementary parameters and efficiencies at nominal load (point P4). The 
calculation above is in line with Guidelines2018 where it is deemed relevant for 
packages of water heater and solar device where not all information is available.  

This method makes simplifications: First, the smart control factor does not apply in 
this context. Second: Both relevant standards EN 12976-2:2017 for SOLICS, and EN 
15316-4-3 for SOLCAL) and the Guidelines 2018, mention that "the tank losses are 
set to 0 (zero) as they are already considered in the [SOLCAL or SOLICS] method". It 
is assumed the solar storage tank losses are meant (Qbuftm). The backup storage 
tank losses are considered to be covered by Pstby only if a storage tank is integrated, 
as this covers the heat loss of the (space) heater when not providing heat. This does 
require a correction on the basis of the solar fraction (or backup fraction, depending 
what is calculated) of the storage tank. If the space heating only boiler makes use of 
the solar storage boiler, then Pstby does not cover backup storage losses and these 
have to be considered somewhere.  

The factor 0.95 is essentially a safeguard in order not to create an incentive driving 
the market towards calculation instead of measurements and to ensure that adequate 
information is provided to consumers (Guidelines 2018). 
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4) with external heat pump type auxiliary heater 

234,R&RB&) = 0.95 ∗ f ∗ 	�p�ø�� ∗ 	 56�*56�* + � ∗ 24ℎ 
� = m�J�ãm;	Üã	��	ℎ�=?	;Üè>i�	=ãm	iç�<=?�	(��	Üè?;�m�	=�>)	=ãm	>=ãg�;	�>Ü<	0.844	?Ü	1.059  
The calculation above is in line with Guidelines2018 where it is deemed relevant 
for packages of water heater and solar device where not all information is 
available. This method makes a series of simplifications: 

- The total energy demand is provided by charging the tank at 60ºC, in 
consequence, this method does not apply to low-temperature heat pumps; 

- At least 0.25 m² of heat exchanger surface are used per kW of thermal 
capacity; 

- The storage losses are pre-determined by standard measurement at a storage 
temperature of 65ºC; 

- The smart factor is not taken into consideration; 

- The approach is suitable for heat pumps with electrically driven compressors. 

In this case it is assumed a backup storage tank is present and its losses are 
covered by the heat loss factor S*24h in the equation above. 

The "solar preheat" products (as in EN 12976-2) assume an external auxiliary heater, the 
storage loss of which (if any) is not included in the SOLICS method. This backup storage 
loss has to be considered in the determination of the water heater energy efficiency 
ηwh,nonsol of the external water heater. 

Product level: Solar water heater efficiency 
The product level solar water heater energy efficiency only applies to products placed on 
the market as one unit. This is usually the case for factory-made thermosiphon systems, 
but in theory also configurations of components placed on the market as one unit (one 
model to be assembled on site) could apply. 

The solar water heater efficiency ηwh is determined as follows (point 3(b) of Annex IV of 

814/2013, or 3(b) of Annex VIII of 812/2013): 

234 = 0.6 ∗ 366 ∗ 56�*5�&�A  

îℎ�>�:	5�&�A = 5R&RB&)1.1 ∗ 234,R&RB&) − 0.1 + 5A q ∗ 2.5 
Where: 

- Qref stems from regulation 812/2013 (also covered in 814/2013), Qnonsol stems 
from either EN 12976-2:2017 (Qaux,net, for solar-plus-supplementary only) or EN 
15316-4-3:2017, Table F.7, the summation of the monthly solar contributions. 

- ηwh,nonsol is the water heating energy efficiency for the respective tapping pattern 
(load profile). For most thermosiphon systems an immersion electric resistance 
heater (Joule-effect) applies heat generator and the ηwh,nonsol is by default 40% 
and the backup storage losses are considered through the 10% deduction in 
Qtota. If the product includes an integrated heater for which no default values 
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apply, then this heater has to be tested in accordance with the appropriate test 
standard (for combi boilers EN 13203-2, etc.). 

The auxiliary electricity consumption Qaux is calculated assuming 2000 hours of pump 
runtime. The equation is presented in the TM2014wh: 

5A q = 2000 ∗ ;ÜçJè<J + 24 ∗ 365 ∗ ;Üç;?=ãmïÛ1000  

The heating efficiency classes run from G-class: <27 to A+++ class: > 163 for load 
profile M. 

For solar water heaters the efficiency has to be established for all three climate 
conditions. 

Package level:  Efficiency of water heater and solar device  
The efficiency of a package of a water heater and solar device is calculated slightly 
different to that of a solar water heater (Fig. 1 of 812/2013). 

The equation below is based on Figure 1 of 814/2013 (combining calculations ❶ and  
❷) and shows the water heating energy efficiency of the package under average 
ηwh,sol,average where the subscript ('wh,sol') refers to the heat source and ('average') to the 
climate condition. 

234,B&),A!�6A%� = 71.1 ∗ 234,R&RB&) − 10%9 ∗ 	220 ∗ 56�*5R&RB&) 	− 2.5 ∗ 5A q220 ∗ 	56�* 
For packages the efficiency has to be established for the average climate condition, and 
the scores for 'warmer' and 'colder' climates are calculated as a correction of -20% or 
+40% of the solar contribution on the overall package efficiency: 

"Colder": ηwh,sol,colder = ηwh,nonsol  - 0.2*ηwh,sol,average 

"Warmer": ηwh,sol,warmer = ηwh,nonsol  + 0.4*ηwh,sol,average 

The source for the values of parameters Qnonsol, Qaux and ηwh,nonsol is the same as for 
the product level calculation. It is however more likely that EN 15316-4-3:20167 is used 
(SOLCAL, for components based custom-built systems) and less likely that EN 12976-
2:2017 (SOLICS) is used (more appropriate for factory-made systems). 

Space heating and solar devices 
All the above applies to solar heating in the context of water heating. However, solar 
heating can also contribute to space heating, depending on availability of solar heat, 
system set-up and demand. Although the current regulations do not consider solar heat 
as a heat generator technology like heat pumps, solar heat can make a viable 
contribution to domestic heat demands. 

The current solar market is not showing signs of strong growth or revival, which leads to 
conclude that the package label (for solar) does not work as intended (aside from other 
effects, such as diminishing subsidies, etc.).  
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There are articles168 that show that due to outdated or incomplete calculation methods in 
SOLCAL, the performance (label class) of solar water heater products is not as high as it 
should be.  

And for space heating, the effect of solar devices on overall (package) space heater 
efficiency is calculated using very simplistic equations. 

Solar systems are more and more part of integral heating systems placed on the market 
as one unit, or components to be added to existing heating systems. 

Changes proposed: 

1. Recognition of solar heat as heat generator technology, similar to heat pumps 
(the fact that heat pumps rely on supplementary heating in the form of a back-up 
heater, hasn't excluded them from getting recognised as heat generator 
technology). The same basic principle, heat from ambient when required 
supplemented by another heat generator using a different 'fuel', can be applied to 
solar technology. 

2. As solar heat is easy to combine with existing installations, a self-standing energy 
label for solar collectors could be helpful, similar to labels for storage tanks (and 
circulation pumps). 

3. The term ‘collector aperture area’ (A sol) shall be replaced by ‘collector reference 
area’ (A sol) throughout the document. The definitions (70) CDR 811; (33) CDR 
812 and (30) CDR 814 shall be changed to: ‘collector reference area’ (A sol) 
means the maximum projected area through which un-concentrated solar 
radiation enters the collector (aperture area as in EN 12975-2 or gross area as in 
EN ISO 9806:2013). Related terms (collector efficiency, incidence angle modifier, 
a1, a2 etc.) shall consistently relate to the same collector reference area. 

4. The term ‘collector efficiency’ (η col ) shall be replaced by ‘collector annual 
efficiency’ (η a ) throughout the document. An appropriate definition of the 
performance of a collector is the calculated annual collector output per m² gross 
area at a reference location for average climate (Solar Keymark Certificate page 
2) divided by the annual irradiation sum (all values taken from Solar Keymark 
Certificate page 2). For space and water heating the output data for a 
temperature level of 50 °C are suitable. 

5. Replace the icon for solar devices (below, left) by a more appropriate one (below, 
right). The current symbol is used for PV applications. 

  

                                           

168 www.ecohotwater-review.eu/downloads/2018-03-30_Greek Solar Industry Association Input plus 
Addendum.pdf 
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6. Introduce the label class for warmer climate for solar water heaters on the label, 
change the assessment of S and M profile so that there is not so a huge change 
from S to M and extend the rating to A+++. 

The label for solar water heaters is almost exclusively applied to so-called 
thermosiphon systems installed in the Mediterranean region. The number of such 
solar water heaters in regions with medium or colder climates can be neglected. It 
is obvious that an assessment of performance and labelling for the average 
climate confuses consumers because the label based on an average climate is 
much worse than for the warmer climate where it is usually applied. It is not 
desirable to have a (thermosiphon) system that typically supplies more than 75% 
of the useful heat by solar heat, can be rated at best as A+. Furthermore, the 
difference to electric heaters is small for the consumer`s eye, especially for the S 
and M profiles: An electric S-size heater can reach A (ηwh >38%) and an M-size 
solar system can reach A (ηwh > 65%) whereas the solar system provides has a 
75% solar heat contribution and the electric heater has none.  

 

Solar Heat Initiative has issued a proposal for a method to assess the performance of a 
solar system supplying both water heating and space heating ("Combined performance") 

 

Discussion solar thermal 
Delegated Regulation (EU) No 811/2013 applies as definitions (Art. 2 and Annex I): 

(13) ‘solar device’ means a solar-only system (def. 14), a solar collector (def. 15), a 

solar hot water storage tank (def. 17) or a pump in the collector loop, which are 
placed on the market separately; 

(14) ‘solar-only system’ means a device that is equipped with one or more solar 

collectors and solar hot water storage tanks and possibly pumps in the collector 
loop and other parts, which is placed on the market as one unit and is not 

equipped with any heat generator except possibly one or more back-up immersion 
heaters; 

(15) ‘solar collector’ means a device designed to absorb global solar irradiance 

and to transfer the heat energy so produced to a fluid passing through it; 

(16) ‘hot water storage tank’ means a vessel for storing hot water for water 
and/or space heating purposes, including any additives, which is not equipped 

with any heat generator except possibly one or more back-up immersion heaters; 

(17) ‘solar hot water storage tank’ means a hot water storage tank storing heat 
energy produced by one or more solar collectors; 

(18) ‘back-up immersion heater’ means a Joule effect electric resistance heater 

that is part of a hot water storage tank and generates heat only when the external 
heat source is disrupted (including during maintenance periods) or out of order, or 

that is part of a solar hot water storage tank and provides heat when the solar 
heat source is not sufficient to satisfy required comfort levels; 
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(74) ‘auxiliary electricity consumption’ (Q aux ), for the purpose of Figure 5 in 
Annex IV referred to as ‘auxiliary electricity’, means the annual electricity 

consumption of a solar-only system that is due to the pump power consumption 
and the standby power consumption, expressed in kWh in terms of final energy; 

(75) ‘pump power consumption’ (solpump) means the rated electrical power 

consumption of the pump in the collector loop of a solar-only system, expressed 
in W; 

(76) ‘standby power consumption’ (solstandby) means the rated electrical power 

consumption of a solar-only system when the pump and the heat generator are 
inactive, expressed in W; 

Definitions 74 to 76 in Annex I suggest that Qaux, solpump and solstandby can only be 
established for solar-only systems (collector, tank and possibly pumps, that are placed 
on the market 'as one unit'). The limitation to solar-only systems solves the potential 
problem of establishing Qnonsol for solar devices placed separately on the market (this is 
problematic as Qnonsol can only be established if both collector information and tank 
information is available) 

The definition of solar device covers solar-only systems, collectors, tanks, possibly pumps 
placed on the market separately, but the calculation of package efficiency (product fiche, 
Annex IV) appears to be limited to configurations based on solar-only systems. Whether 
this is intentional is not known.  

According the current regulations a solar device, excluding the 'solar-only system', is not 
a space heater or water heater, as these comprise a heat generator by default. The 
solar-only system can be a space or water heater as it may comprise a 'back-up 
immersion heater' which is a heat generator. A solar collector, solar hot water storage 
tank or a pump are solar devices but no heaters. 

This means that solar devices are either a 'single' product (like the factory made solar 
devices intended to be installed on rooftops as a single package, often with exposed 
outdoor tanks) or a set of 'components' (collectors, tank, pump, control) which are 
separate products but offered together. 

Solar devices are, presently, not considered to be space heaters as space heaters have to 
include a heat generator and the definition of a heat generator does not include solar 
irradiance as energy source (the definition of heat generator in 813/2013 does include 
ambient heat from air, water or ground or waste heat). Solar can only be considered as 
part of a package (811/2013). 

 

Solar heat and heat generators 

The Directive 2009/28/EC169 defines ‘energy from renewable sources’ as: energy from 
renewable non-fossil sources, namely wind, solar, aerothermal, geothermal, 
hydrothermal and ocean energy, hydropower, biomass, landfill gas, sewage treatment 
plant gas and biogases. In the current space/combi heater (and water heater) 

                                           

169 OJ L140/16-62 , 5-6-2009 
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regulations, solar heat is however not mentioned as possible heat source for heat 
generators, whereas hydro-/aero-/geothermal energy is 'mentioned' as heat source for 
heat pumps. 

Stakeholders argue that solar heat is a renewable heat source (energy carrier) in its own 
right (like aerothermal, geothermal or hydrothermal energy used by heat pumps) and 
should be given preference over energy carriers that result in net CO2 emissions (like 
fuels and grid electricity). The fact that solar heat is often not sufficient to cover a 
(building) heat load, has not been a hindrance for heat pumps to be included as 'heat 
generators' that may also need back-up heating (a method to include back-up energy is 
described in EN 14825).  

In Regulation (EU) No 814/2013 (Ecodesign of water heaters) there is a definition for a 
'solar water heater' (Article 2.(12), a subset of water heaters) for which test conditions 
are defined (separate testing if possible) and a calculation that relies on identification of 
the annual non-solar heat contribution (Qnonsol) and the non-solar water heater 
efficiency. In Delegated Regulation (EU) No 812/2013 (labelling water heaters) this 
definition is placed in Annex I (2). The package may also include solar devices.  

The level of detail required for the inclusion of solar thermal devices in the space 
heating seasonal efficiency for packages is limited to the product fiche for packages 
which requires as solar inputs: 

- collector size; 

- tank volume; 

- collector efficiency; 

- tank rating (based on standby heat loss); 

- 'III" the value of the mathematical expression: 294 = (11 · Prated), whereby 
Prated is related to the preferential space/ combination heater; 

- 'IV" the value of the mathematical expression 115 = (11 · Prated), whereby 
Prated is related to the preferential space/combination heater; 

Combination heaters that comprise solar devices (as package) shall be assessed on the 
basis of the non-solar water heating efficiency, and then corrected for the addition of a 
solar device. The size of the solar device is not a primary input parameter, and is 
indirectly reflected in the size of Qnonsol (the remaining heat demand to be completed 
by the non-solar device).  

The water heating efficiency of combination heaters [and water heaters (according 
Delegated Regulation (EU) No 812/2013)] that include solar devices are calculated in 
consideration of the following parameters: 

 

Where: 
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'I': the value of the water heating energy efficiency of the combination heater, expressed 
in %; 

'II': the value of the mathematical expression (220 · Qref) / Qnonsol , where Qref is 
taken from Table 15 in Annex VII and Qnonsol from the product fiche of the solar device 
for the declared load profile M, L, XL or XXL of the combination heater; 

'III': the value of the mathematical expression (Qaux * 2,5) / (220 · Qref), expressed in 
%, where Qaux is taken from the product fiche of the solar device and Qref from Table 
15 in Annex VII for the declared load profile M, L, XL or XXL. 

The values for Qnonsol and Qaux are to be taken from the fiche of the solar device and 
only in relation to water heating performances. The calculation of these parameters is 
described in the Transitional Methods for water heaters TM2014wh where for Qnonsol 
both the SOLCAL and the SOLICS method are allowed (no difference in methods for 
Qaux) 

According to experts the SOLCAL method for custom-built (component) systems as 
described in TM2014wh contains errors. These have been corrected in the latest version 
of EN 15316-4-3: 2017 (Method 2 implementation for Ecodesign and Energy labelling in 
Annex F - informative). Still the method is prone to errors and experts are developing a 
more simple to use method (method 3 of EN 15316-4-3 is a candidate). 

The SOLICS method for factory-made systems is actually referring to ISO 9459-5:2007 
that uses the DST method (dynamic fitting algorithm and simulation model as in Annex 
A). As the ISO 9459-5 is an hourly method and the regulations (Delegated Regulation 
(EU) No 811/2013 to Regulation (EU) No 814/2013) present ambient conditions on a 
monthly basis, and a load profile with multiple tapping's per hour, some adjustments to 
an hourly method were necessary. EN 12976-2 has an annex with adjusted (hourly) 
reference conditions. 

A stakeholder asked to make clear what types of solar collectors are covered and which 
are not. The market recognises three types: glazed flat panel, evacuated tube and 
unglazed collectors. The latter type is mainly used for pool heating.  

 

 
Figure 21. Collector efficiency (VHK, based on VREC Solar170) 

                                           

170 http://www.vrec.ca/faqs/what-best-type-solar-panel-term-performance/ 
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At higher T differences, the unglazed collectors lose much energy and efficiency drops. 
Furthermore they are much more susceptible to wind conditions. 

As there is no technical reason to differentiate by collector type the regulation can remain 
technology-neutral. The same calculation method as for glazed collectors applies, based 
on zero loss collector efficiency, a1, a2 and IAM or ISO 9459XXX measurement 
(SOLICS). 

Also related to solar systems is that certain definitions have been made obsolete because 
of changes in applicable standards. For examples, aperture area should be replaced by 
reference area. 

 

Online solar thermal calculation. 

Various sites allow online calculation of solar contribution, with certain boundary 
conditions. 

http://valentin.de/calculation/thermal/start/de 
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APPENDIX II – MODULES 

Modules of Decision 768/2008/EC 
Several options exist for conformity assessment, both with and without third party 
involvement, as defined by Decision 768/2008/EC. The figure below outlines the modules 
and combination of modules that can be required for the manufacturer to obtain CE 
marking of their product. 

 

 

 

 

 

 

 

 

 

 

*: NB does product check(s) 

~:NB approves quality system for product 

#: NB approves quality system for whole production 

 

Module A – Internal production control 
- Covers both design and production 

- The manufacturer ensures conformity of the products to the legislative 
requirements 

- The manufacturer affixes required conformity marking (CE mark) 

Module A1 – Internal production control + supervised product testing 
- Covers both design and production 

- Module A + tests on specific aspects of the product carried out by an accredited 
in-house 

- body or notified body 

- Possible to require the use of an accredited third party where this is felt necessary 

Module A2 – Internal production control + supervised product checks at random 
intervals 

- Covers both design and production 
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- Module A + product checks at random intervals carried out by an accredited in-
house 

- body or notified body 

- Possible to require the use of an accredited third party where this is felt necessary 

Module B – EU-type examination 
- Covers design and is always followed by other modules 

- The manufacturer submits technical documentation, supporting evidence for the 

- adequacy of the technical design solution and a specimen (if required) of the 
product 

- to a Notified Body 

- The Notified Body examines the technical design and/or the specimen of a type 
and 

- verifies and attests that it meets the legislative requirements 

- The Notified Body issues an EU-type examination certificate 

- The EU-type examination can be carried out in three ways: 

- Production type 

- Combination of production type and design type 

- Design type 

The three ways to carry out type examination allows for flexibility by including the 
options of examining only the technical documentation and/or critical parts of the 
specimen. This concept is designed to provide sufficient flexibility and to recognise 
relevant practice where the examination of the complete specimen “representative 
of the production envisaged” is either not economically viable or not necessary. 

Module C – Conformity to type 
- Covers production and follows module B 

- The manufacturer ensures conformity of the products to the approved EU-type 

Module C1 – Conformity to type + supervised product testing 
- Covers production and follows module B 

- Module C + tests on specific aspects of the product carried out by an accredited 
in-house body or notified body 

- Possible to require the use of an accredited third party where this is felt necessary 

Module C2 – Conformity to type + supervised product checks at random 
intervals 

- Covers production and follows module B 

- C + product checks at random intervals carried out by an accredited in-house 
body or notified body 

- Possible to require the use of an accredited third party where this is felt necessary 

Module D – Conformity to EU-type based on quality assurance of the production 
process 

- Covers production and follows module B 

- The manufacturer operates and approved quality system for production, final 
inspection and testing (E.g. EN ISO 9001) 
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- The manufacturer declares conformity with the EU-type 

- The manufacturer affixes required conformity marking (CE mark) 

- The notified body carries out surveillance and approves the quality system 

Module E – Conformity to EU-type based on product quality assurance 
- Covers production and follows module B 

- The manufacturer operates and approved quality system final inspection and 
testing (e.g. EN ISO 9001) 

- The manufacturer declares conformity with the EU-type 

- The manufacturer affixes required conformity marking (CE mark) 

- The notified body carries out surveillance and approves the quality system 

The idea behind module E is similar to the one under module D: both are based 
on a quality system and follow module B. Their difference is that the quality 
system under module E aims to ensure the quality of the final product, while the 
quality system under module D (and D1 too) aims to ensure the quality of the 
whole production process (that includes the manufacturing part and the test of 
final product). E is thus similar to module D without the provisions relating to the 
manufacturing process. 

Module F – Conformity to EU-type based on product verification 
- Covers production and follows module B 

- The manufacturer declares conformity with the EU-type 

- The manufacturer affixes required conformity marking (CE mark) 

- The Notified Body carries out product examinations (testing of every product or 
statistical checks) in order to control product conformity to EU-type 

- The Notified Body issues a certificate of conformity 

- Note: Module F is like C2 but the notified body carries out more systematic 
product checks 

Module D1 – Quality assurance of the production process 
- Covers both design and production 

- Used like D without module B 

- The manufacturer operates and approved quality system for production, final 
inspection and testing (E.g. EN ISO 9001) 

- The manufacturer declares conformity with the legislative requirements 

- The manufacturer affixes required conformity marking (CE mark) 

- The notified body carries out surveillance and approves the quality system 

Module E1 – Quality assurance of final product inspection and testing 
- Covers both design and production 

- Used like E without module B 

- The manufacturer operates and approved quality system final inspection and 
testing (E.g. EN ISO 9001) 

- The manufacturer declares conformity with the legislative requirements 

- The manufacturer affixes required conformity marking (CE mark) 

- The notified body carries out surveillance and approves the quality system 
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Module F1 – Conformity based on product verification 
- Covers both design and production 

- Used like F without module B 

- The manufacturer ensures compliance of the manufactured products to the 
legislative requirements. 

- The manufacturer affixes required conformity marking (CE mark) 

- The Notified Body carries out product examinations (testing of every product or 
statistical checks) in order to control product conformity to EU-type 

- The Notified Body issues a certificate of conformity 

- Note: Module F1 is like A2 but the notified body carries out more detailed product 
checks 

Module G – Conformity based on unit verification 
- Covers both design and production 

- The manufacturer submits technical documentation and product 

- The manufacturer declares conformity with legislative requirements 

- The manufacturer affixes required conformity marking (CE mark) 

- The notified body verifies every individual product in order to ensure conformity to 
legislative requirements 

- The Notified Body issues a certificate of conformity 

Module H – Conformity based on full quality assurance 
� Covers both design and production 

� The manufacturer operates a full quality assurance system for design (EN ISO 9001) 
in order to ensure conformity to legislative requirements 

� The manufacturer submits technical documentation 

� The Notified Body carries out surveillance of the quality system 

Module H1 – Conformity based on full quality assurance + design examination 
� Covers both design and production 

� The manufacturer operates a full quality assurance system for design (EN ISO 9001) 
in order to ensure conformity to legislative requirements 

� The manufacturer submits technical documentation 

� The Notified Body carries out surveillance of the quality system 

� The Notified Body verifies conformity of the product design 

� The Notified Body issues an EU-design examination certificate 

� Note: Module H1 in comparison to module H provides in addition that the notified 
body carries out a more detailed examination of the product design 
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Risk of not achieving energy savings 

In the 'ECO' calculation in Ecodesign Impact Accounting 2017 for year 2010, 
approximately 18% of total energy consumption of products covered under Ecodesign 
and labelling is non-electric central heating boilers and 3% is by solid fuel heaters171, 
together 21% of the total energy consumed 172. The other 79% of total energy 
consumption is by products for which manufacturers can use self-declaration. In 2030 
this share in energy consumption of non-electric central heating boilers is expected to 
drop to 8% in 2030, and for solid fuel space heaters a slight increase to 4%, leaving 
some 89% of energy consumption falling under a self-declaration regime (the figures for 
central heating products will be revisited in Task 7 of this review study). 

When looking at energy saved only, the picture is different and non-electric central 
heating boilers are responsible for some 20-28% of general (annual) savings in the 
period 2010-2030. Solid fuel heaters are 1% of the total energy saved.   

Table 46. Primary energy consumption and savings according to EIA 2017.  

Product group ECO
(1)

 primary energy (TWh/a primary)  SAVED primary energy (TWh/a primary) 

 2010 2020 2030  2010 2020 2030 

non-electric CH boilers 1957 1154 657  47 502 840 

 % of total 18% 12% 8%  20% 28% 27% 

solid fuel heaters (boilers + 
LSH)  

320 334 302 
 0 14.7 39.8 

 % of total 3% 3% 4%  0% 1% 1% 

electric CH boilers + aux (1
st
 

est.) 
308 286 292  6 17 8 

 % of total 3% 3% 3%  3% 1% 0% 
(2)

 

total of water heating 1217 1034 876  0 251 466 

 % of total 11% 11% 10%  0% 14% 15% 

total of central air heating & 
cooling 

671 664 582  0 30 82 

 % of total 6% 7% 7%  0% 2% 3% 

total of electric motors 1837 2019 2036  1 79 159 

 % of total 17% 21% 24%  0% 4% 5% 

all other groups 4981 4570 4123  177 909 1509 

 % of total 45% 47% 48%  77% 51% 49% 

General total 10971 9727 8566  231 1788 3064 

 % of total 100% 100% 100%  100% 100% 100% 

of which 3
rd
 party conf. 

assessed 
21% 15% 11%  20% 29% 29% 

Source: EIA 2017  

(1): ECO is the calculation of energy consumption assuming existing and announced measures apply. 

(2): This value includes 'negative' savings from heat pumps, caused by the increase of sales (and growth of 
stock) outpacing the savings realised in the stock of heat pumps through more efficient products. 

 

                                           

171 Solid fuel boilers and solid fuel local space heaters are also under 3rd party conformity assessment, see also 
https://www.3rdpartysolidfuel.eu/ 

172 Ecodesign Impact Accounting, Status Report, by VHK, 22 Dec 2017 (NRGECO, p.63 and NRGSAVE, p.70) 
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Note: The EIA data above (energy) for central heating boilers (non-electric and 
other) is primarily based upon the Impact Assessment concluded in 2013. The 
Ecodesign Impact Accounting will be updated by data coming from the present 
review study. 

 

The above overview shows that fuel boilers, using 3rd party assessment, are responsible 
for 517TWhprim savings in 2020 but other (self-declared) product groups are responsible 
for the remaining 1271 TWhprim savings, with water heaters alone being responsible for 
251 TWhprim or 20% of the savings for self-declared products.  

But, the EIA overview does not provide evidence regarding the cause-effect relation 
between savings and the conformity assessment procedure applied, and one cannot 
claim that 3rd party assessment for other heaters or water heaters reduces the risk of not 
meeting energy saving objectives. Vice versa, one cannot claim that 3rd party did not 
play a role in realising energy savings, because the single largest share of savings is 
realised by 3rd party assessed products and there is a possibility that removal of 3rd party 
assessment could reduce these savings. 
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ANNEX III – TESTING COSTS 

Electric heat pumps – seasonal space heating energy efficiency 

Testing costs of heat pumps for seasonal space heating efficiency and other parameters 
(EN 14511 series plus EN 14825) vary according test laboratory involved, size (capacity) 
of heat pump, type of heat pump, number of test points, additional tests, etc. 

An overview of test costs for certification by Eurovent Certita Certification, also applicable 
to NF mark, is available from Certita173. These tests are performed by accredited 
laboratories, and the testing costs are harmonised within the certification program 
partners. The price list 2018 shows that admission costs are starting from approximately 
3000 euro, which is more than doubled if a factory visit is included. Costs for the tests 
itself start from approximately 3000 euro for a single test condition, with additional test 
points for approximately 2000 euro per point.  

Acoustic tests are over 3500 euro per test/product. The tests for low power consumption 
(standby, off mode, crankcase mode) vary between 190 euro per test, or 1820 euro per 
test if the thermal point is included. 

A complete test, suitable for Ecodesign/labelling purposes with 4 to 6 test points, costs 
probably over 10 000 euro, possibly up to 15 000 euro per test/product. 

Electric heat pumps –water heating energy efficiency 

A typical test for a DHW heat pump (air-to-water) is close to 12 500 euro per tested 
product, with each additional test (other outdoor temperature or other tapping pattern) 
costing some 7 300 euro extra174.  

A typical test for certification requires on average 8 days. Tests performed during 
development of models, and to be used for ErP declarations can be more lengthy (16 
days) with unknown costs (commercially sensitive data). 

Fuel boilers 

Testing costs for gas boilers (tests performed by Notified Bodies) also depend on capacity 
of boiler and are on average 2500 – 3000 per tested product. 

A single DHW test for gas boilers is probably similar in costs as an extra tapping test for 
DHW heat pumps, some 7000 – 7500 euro.  

A total combination boiler test is then some 10 000 euro per tested product. 

MicroCHP 

Test costs for micro-CHP products have not been identified, but will exceed those of gas 
boilers because of additional electric power/efficiency measurement, and the possibility of 
testing of preferential and supplementary heat generators. However, there are no 
temperature dependent test conditions as for heat pumps. It is estimated that test costs 

                                           

173 http://www.certita.fr/sites/default/files/tarifs/s01d03_tarifs_nf414_2018_v2.pdf 
174 Personal information L.Meljac. 
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are between those for gas boilers and heat pumps, e.g. 6000 – 7000 euro per tested 
product for seasonal space heating efficiency alone.  

Additional DHW testing is probably some 7000 – 7500 extra.   
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EXECUTIVE SUMMARY 

This is the final Task 2 report of the preparatory review study on the Ecodesign 

Commission Regulation (EU) No. 814/2013 and Energy Label Commission Delegated 
Regulation (EU) No. 812/2013 for (dedicated) water heaters and hot water storage 

tanks. Task 2 not only serves as an update of market figures for the subsequent Tasks, 
following the MEErP methodology, but also reviews specific aspects mentioned in Article 7 

of the regulations and evaluates the effectiveness of the current regulations in as much 
as can be derived from market data. Most raw stock and sales data were produced by 

subcontractor BRG Building Solution. Other data and the elaboration of BRG data was 
done by VHK. 

Generic economic data 

Eurostat production and trade data for water heaters are largely inconclusive, because 

the 8-digit (CN8) product groups contain also items that are not in the scope of the 
Ecodesign and Energy Label regulations for water heaters, such as electric kettles and 

solid fuel water heaters. Hot water storage tank are not specified as such in any 
statistical 8-digit product group.  

Stock 

In 2014, according to BRG, 89 million EU dwellings (36% of total) used dedicated water 

heaters as a primary source of sanitary hot water. Apart from that, there are around 53 
million secondary dedicated water heaters, used as single tap solution e.g. for the 

kitchen or bathroom sink. 

Also in the scope of current water heater regulations are the standing losses of 40 million 
indirectly heated cylinders.  

The energy efficiency of the boilers heating those cylinders as well as the energy 

efficiency of combi-boilers (65 million installed) and large boilers for collective heating of 
21 million dwellings are in the scope of the Ecodesign and Energy Label boiler 

regulations, i.e. not the water heater regulations discussed here. 

District heating equipment to supply water heating solutions (24 million dwellings) is not 
regulated under Ecodesign or Energy Label legislation.  

For the non-household sector it is estimated that the number of hot water tapping points 

is approximately one-third of that of the household sector.  

Sales  

Total EU water heater sales, including combi-boilers, dropped over 15% after the 2007 
financial crisis, i.e. from 18.5m units in 2006 to 15.6m units in 2016. Since 2012 the 

sales are more or less stable at this level. Dedicated water heaters are some 60% of unit 
sales (9.5m units). Largest riser is the (monobloc) Heat Pump Water Heater, selling 136k 

units in 2016, 109k more than in 2007. Sales of solar thermal panels are declining at a 
rate of over 6% per year. The largest sales drop, on aggregate 50% over the last 

decade, comes from gas-fired storage water heaters (GSWHs).  

Reliable energy efficiency data for water heaters is as yet scarce. Manufacturer’s 
association APPLiA was able to supply a data-set for electric water heaters, but for fossil-



 

IV 

fuel fired and solar water heaters efficiency data are estimated on the basis of technical 
characteristics.  

According to new Eurostat statistics the total 2015 residential energy consumption for all 

water heating, including combi-heaters and excluding water heating from solid fuel 
boilers, is around 1978 PJ (47.2 Mtoe) in primary energy. Including an extra one-third for 

non-household applications this amounts to 2637 PJ (62.9 Mtoe) primary energy. 

Prices and rates   

Energy prices increased considerably less, or even declined, compared to the trend 
before 2011. This means that the more comprehensive Life Cycle Cost calculation 

method will have to be used in future tasks. Product prices were derived from on-line 
offers.  

Market actors 

Suppliers of dedicated water heaters and storage tanks are mainly large companies, 

although there are also some larger SMEs that are active in the field.  

 
The interim Task 2 report from December 2017 has not stimulated stakeholders to give 

more specific information over the course of 2018 and thus to draw any firm conclusions 
regarding the effectiveness of the current water heater regulations is premature. Once 

manufacturers have filled the database of the European Registry for Energy Labelling 
(EPREL)1 in June 2019, it should be possible to have a better insight.  

  

                                           
1 Since 14/12/2018 the EPREL database is online product registration: https://energy-label.ec.europa.eu. 
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GLOSSARY AND ACRONYMS 

See Task 1 report 
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1 INTRODUCTION  

This is the final Task 2 report of the preparatory review study on the Ecodesign 
Commission Regulation (EU) No. 813/2014 and Energy Label Commission Delegated 

Regulation (EU) No. 811/2012 for (dedicated) water heaters, hot water storage tanks 
and packages of water heater and solar device.  

Task 2 not only serves as an update of market figures for the subsequent Tasks, 
following the MEErP methodology, but also reviews specific aspects mentioned in Article 7 
of the regulations and evaluates the effectiveness of the current regulations in as much 

as can be derived from market data. Furthermore, certain parts of the appropriateness of 
setting separate Ecodesign requirements for different types of water heaters are 

investigated (see also Task 6).2 

Most raw stock and sales data were produced by subcontractor BRG Building Solution. 
Other data and the elaboration of BRG data was done by VHK. 

1.1 Update (MEErP) 

According to the MEErP methodology Task 2 entails the following subtasks (numbering 
from MEErP): 

2.1 Generic economic data  

 Identify and report  
 a. EU Production;  
 b. Extra-EU Trade; 

 c. Intra-EU Trade;  

 d. EU sales and trade= production + import - export. 

 

Data should relate to the latest full year for which at least half of the Member States have reported 
to Eurostat. Preferably data should be in physical volume (e.g. units) and in money units and split 

up per Member State.  

Information for this subtask should be derived from official EU statistics so as to be coherent with 

official data used in EU industry and trade policy.   

2.2 Market and stock data  

In physical units, for EU-27, for each of the categories as defined in 1.1 and for reference 

years   

a. 1990 (Carbon emission reference year) and/or 2005 (reference year for EU energy 
policy 2020-’30 

b. 2004 (reference year for previous preparatory study) 
c. 2014 and/or ‘16 (most recent real data); 

d. 2020-2030-2050 (forecast, years in which all new ecodesigned products will be 
absorbed by the market). 

 

                                           
2 814/2013 Article 7 (2) is also valid for the combination boilers in 813/2013. The special review study from 

2016 concluded that due to lack of time, resources and data, the article 7(2) should be handled in the main 
review which is now. See Special Review Report, last section on page 10 (Executive Summary). 



 

Ecodesign Review Water Heaters, Task 2, Final | July 2019 | VHK for EC 2 

 The following parameters are to be identified:  

 a. Installed base (“stock”) and penetration rate; 
 b. Annual sales growth rate (% or physical units); 

c. Average Product Life (in years), in service, and indication of the spread; 
 d. Total sales/ real EU-consumption, (also in €, when available); 
 e. Replacement sales (derived); 
 f. New sales (derived).  
 
 

2.3  Market trends  

2.3.1. General market trends (growth/ decline, if applicable per segment), trends in 
product-design and product-features.  

2.3.2 Market channels and production structure; identification of the major players 
(associations, large companies, share SMEs, employment);  

2.3.3 Trends in product design/ features (valuable, but not necessarily fully 
representative of the diversity of products put on the market ); 

2.4 Consumer expenditure base data  

 For each of the categories defined in subtask 1.1, determine:  

a. Average EU consumer prices, incl. VAT (for consumer prices; street price)/ excl. 
VAT (for B2B products), in Euro. 

b. Consumer prices of consumables (detergent, toner, paper, etc.) (€/kg or €/piece); 

 c. Repair and Maintenance costs (€/product life); 

 d. Installation costs (for installed appliances only); 

 e. Disposal tariffs/ taxes (€/product); 

 

For electricity, fossil fuel, water, interest, inflation and discount rates use values for Jan. 

2011 in MEErP Chapter 2, including the average annual price increases mentioned there .  

For regional differentiation of consumer prices (for sensitivity analysis) also see Chapter 2  

2.5 Recommendations 

 Make recommendations on  

2.5.1 refined product scope from the economical/ commercial perspective (e.g. exclude 
niche markets) 

2.5.2 barriers and opportunities for Ecodesign from the economical/ commercial 

perspective 

 

This report will follow the MEErP structure, meaning that each subtask will be discussed 

in one chapter and in the order mentioned above.  

Note that the MEErP methodology was conceived to investigate new products. For review 

studies there can be shortcuts where subjects were already treated in the original 2007 
preparatory study.  

 



 

Ecodesign Review Water Heaters, Task 2, Final | July 2019 | VHK for EC 3 

1.2 Review (Art. 7) 
The Article 7 (‘Review’) mentions a number of specific topics that need to be investigated 

in the review: 

For the Ecodesign regulation this involves in particular the assessment of: 
• the appropriateness of setting Ecodesign requirements for greenhouse gas emissions 

related to refrigerants, carbon monoxide and hydrocarbons; 

• The appropriateness of setting stricter Ecodesign requirements for emissions of 
nitrogen oxides; 

• The appropriateness of setting requirements for products working on gaseous and 
liquid fuels from biomass; 

• The validity of the primary energy factor (PEF); 
• The appropriateness of 3rd party certification. 

 

For the Energy labelling regulation, this involves in particular the assessment of: 
• Significant changes in market shares of various types of appliances; 

• The appropriateness of the package labels and fiches. 
 

1.3 Evaluate 
Following the Better Regulation Toolbox it is important for a review of existing regulations 
to evaluate whether the regulation did/does what it was supposed to do and whether 

there was no significant negative impact as intended in Article 15 of the Ecodesign 
Directive. In this respect Task 2 is particularly important, because it gives vital 

ingredients regarding the efficacy of the regulations and shows whether there were no 
significant impacts of competitiveness and affordability of the existing measure.  

It is also important to realise that Task 2 cannot give a full evaluation of the existing 
regulations because other ingredients, such as the energy savings and emission 

reductions, will be part of subsequent tasks.  

It is important to realise that Ecodesign measures and Energy Labelling were 
implemented only in September 2015 and that the most recent market data refer to 

2016. This is very short to see an impact of the measures. 

On the other hand, the preparatory study for the current regulations started in January 

2006, using market data from 2004. So one could say that industry –involved in 
consultations from the very start-- had almost ten years to prepare for, with progressive 

certainty, the measures that were implemented in September 2015. 
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2 GENERIC ECONOMIC DATA 

2.1 Introduction  

This section presents available production and trade data as extracted from the Eurostat 
PRODCOM/Europroms database, using CN8 product code  

− 27.51.25.30 – Electric instantaneous water heaters  

− 27.51.25.50 – Electric water heaters (including storage water heaters) (excluding 

instantaneous water heaters) 

− 27.52.14.00 – Non-electric instantaneous or storage water heaters 

For more specific information on the extra-EU trade, the COMEXT database was used 
with HS product codes. 

− HS 85161011, Electric Instantaneous Water Heaters (EIWH) 

− HS 85161019, Electric Storage Water Heaters (ESWH), includes immersion water 
heaters and electric kettles 

− HS 84191100, Gas Instantaneous Water Heaters (GIWH) 

− HS 84191900, Other non-electric (usually Gas) instantaneous and Storage Water 

Heaters (GSWH), excluding gas instantaneous water heaters 

 

The figures for ESWHs, i.e. codes 27.51.25.50 (production) and HS 85161019 (trade) are 

heavily ‘contaminated’ with the sales value of electric kettles, which probably make up 
over half of the value and two thirds of unit sales. As such the data are useless for the 

purpose of our study.  

Also the accuracy of the other figures should not be overrated, because there are many 
outliers in terms of product weight and price. Nonetheless, these are the only data 

available from Eurostat as regards production and Extra-EU trade of water heaters and 
are thus presented here as part of the study contract and could possibly contribute in 

improving future statistics.  

The complete 2004-2016 time-series for PRODCOM data, specifying production, import, 
export and apparent consumption was compiled by the study team and can be found in 

Annex A. Missing values were estimated/interpolated/extrapolated as much as possible 
(in red font). Where no data are available, this is indicated by “:”. Where table cells 

indicate “-“ it means that the value is zero. If the cells indicate “0” it means that there is 
a figure larger than zero but smaller than 0.5 (rounded zero). Where available, also 
Eurostat data of EFTA countries is presented. Note that in PRODCOM/Europroms datasets 

no trade figures for EFTA and candidate countries are collected by Eurostat.  

No specific Eurostat trade data for indirect cylinders or hot water storage tanks could be 

identified. They are probably categorised under “COMPONENTS OF COMPLETE 
INDUSTRIAL PLANTS etc.”.  
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2.2 Production 

2.2.1 EIWH 

Figure 1 provides unit sales (in ‘000 units) for the EU28 production of Electric 
Instantaneous Water Heaters (EIWHs) in PRODCOM CN8-code 27.51.25.30 – ‘Electric 
instantaneous water heaters’.  

Eurostat found for 2016 an EU-production of EIWHs of 2.47m units. Since 2010 this 

number has been more or less constant. Before the financial crisis, i.e. in peak year 
2005, the production amounted to almost twice that number (4.7m units).  

Approximately 90% of current EU-production takes place in only 3 countries: Germany 

(0.95m units), UK (0.88m units, mainly electric showers) and Poland (0.41m units, 
mainly as OEM). The German production stayed fairly constant over the 2004-2016 

period. The UK production of mainly electric showers was cut in half since the peak in 
2005. The Polish production more than doubled over the 2004-2016 period, probably due 

to an expansion of OEM-activities. 

 

(source Eurostat Europroms) 

Figure 1. EU EIWH production 2004-2016 

 

Tabular values behind Figure 1 are given in Annex A. The value of the production in 2016 
is reported to be €400m. Nominally this is almost the same as in 2004 (€422m), but 
corrected for inflation over the period it is anyway a decrease of 25%. The manufacturer 

selling price (msp) resulting from the 2016 figures is €162 per unit. Per country it varies 
between approximately €40 for a probably smaller unit in Poland and €188 per larger (up 

to 30 kW) unit in Germany. The British electric shower (typically 9 kW) has an msp of 
€147/unit. 
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2.2.2 ESWH 

As mentioned, PRODCOM CN8-code 27.51.25.50 – ‘Electric water heaters (including 
storage water heaters and immersion heaters)’ also contains the production data of 
electric kettles and immersion heaters. For comparison, the graph below gives a 

production of 11.68m units. To this a net import (import minus export, see Annex A) of 
28m units needs to be added to arrive at an apparent consumption of 40m units 

annually. In Chapter 3 the EU sales of ESWHs are reported to be only 5.75m units per 
year.  

As such, the Eurostat production figures for ESWHs do not reflect the production 

numbers. At best, because Germany, France and Italy also are leading manufacturers of 
electric kettles, they hint that these countries are also leading in the production of 

electric storage water heaters. Poland and Bulgaria have become large OEM-producers 
over the last decade, probably due to low labour costs. In Western European countries 

that traditionally had a fair share of ESWH-production, like Austria, Belgium, Denmark, 
etc. the current production has reduced by 50% over the last decade. The UK has kept 

production numbers fairly stable over the years.  

 

(source Eurostat Europroms, 2017) 

Figure 2. EU28 combined ESWH and electric kettle production 2004-2016 
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2.2.3 Non-electric dedicated water heaters 

The production of mainly gas-fired dedicated water heaters, both instantaneous and 
storage types, is included in PRODCOM CN8-code 27.52.14.00 – ‘Non-electric 
instantaneous or storage water heaters.’ The graph below shows a large and continuing 

decline in the EU of the production of GIWHs and GSWHs, which amounted to 6.1m units 
in 2008 and was 3.5m units in 2008. Apart from Portugal and Greece, almost all 

countries suffered a 30-60% reduction in production over the last decade. Germany was 
hit the hardest with a 62% drop in production between 2011 and 2016. Its share in 

production fell from 40% (2011) to 24%(2016), only a few percent more than the no. 2 
producer Portugal. Together, Germany (0.83m units) and Portugal (0.73m units) hold 

45% of EU production, followed by 7 countries (ES, FR, PL, GR, AT, IT, DK) with a 
production in the range 0.16-0.27m units. These 9 countries hold 88% of EU production.  

 

Figure 3. EU28 Non-electric water heater production 2004/2016 

 

Eurostat sets the 2016 production value of EU production at €1161m. Nominally this is 
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From a production of 3.48m units at a value of €1161m an average manufacturer selling 
price results of €333/unit in 2016. Prices vary between €140/unit in Portugal for a small 

and medium sized GIWHs up to €750-1000/unit for countries like Denmark that are 
mainly buying large gas- or solid fuel fired storage devices (GSWH).  

While the Eurostat production figures seem plausible in themselves, they are certainly 

not compatible with the sales data in Chapter 3, where the total EU 2016 sales amount to 
no more than 1.27m units for GIWH (1.15m) plus GSWH (0.12m).  

There are several possible explanations, possibly in trade –where Eurostat is rather 

vague– or possibly in the sales figures underestimating the smallest kitchen units. It is 
also possible that some combi-boilers are erroneously declared as GSWH or GIWH for the 

customs.  

2.2.4 Trade by origin 

The Table below shows the Eurostat international data on imports and exports of water 
heaters of the EU28 with countries outside the EU for the years 2004 and 2016. Data are 

only available in million euros or in 100 kg. Relevant HS codes are  

� HS 85161011, Electric Instantaneous Water Heaters (EIWH) 

� HS 85161019, Electric Storage Water Heaters (ESWH), includes immersion water 

heaters and electric kettles 

� HS 84191100, Gas Instantaneous Water Heaters (GIWH) 

� HS 84191900, Other non-electric (usually Gas) instantaneous and Storage Water 
Heaters (GSWH), excluding gas instantaneous water heaters 

Table 1. Extra-EU Trade of Water Heaters by origin/destination 

(source: Eurostat) 

  

EIWH  
(HS 85161011) 

ESWH  
(HS 85161019) 

GIWH   
(HS 84191100) 

GSWH  
(HS 84191900) 

TOTAL 
IMPORT WH 

IMPORT from 2004 2016 2004 2016 2004 2016 2004 2016 2004 2016 
China 8.9 63.2 77.7 237.4 4.4 48.5 2.3 28.1 93.3 377.2 
Turkey 0.3 1.2 2.7 16.9 6.4 9.9 7.5 5.5 17.0 33.4 
Switzerland 0.2 0.4 2.0 2.9 0.1 0.1 11.2 25.1 13.5 28.4 
USA 0.4 2.4 1.8 16.1 0.4 0.6 11.8 7.0 14.4 26.2 
Norway 3.6 2.6 3.2 8.5 0.0 0.0 0.1 1.0 6.8 12.1 
Japan 0.0 0.0 0.1 2.3 0.6 5.2 0.4 0.8 1.2 8.4 
Russia 0.0 0.3 0.1 4.6 0.1   0.0 0.4 0.2 5.2 
S.Korea 0.0 0.4 0.5 1.6 0.0 0.0 0.1 0.2 0.6 2.1 
Mexico 0.0 0.0 0.0 0.8   0.1 1.0 0.4 1.0 1.4 
Thailand   0.5 0.1 0.7 0.0   0.0 0.0 0.2 1.2 
Other 7.9 17.6 9.5 83.5 0.5 8.8 294.3 384.1 312.3 494.0 
EU28_EXTRA 21 89 98 375 13 73 329 453 460 990 

           

  

EIWH  
(HS 85161011) 

ESWH  
(HS 85161019) 

GIWH   
(HS 84191100) 

GSWH  
(HS 84191900) 

TOTAL 
EXPORT WH 

EXPORT to 2004 2016 2004 2016 2004 2016 2004 2016 2004 2016 
Switzerland 1.2 3.3 15.4 22.7 0.7 0.7 19.8 48.5 37.1 75.1 
USA 2.5 11.7 12.7 18.5 14.9 8.8 15.7 25.1 45.8 64.0 
Russia 3.0 3.6 38.0 17.6 10.4 7.2 8.0 22.6 59.4 51.0 
China 1.2 3.0 2.6 5.4 1.0 0.9 13.1 6.3 17.9 15.5 
Turkey 0.7 1.6 5.7 3.3 1.5 0.0 4.0 6.0 11.9 10.9 
Norway 0.9 0.9 1.2 3.4 0.2 0.5 0.4 3.1 2.7 8.0 
Canada 2.7 0.4 0.4 1.2 1.6 0.7 1.4 5.1 6.1 7.4 
S.Korea 0.2 1.0 5.2 3.5 0.2 0.1 0.7 1.7 6.4 6.3 
Thailand 1.2 1.4 0.7 0.7 0.9 0.0 2.0 1.9 4.7 4.0 
Mexico 7.6 0.2 0.3 0.6 2.3 1.7 0.8 1.5 11.0 4.0 
Japan 0.3 0.2 0.6 2.2 0.0 0.0 0.7 0.5 1.6 2.9 
Other 10.5 54.6 100.0 91.7 38.1 30.5 27.9 72.6 176.5 249.5 
EU28_EXTRA 32 82 183 171 72 51 94 195 381 499 
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The table above shows that the imports in 2016 amounted to €990m, nominally double 
the amount of 2004. Even corrected for inflation it amounts to an increase of 50%. 

Three-quarters of imports come from China (€377m). Turkey (€33m), Switzerland 
(€28m) and USA (€26m) are other important importers. 

The table shows that extra-EU exports amounted to €499m in 2016, down 26% from 

exports of over 1 billion euros in the peak year 2013. The most important countries to 
which the EU exported its water heaters in 2016 are Switzerland (€75m), USA (€64m) 

and Russia (€64m). These countries make up 38% of the total export value, but 
otherwise the export is well spread.  

Again, the figures of the ESWH also include electric kettles and the accuracy of figures for 

the other categories should not be overrated because there are many outliers in terms of 
product weight and price.  
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3 MARKET AND STOCK DATA 

3.1 Introduction 

Data on market and stock ("park") were supplied by BRG Building Solutions (‘BRG’), 
acting as a subcontractor to VHK in the underlying study. BRG is the leading market 
research consultant in the European boiler sector and has made available sales data and 

time series from a >25 year research experience. BRG was also the subcontractor for the 
market analysis in the preparatory study in 2006-2007 and, where appropriate, a time 

series is presented.  

Please note that whenever EU28* data and totals are discussed Malta, Cyprus and 
Luxembourg were not included, as BRG did not have data for these countries. However, 

given these countries constitute less than 1% of the total and the use of central heating 
boilers in Cyprus and Malta is very low, the amount of error is deemed acceptable. 

The stock data refers to types of boilers / heating systems in dwellings3, the market data 

refers to unit sales only. Full BRG data and segmentation relates to the period till 2014. 
For 2015 and 2016 only EU-totals are available.  

Where available, the BRG data will be compared to market data from industry 
associations, i.e. in the case of heat pumps (EHPA) and solar thermal panels (Solar 
Heating Europe, formerly ESTIF). 

3.2 EU Water heater stock 

3.2.1 Residential sector, primary water heaters 

On the basis of its time-series of sales data BRG has built a stock model. The stock 
model serves to produce a consistent overview of the water heaters installed in the 

reference year. Table 2 gives an overview of the outcome of the BRG-stock model for the 
year 2014. In 2010 BRG changed its methodology and thus the 2004 stock data from the 

2007 preparatory study are not fully comparable. In particular, in the 2004 study there 
was no distinction between indirectly heated sanitary hot water cylinders for individual 

dwellings and those used in collective water heating for e.g. an apartment block. In the 
2014 data such a distinction was made (COLL). Furthermore, in 2004 the fraction of 

dwellings that used district heating (DH) also for water heating was partitioned only to 
DH-networks working with a high temperature regime (e.g. 80-60 °C), where all the 

water heating capacity came from district heating. In 2014 it appears that dwellings 
where DH reaches 50 °C supply temperature and deliver at least a part of SHW-demand 

are partitioned to district heating.  

Nonetheless, the table 3 presents the 2004 data as they were presented at the time. 
Especially for the dedicated water heaters in scope of the regulation the numbers will 

allow a comparison. Please note that the 2004 stock model relates to the EU25 as there 
were no data for Romania (RO), Bulgaria (BG) and Croatia (HR) in 2004. These countries 

make up 14.4m dwellings in the 2014 figures (6% of total 2014 dwellings).  

                                           
3 Dwellings includes primary, secondary and vacant dwellings. Excludes commercial/tertiary sector premises 
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Table 2. EU PRIMARY WATER HEATER PARK 2014 ('000 dwellings) 

source : BRG 2017 

                   
 

DH COLL COMBI CYL gas oil bio solid elec sol WHs EIWH ESWH GIWH GSWH SOL HPWH TOTAL 
AT 949 744 280 741 295 140 150 25 132 544 1302 75 1099 40 12 10 66 4560 
BE 12 438 1655 1270 557 636 26 6 45 69 1792 28 1173 471 85 15 20 5235 
BG 467 173 52 153 12 16 14 66 44 27 3057 98 2955 0 3 1 0 3928 
CZ 1527 226 794 1260 387 16 106 597 155 80 891 32 728 1 122 7 1 4779 
DE 3846 9668 4121 10183 5533 3957 284 44 365 1899 9990 6261 1947 840 785 24 133 39707 
DK 1683 97 10 593 280 207 45 15 45 90 543 0 518 1 3 0 21 3016 
EE 349 14 18 22 9 2 2 5 4 1 254 3 249 2 0 0 0 658 
ES 4 1876 6967 1895 201 1506 136 17 35 427 14336 55 7294 6734 115 131 7 25505 
FI 1209 73 0 457 0 162 55 0 240 6 1323 12 1311 0 0 0 0 3069 
FR 1458 3262 7336 4767 1690 2087 181 1 809 313 16549 0 14654 1118 546 38 194 33686 
GR 45 585 219 399 13 315 43 11 16 357 4833 18 3058 6 13 1738 0 6439 
HR 117 134 308 362 159 68 36 40 58 18 1355 30 1280 34 7 2 1 2294 
HU 598 143 876 630 388 0 19 217 6 36 2125 1 1496 176 447 4 1 4408 
EI 1 67 111 1515 568 713 22 171 40 25 303 51 161 51 37 3 0 2022 
IT 527 1513 16179 2091 1338 523 117 2 111 426 9760 0 6925 2069 674 86 7 30496 
LT 684 38 70 143 29 6 21 81 6 1 395 5 388 2 0 0 0 1331 
LV 556 16 40 88 8 8 10 55 7 2 322 2 317 1 2 0 0 1025 
NL 316 322 5699 562 453 7 31 0 72 96 540 4 310 74 83 48 20 7535 
PL 5393 255 1495 2445 650 213 57 1443 81 280 4212 591 2525 794 264 0 39 14080 
PT 0 24 395 185 48 114 7 3 13 44 5288 1 927 4203 34 104 19 5936 
RO 1206 352 1798 251 81 15 56 77 21 36 4997 0 4621 352 23 0 1 8640 
SI 98 65 99 251 18 139 45 40 8 14 333 1 278 3 0 1 50 860 
SK 712 62 343 202 61 2 26 103 10 44 683 55 496 14 116 2 0 2047 
SV 2398 332 0 1123 11 12 180 0 920 19 1368 20 1336 0 0 12 0 5240 
UK 199 522 15686 8986 7449 1073 125 60 279 223 2457 988 1045 186 215 19 4 28074 

EU 24355 21001 64552 40574 20238 11938 1795 3081 3522 5079 89008 8331 57091 17172 3586 2244 584 244569 

 

Table 3. EU PRIMARY WATER HEATER PARK 2004 ('000 dwellings) 

source : BRG 2006, different method 

                   

 

DH COLL COMBI CYL CYLi CYLs : : : SOLc WHs EIWH ESWH GIWH GSWH SOLw HPWH TOTAL 

AT 74 : 179 1199 107 1052 : : : 40 1465 67 1230 0 9 159 - 2917 
BE 0 : 749 922 247 674 : : : 1 1900 6 1192 619 70 13 - 3571 
BG : : : : : : : : : : : : : : : : - : 
CZ 189 : 642 722 0 722 : : : 0 1139 50 958 0 131 0 - 2692 
DE 441 : 2095 12976 2248 10581 : : : 147 17427 9659 4421 1621 1139 587 - 32938 
DK 212 : 12 631 129 478 : : : 24 591 4 548 0 3 36 - 1446 
EE 55 : 9 32 0 32 : : : 0 155 6 148 1 0 0 - 251 
ES 0 : 4249 1370 640 724 : : : 6 15241 82 6120 8860 74 105 - 20860 
FI 152 : 0 590 377 213 : : : 0 1163 11 1152 0 0 0 - 1904 
FR 120 : 7356 4740 2353 2383 : : : 4 13928 0 11992 1462 439 36 - 26144 
GR 0 : 31 1278 153 1119 : : : 6 3614 36 3010 6 3 559 - 4922 
HR : : : : : : : : : : : : : : : : - : 
HU 86 : 519 807 0 807 : : : 0 2150 0 1541 226 383 0 - 3562 
EI 0 : 27 1077 0 1077 : : : 0 219 55 113 0 51 0 - 1323 
IT 0 : 12672 1715 834 878 : : : 3 11668 0 9198 1775 643 53 - 26055 
LT 95 : 48 107 0 107 : : : 0 425 25 399 0 0 0 - 674 
LV 59 : 24 63 0 63 : : : 0 357 9 346 0 2 0 - 503 
NL 32 : 4230 670 23 621 : : : 26 1043 7 672 208 90 66 - 5974 
PL 650 : 576 1852 257 1595 : : : 0 4855 572 3985 0 299 0 - 7933 
PT 0 : 176 58 23 35 : : : 0 5018 11 711 4276 20 0 - 5252 
RO : : : : : : : : : : : : : : : : - : 
SI 13 : 36 258 18 240 : : : 0 362 1 358 3 0 0 - 670 
SK 100 : 181 110 0 110 : : : 0 815 64 634 11 107 0 - 1207 
SV 329 : 0 1716 1150 560 : : : 6 699 4 656 0 0 39 - 2745 
UK 0 : 7711 12886 0 12886 : : : 0 4337 2044 1978 0 307 7 - 24935 

EU 2606 : 41523 45779 8558 36958 : : : 263 88572 12713 51360 19069 3769 1661 - 178479 

 

All stock data relates to residential water heating only. In 2014 this included 45m 

dwellings connected to district heating (24m) or collective heating (21m) and 199m 
dwellings with individual sanitary hot water heating.  
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The stock of water heaters in Norway consists mainly of ESWHs (1.1 million units) and 
there are some indirect cylinders (23,000) and combi-boilers (35,000 units).4 

District heating water heaters are not themselves in the scope, but if they use an indirect 

cylinder then they might be (fraction is not known, input from experts appreciated; it 
must be at least 2-3 million). District heating is popular in Scandinavia (SV, DK, FI) and 

legacy systems are still around in Eastern Europe (PL, CZ, SK, RO, HU) and the Baltic 
States (LV, LT, EE). Mainly in the Eastern part of Germany still some 3.8m dwellings 

depend on district heating fed SHW heating. According to BRG figures for space heating, 
89% of EU dwellings connected to district heating for space heating (27.4m) also used it 

for SHW heating in 2014. 

The indirect cylinders in collective heating up to 2000 litres are in the scope of the 
regulation. Assuming on average 5-6 dwellings per collective water heating system these 

should be at least 4 million very large cylinders. Almost half (46%) of these cylinders, 
indirectly heated by an external (space) heat generator, are installed in Germany where 

they serve almost one quarter (25%) of the dwellings. The share of dwellings with 
collective SHW heating is also relatively high in Austria (16%), and France (10%). In 

absolute numbers, the market for collective SHW heating is also significant in Spain and 
Italy.  

For combi boilers there is a small increase over the years: In 2004 they made up 25.6% 

of dwellings and in 2014 this became 26.4% of dwellings. This increase is less than 
expected, probably because the financial crisis stopped the steady increase in sales that 

occurred up to 2006-2007. Most of Dutch (>76% of total dwellings), British (56%) and 
Italians (53%) rely on combi-boilers for their hot water. In Germany, a large producer, 

only 10.3% of households depend on hot water from combi-boilers, but their number has 
doubled over the last decade, as was the case in the UK and Belgium. In Eastern and 

Northern Europe, with some exception (e.g. Romania), the combi-boiler still serves a 
small part of the population. France is the only country where the park of combi-boilers 

slightly dropped. When looking at the heat source, the high share of individual cylinders 
fired by oil-boilers is, despite low sales, still high at almost 12m units (5% of total water 
heating). The rapid rise of solar (multi-valent) tanks, from 0.3m in 2004 to over 5m in 

2014, is remarkable and easily the fastest rising category.  

Combi-boilers are not in the scope of the water heater regulation, but their water heating 

efficiency is tested and regulated in a similar way in the boiler regulation. The market 
data for combi-boilers is relevant to check consistency in a top-down analysis.  

Apparently, the park of indirect cylinders seems to have decreased between 2014 and 

2004, but the 2014 CYL number of 40.6m cylinders relates to individual dwellings and 
the 2004 CYL number of 45.8m cylinders relates to all indirect cylinders. So in reality, 

also given the sales numbers in Chapter 3, there may be some small decline in certain 
types but overall there is a fairly stable trend with probably around 46-50m cylinders 
installed in individual plus collective SHW heating. The Germans (10m units), British (9m 

dwellings) and French (4.7m) are the largest markets for cylinders, although in particular 
the UK park is decreasing fast. Note that separate cylinders integrated in (i.e. placed on 

the market with) central space heating boilers are in the scope of the boiler regulation 
and not in the scope of the water heater regulation. 

                                           
4 Source: Multiconsult, 2017 
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In total the park of dedicated water heaters (WHs in table) seems to have stayed the 
same between 2004 and 2014 at an amount of 89m, but taking into account the addition 

of new Member States (BG, RO, HR +6%) and the increase in dwellings, the share has 
decreased from a 50% to a 36.5% share of dwellings over the period. This is a decrease 

of 27%. Apart from solar thermosiphon water heaters, only in scope of the regulation 
when there is a fossil-fuel fired or electric back-up heater (expert input appreciated to 

indicate the fraction of back-up), the decrease applies to all categories.  

Most prominent is the decrease with electric instantaneous water heaters (EIWH), where 
the share dropped by 50% and in 2014 only 3.5% (8.3m units) of dwellings depended on 

EIWH water heating. Most of the decrease came from the largest users UK (electric 
showers, 1m dwellings in 2014, 2m in 2004) and Germany (6.3m dwellings in 2014, 

9.7m in 2004). In Poland, the third largest country using EIWHs, the park remained 
stable at 0.6m units. Note that the change in BRG methodology is the most important 

cause, as secondary water heaters are excluded (see hereafter on secondary water 
heaters). 

For electric storage water heaters (ESWHs) the decrease is relatively modest, from a 

share of 28.7% to 23.3%, with even an increase in installed numbers over the period 
2004-2014. The largest decrease is in Germany (from 4.4 to 1.9m dwellings) and Italy 

(9.2 to 6.9m). In France (12 to 14.7m) and Spain (6.1 to 7.3m) the ESWH-park 
increased and in Portugal (4.2m) and Greece (3m) it remained stable. The newest 

Member States, Bulgaria (3m) and Romania (5m), are important users of ESWHs. 

The share of gas-fired instantaneous water heaters (GIWHs) in the EU water heater park 
dropped from 10.6% to 7%. GIWHs decreased most in Spain (from 8.9 to 6.7m 

dwellings), followed by Germany (1.6 to 0.8m) and France (1.1 to 1.5m). In Portugal the 
GIWH-park stayed stable at 4.2-4.3m dwellings, serving over 80% of Portuguese 

families. Also in Italy the installed base was stable to positive (from 1.7 to 2m). In 
Poland the GIWH-penetration rapidly increased (from 0 to 0.8m). 

The share of gas-fired storage water heaters (GSWHs) was already low (and declining) in 

2004 with a share of 2.1% and in 2014 it further decreased to 1.5% (2.2m dwellings). In 
most countries with a significant GSWH-share (DE, UK), the GSWH park dropped by 20-

30%. In Italy and Poland the GSWH-share remained fairly stable and in France it even 
increased by 20% (from 0.4 to 0.5m dwellings). 

The solar thermosiphon systems (SOLw) increased from 1.66m to 2.44m dwellings 

served between 2004 and 2014. In Germany the park dropped from 0.6m to almost zero, 
possibly because of a switch to more sophisticated solar solutions, but in Greece the use 

of solar thermosiphon systems almost tripled from 0.6 to 1.7m dwellings, serving 27% of 
the Greek population. Also in Spain, Italy and Portugal the thermosiphon use increased 

from almost nothing in 2004 to 0.1m dwellings in each of those countries. 

Newcomers in the market are dedicated heat pump water heaters (HPWH). In 2004 they 
hardly existed, but –also anticipating the new Ecodesign and Energy Label regulations—in 

2007 European manufacturer Ariston started to pioneer with a new monobloc type for the 
consumer market and soon others followed. In only 6-7 years' time some 0.6m units are 

installed, which is exceptional for a new product-concept. Main markets are now France 
(0.19m), Germany (0.13m), Austria (0.07m) and Slovenia (0.05m).  

As a general remark, it needs to be considered that 2014 BRG data relate to a total EU-

stock of 244.6 million dwellings, including primary, secondary and vacant dwellings. This 
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is +10% higher than in 2004, implying an average growth rate of 1% per year. But, 
most importantly, the number of dwellings includes secondary homes such as 

holiday/weekend homes and vacant houses (for sale or abandoned). Taking the number 
of private households as a measure, 193 million in 2004 and 215 million in 2014, the 

number of secondary homes is estimated at 29 million or almost 12% of the total 
number of dwellings. Water heating in these secondary homes will be used much more 

sparingly than in a primary dwelling. It can be expected that a higher than average share 
of these secondary homes will be equipped with ESWHs because of the lower investment 

costs and ease of installation. In Portugal and Spain also GIWH-solutions with bottled 
butane (LPG) occur.  

3.2.2 Residential sector, secondary water heaters 

The previous stock numbers relate to ‘primary’ water heater per dwelling; they do not 

include the secondary water heaters, e.g. the small water heaters at the kitchen sink or 
other single point devices to get hot water rapidly even when the main water heater is 

far away (e.g. a boiler in attic or cellar). In 2004 the stock of secondary water heaters 
added 32.4% (58m units at the time) of the number of water heaters installed. 
Secondary water heaters included ESWHs <30 L (33m units in 2004), EIWHs <12 kW 

(14m units in 2004, of which 10m in the UK) and GIWHs <13 L/min (10.6m units in 
2004).  

The technical segmentation shows that the sales of ESWHs <30 L, unpressurised and 
pressurised, declined slightly from 1.93m to 1.8m units over the 2004-2014 period, 
following the trend of the total sales of water heaters and thus probably the result of a) a 

saturated market and b) consumers postponing investment decisions due to the financial 
crisis (=longer product life). From this, it is assumed that the park of secondary ESWHs 

will still be around 33m units in 2014.  

The sales of EIWHs<12 kW increased from 0.27m in 2005 to almost 0.4m units in 2014. 

Practically in the same period the sales of larger EIWHS (e.g. electric showers) dropped 
by 50%. Possibly it means that even though many households switched to combi-boilers 
for their bathrooms, they still retained the comfort of the EIWH for their kitchen sink. 

Nevertheless, annual sales of 0.4m units per year are not enough to sustain a park of 14 
million installed EIWHs<12KW, even at a very long product life of up to 25 years, and 

thus it is estimated that the park of EIWHs shrunk to around 12 million units per year in 
2014.5 

The secondary GIWH sales (<13 L/min) over the 2004-2014 period went from 1.58m 

units to 0.88m units (minus 44%). The decrease may be partially due to consumers 
postponing investment in a saturated market, but for the sake of simplicity it is assumed 

that the park of small GIWHs followed the trend of the large GIWHs and dropped 20%, 
i.e. went from 10.6m units to around 8 million units.  

All in all, the total park of secondary water heaters is believed to have shrunk from 57 to 

53m units. This means that on average 22% of EU dwellings have a secondary water 
heater in 2014.  

                                           
5 To sustain a park of 14 million units with an average life of 25 years per unit means that 0.56m units need to 

be replaced, while in reality only 0.36m units were sold. This means we are 0.2m units short. Over 10 years 
it means that the park has shrunk by at least 2m units. 
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3.2.3 Non-residential sector 

Assessment of the stock of non-residential boilers is difficult for a number of reasons: 

� Technically the base product is practically same as residential water heaters, so at 
the point where the product leaves a factory or crosses a border a statistical office 

(e.g. Eurostat) cannot tell the difference.  

� The commercial water heater market is much smaller in numbers than the residential 
market and application areas are more heterogeneous. This makes it a relatively 

unattractive subject for a market research institute. 

� In contrast to the residential market there is no uniform accounting unit like 

‘dwellings’ that might serve to set natural boundaries to at least the total number of 
non-residential water heaters in stock. There are Eurostat or national statistics on the 

number of enterprises in NACE classes6, but a large ‘enterprise’ may comprise a large 
number of buildings (with each a heating system), whereas many small enterprises 

are sharing the sanitary hot water equipment, not only with each other (e.g. in an 
office building) but also with residential customers (e.g. restaurant or bar in the 

ground floor of an apartment building). 

The graph below is the result of a one-off study by BRG in 2004 that shows an estimated 

split-up of hot water tapping points in the non-residential sector. In this study BRG 
concluded that the tertiary sector hot water consumption is ca. 33% of residential. No 

more recent studies on the topic could be identified.  

 
(source BRG 2004) 

Figure 4. Tertiary sector hot water tapping points 

 

                                           
6 Over 25 million enterprises in the EU25 in 2004. 
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Indirectly, the market stock of drinking water circulators –19 million— and sales of 1.8 
million per year could be an indicator for part of the EU large water-heating market.7 

3.3 Sales  

3.3.1 Total EU 

Figure 5 shows unit sales of residential water heaters for the period 2004-2016 reported 
by BRG. This includes all water heaters, including those that are not in the scope. It 
shows that over the last decade the unit sales of all water heaters dropped from 18.5m 

(2006) to 15.6m (2016). The sales of dedicated water heaters in the scope dropped from 
11.1m to 9.3m units.  

(source BRG) 

Figure 5. EU28 water heater unit sales 2004-2016 

 

Table 4. EU WATER HEATER SALES – 000 Units 

                                           
7 Viegand Maagøe, Review study on Circulators, Ecodesign preparatory study, Draft final report, May 2017. 

 
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Dedicated 
             Electric Instantaneous 1040 1025 1077 1012 1032 1026 986 999 1019 1009 996 1015 1036 

Electric Showers 1535 1418 1470 1451 1395 1317 1344 1338 1304 1288 1302 1320 1298 

Electric Storage 6162 6250 6531 6735 6639 6202 5996 5912 5868 5737 5582 5666 5752 

Gas Instantaneous 1836 1887 1787 1701 1559 1427 1379 1290 1229 1125 1082 1122 1150 

Gas Storage Condensing 1 3 4 4 6 6 7 7 8 9 10 10 12 

Gas Storage Non Condensing 231 227 215 207 194 170 162 153 141 130 122 117 113 

Dedicated Total 10804 10811 11083 11111 10824 10148 9874 9700 9569 9297 9095 9250 9361 

Linked - - - - - - - - - - - - - 

Bain Marie Cylinders 36 29 20 16 13 12 11 10 9 9 7 7 6 

Bi-/Multivalent Cylinders 280 349 440 437 589 520 492 491 472 445 416 406 397 

Combi Boilers 4330 4468 4618 4410 4265 3965 4106 3991 3862 3990 3943 4176 3904 

Monovalent Buffer Storage Tanks 47 68 103 110 135 115 113 117 126 127 118 118 129 
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The sales of cylinders in the scope, i.e. excluding the combi-boilers and integrated 

cylinders, fell from 2.4m (2006) to 2m (2016). The relative decrease for all three 
categories between 2006 and 2016 was 16%. 

The figure below shows the sales trends 2004-2016 per type, starting from an index 

2004=100%.  

 

 

 

(source BRG) 

Figure 6. EU28 Water heater sales trends by type 2004-2016 

 

The largest riser –but of course starting from a small value– are the heat pump water 

heaters (HPWH). Second is what BRG calls the monovalent buffer storage tank: this is a 
tank connected to the space heating circuit only (i.e. not for sanitary hot water) to store 
excess heat generated by a boiler (often but not only solid fuel fired). Available with no 

or one heat exchanger. If a monovalent buffer storage tank has no heat exchangers, it 
has a simple opening where the hot water can flow into the tank.  

Numbers 3 and 4, i.e. the rising sales of multi-valent cylinders and solar thermosiphon 
systems, both mean that the market for solar systems, sophisticated (multi-valent 
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SHW Cylinders Integrated 412 469 464 405 415 396 377 373 362 367 374 392 397 

Linked Total 6736 7000 7325 7010 6892 6368 6401 6241 6000 6123 6028 6301 6048 

Solar - - - - - - - - - - - - - 

Thermosiphon Tanks 78 88 99 119 132 141 130 121 114 102 101 96 94 

Solar Total 78 88 99 119 132 141 130 121 114 102 101 96 94 

Heat Pump Water Heater - - - - - - - - - - - - - 

Heat Pump Water Heater 14 17 24 27 37 38 46 56 71 94 122 129 136 

Heat Pump Water Heater Total 14 17 24 27 37 38 46 56 71 94 122 129 136 

Grand Total 17633 17916 18531 18266 17885 16694 16451 16118 15753 15616 15346 15776 15639 
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cylinder) or not (thermosiphon), has increased since 2004, although recently it is 
declining.  

At the lowest end, there is the 37-46% sales-drop of gas-fired dedicated heaters (GIWH 

and GSWH). Whereas integrated cylinders (CYL INTEGR) seem stable, the sales of 
separate monovalent cylinders have decreased by 25% over the last decade or so.  

The figure below shows the sales of the various types per Member State. It shows the UK 
to be the biggest buyer in numbers, with over 3m units per year, while countries that 
have more dwellings like Germany, Italy and France can do with a little over 2m units per 

year. As regards the types, it demonstrates what has already been discussed in the 
section on the water heater park: 

� FR, IT, DE, ES are the biggest buyers of ESWHs; 

� The EIWHs are sold mainly in three countries: UK, DE and PL; 

� DE and UK are the champions of indirect cylinders; 

� GIWHs are best sold in ES, IT, FR, PL and PT;  

� Greece is the EU’s main solar thermosiphon country;  

� And combi boilers are sold most in the UK, IT, FR and NL;  

 
(source BRG) 

Figure 7. EU Water heater sales by typology and per Member State 

 

 

Figure 8 below shows for each country and for 4 subsequent years –2000, 2005, 2010 
and 2014 (from left to right)—the sales split-up by type (total 100%). This illustrates 

also the trends in smaller countries. In Scandinavia (DK, FI, SV), AT, CZ, LT the indirect 
cylinders are pushing back the ESWHs, whereas in ES, FR, HU and SI the ESWHs are 
gaining ground. In BE, RO and NL the ‘fight’ is between combi-boilers and ESWHs, where 

the latter may well be the smaller secondary heaters that co-exist with the combi-boiler 
in one household. In the UK the combi-boilers are challenging the market for boilers with 

indirect cylinders. The Irish are increasingly buying EIWHs, at the expense of indirect 
cylinder solutions. 
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(source BRG) 

Figure 8. EU Water heater sales by typology and per Member State for 4 years: 2000-2005-2010-
2014 

 

Table 5 hereafter shows the 2013-2017 water heater sales for Norway. Total sales in 

2017 were almost 100,000 units, of which 95.5% were electric storage water heaters, 

1.5% indirectly heated storage tanks, 2.5% combi units and 0.5% small electric 
instantaneous water heaters. Around 84% of water heaters sold has a storage tank 

smaller than 200 litres, i.e. typically for a tapping pattern XL, 15% has a storage tank 
between 200 and 400 litres (typically XXL) and 1% has a tank larger than 400 litres (3XL 

or 4XL).  

Table 5. Norwegian water heater unit sales 2013-2017, split by tank volume or power class 

source: Stig Jarstein and Shreya Nagothu, Market study on boilers and water heaters related to review of eco-
design commission regulations, Multiconsult for the Norwegian Water Resources and Energy Directorate, 
21.12.2017 

Electric storage 
water heaters 

Number of units split in size in litres tank volume 

    Total < 30 <80 <100 <150 <200 <400 <1000 >1000 

2017   94499 5910 4259 3852 16378 50569 12738 501 32 

2016   108907 7345 5053 5386 18560 57587 14031 686 48 

2015   70974 5595 4699 5295 10342 35414 8930 661 38 

2014   71194 5383 4574 5237 10056 36918 8372 556 98 

2013   66035 4786 3554 3394 10064 35358 8331 535 13 

Indirectly heated 
storage tanks 

Number of units split in size in litres tank volume 

    Total <30 <80 <100 <150 <200 <400 <1000 >1000 

2017   1506 0 0 0 62 341 900 115 0 

2016   1521 0 0 0 150 257 840 169 0 

2015   1697 0 0 0 97 443 1002 129 0 

2014   1840 0 0 0 124 567 984 147 0 

2013   2000 0 0 0 156 582 1058 170 0 

Combi units Number of units split in size in litres (HW volume) 

    Total <30 <80 <100 <150 <200 <400 <1000 >1000 

2017   2465 0 0 0 0 1156 1279 30 0 

2016   2379 0 0 0 0 1242 1100 37 0 

2015   2405 0 0 0 0 1216 1140 49 0 

2014   2058 0 0 0 0 992 1027 39 0 

2013   2229 0 0 0 0 1109 1075 45 0 
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2017   500 500       

2016   500 500       

 
 

Overall, the European water heating landscape is highly diverse, and it is very difficult to 

find a pattern or convergence in all the different trends. The question whether all this 

leads to more energy efficiency and less carbon emissions cannot be answered by just 
looking at general typologies. It will mostly depend on the design details. 

Tabular values behind these figures are given in Annex B.  

Technical market segmentation  

Table 6 below gives the EU market technical segmentation by main performance 
characteristics in 2014. The table gives the EU-totals and the sales numbers in the top-3 

countries regarding 

� Condensation: condensing/non-condensing; 

� Burner type: conventional/premix/other low NOx; 

� Hot water production: combi/ heating only + external cylinder/heating only + 
integrated cylinder/heating only); 

� Flue type: open/ room sealed balanced/room sealed fanned;  

� Breakdown of the combi segment: conventional flow-through, with preheat, with 

storage<40 L.  

 

Table 6. EU Water Heater Sales by technical segment 

(source : BRG) 

year 2000 2005 2010 2014 year 2000 2005 2010 2014 

COMBI BOILERS* 3619 4468 4106 3943 GAS WATER HEATERS 2249 2117 1548 1214 
           

Gas Instantaneous 1963 1887 1379 1082 
INDIRECT CYLINDERS 2252 2503 2295 2085 <10 Litre/Minute - - 252 193 
Bi-/Multivalent Cylinders 198 349 492 416 10-13 Litre/Minute - - 877 688 
Monovalent Buffer Storage Tanks 24 68 113 118 ≥13 Litre/Minute - - 250 201 
Monovalent SHW Cylinders Separate 1591 1617 1303 1170      
SHW Cylinders Integrated* 439 469 377 374 Gas Storage 286 230 169 132 
      Condensing 0 3.2 6.8 9.7 
<80 Litres - - 182 165 <80 Litres - - 0.1 0.3 
80-120 Litres - - 466 461 80-120 Litres - - 0.3 0.5 
120-200 Litres - - 831 739 120-200 Litres - - 1.8 2.5 
200-500 Litres - - 628 551 200-500 Litres - - 2.5 3.2 
500-1000 Litres - - 138 129 ≥500 Litres - - 2.1 3.2 
≥1000 Litres - - 34.1 38.9      
     Noncondensing 285 227 162 122 
Coiled - - 1491 1409 <80 Litres - - 28.7 23.9 
Plate-to-Plate - - 71 53 80-120 Litres - - 47.6 34.3 
Tank-in-Tank 42 29 98 70 120-200 Litres - - 54.2 42.3 
     200-500 Litres - - 16.6 12.4 
ELECTRIC WATER HEATERS 7046 7275 6982 6578 500-1000 Litres - - 6.6 4.2 
     ≥1000 Litres - - 8.4 5.0 
Electric storage 5951 6250 5996 5582      
≤30 Litres Unpressurised - - 923 910 Flue type - - 169 132 
<30 Litres Pressurised - - 892 890 Fan Flue - - 70.9 60.4 

≥30 Litres Pressurised of which: - - 4181 3781 Open Flue - - 98.0 71.5 
30<80 Litres Pressurised - - 1838 1658  - - - - 
80<150 Litres Pressurised - - 604 616 HEAT PUMP WHs (kW) 8 17 45.8 122 
150<200 Litres Pressurised - - 453 519 <5 kW - - 44 118 

200<400 Litres Pressurised - - 1230 948 5-10 kW - - 1 3 
≥400 Litres Pressurised - - 55 39 10-15 kW - - - - 
          
Electric Instantaneous 2164 2328 2330 2298 THERMOSYPHON TANKS** 49 88 130 101 
<12 kW - - 368 398 <80 Litres - - 5 4 
≥12 kW - - 618 598 80-120 Litres - - 19 21 
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Electric Showers 1184 1418 1344 1302 120-200 Litres - - 45 42 
      200-500 Litres - - 25 29 
      500-1000 Litres - - 4 5 
      ≥1000 Litres - - 1 1 

     

TOTAL 15791 17280 16451 15346 

 o/w dedicated WHs in scope 9303 9409 8576 7914 
 o/w tanks always in scope 1813 2034 1918 1711 
      

*=not in scope of regulation dedicated WHs & tanks (included in boiler regulation) 

**=possibly in scope, depending on package/back-up (to discuss; here not counted as ‘in scope’) 

 

The graphs below give some further split up of certain characteristics per Member State. Full statistics per 
Member State can be found in the Annex. (source BRG) 

Figure 9 shows that the average volume of the EU Indirect Cylinder is 245 litres, with the 
biggest size found in Austria (475 L) and the smallest in Denmark (160 L). 

 

(source BRG) 

Figure 9. Average storage volume of indirect cylinders, per Member State 2014 

 

(source BRG) 

Figure 10 gives the average volume of larger (>30L) Electric Storage Water Heaters 
(ESWHs). The EU average is 147 litres, with the biggest sizes found in France (258 L) 

and Finland (229L). The smallest are in Poland, Italy, Bulgaria (67-70 L). The average 
tank volume of ESWHs in Norway (not shown in the graph) is 181 L. The Norwegian sales 

of indirect cylinders are negligible. 
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(source BRG) 

Figure 10. Average storage volume of ESWHs, per Member State 
 
 

Sales numbers of GSWHs per country might be small and this influences the statistics on 
sizes, given in Fig. 10. The overall EU GSWH size is 222 Litres. GSWHs with significant 

sales (>10k units) occur in Czech Republic (217L), Germany (208L), Italy (169L) and 
Poland (154L). 

Thermosiphon solar solutions mainly occur in Southern Europe and some parts of the UK. 

Main user is Greece (average 206 L tank). The EU average is slightly higher at 222 litres.  

 

 

Figure 11. Average storage volume of GSWHs, per Member State 
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Figure 12. Average storage volume of thermosiphon solar tanks, per Member State 

 

3.3.2 Market segmentation by tapping profile 

Figure 13 represents a rough estimate of EU-2010 unit sales by tapping pattern, 

according to the 2016 special review study. In that study it was estimated that the large 
water heaters (XXL/3XL/4XL) represent 15% of unit sales (2.5 on total 17.4 million), 

31% of sales value (4 on total €13-14 billion) and 39% of water heating energy use (30 
on total 75-80 TWh primary energy) in the EU.  

 

 Figure 13. EU-2010: XXL/3XL/4XL unit sales (total 1.95 million units) 
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Table 7 below gives a split-up of the XXL/3XL/4X sales per Member State.  

Table 7. EU Sales of XXL/3XL/4XL water heaters 

(VHK 2016 Special Review Study) 

 AT BE CZ DK ES FIN FR DE EL HU EI IT LV LI NL PL PO SK SI ES SV UK Total 
XXL 54 15 24 3 3 21 919 70 2 8 0 46 3 1 8 8 1 9 1 56 17 113 1384 

3XL 32 11 6 1 0 2 284 30 0 2 0 16 0 1 6 5 0 1 0 32 10 30 471 

4XL 5 0 1 0 0 2 9 28 0 0 0 9 0 0 1 2 0 0 0 12 1 22 92 

Total XXL/3XL/4XL 91 26 31 4 3 25 1212 128 2 11 0 72 3 2 15 16 1 10 1 101 28 165 1946 
in % of total WH 33% 6% 9% 5% 8% 51% 48% 5% 1% 4% 0% 3% 6% 3% 3% 2% 0% 8% 1% 4% 38% 5% 11% 

 

The following figures illustrate the findings from Table 7. Figure 14 shows that France 

represents some 60% of EU unit sales in the categories XXL/3XL/4XL in the EU-2010. 
This is mainly due, not so much to high hot water consumption by the French, but to the 

night-tariff storage water heaters that have to be able to supply all the hot water also for 
a peak day.  

 
Figure 14. EU-2010: XXL/3XL/4XL unit sales (total 1.95 million units) 

 

Figure 15 indicates that, apart from France, the large water heaters are also very popular 
in Finland, Sweden and Austria. This is coherent with the relatively high hot water 

consumption of households in those latter countries. 
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Figure 15. EU-2010: XXL/3XL/4XL unit sales (total 1.95 million units) 

 

3.3.3 Sales solar thermal 

Table 8 gives the sales of solar thermal collectors in the EU, per type and per Member 

State in 2004 and 2014. In 2014 2.8 million m² were sold, of which glazed flat plate 
panels were 86%, unglazed panels 4% and vacuum tube collectors 10%. In 2004 1.7 
million m² were sold (40% less), with roughly the same shares per type.  

Note that this breakdown per type is not self-evident; in China, by far the largest market 
for solar thermal worldwide, 90% of the solar thermal panels use vacuum tubes. 

Table 8. EU sales of solar thermal collectors in 2014, per type and MS, 2004 and 2014, in 1000 m² 

(source: BRG) 
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TOTAL SOLAR 

yr 2004 2014 2014 2014 2004 2014 2014 2014 2004 2014 2014 2014 2004 2014 

AT 180 150 84.8 65.3 8.9 2.3 -  2.3 2.6 2.9 1.7 1.2 192 155 

BE 13.8 36.2 4.2 32 1.6 6.5 -  6.5 0.9 8.6 8.6 -  16 51 

BU 6 13 1 12 -  -  -  -  0.4 0.4 0 0.4 6 13 

CR 4.5 19.4 2.2 17.2 -  -  -  -  0.7 2.7 0.6 2.1 5 22 

CZ 8.2 27.2 8.3 18.9 2.7 35 -  35 2 11.2 6.3 4.9 13 73 

DK 20 129 124.4 4.6 0.6 0.8 -  0.8 0.5 2 0 2 21 132 

EE 0.1 0.3 -  0.3 -  -  -  -  0 0.3 -  0.3 0 1 

FI 2 3 1.4 1.6 -  -  -  -  0.3 1 0.6 0.4 2 4 

FR 58 148.6 14.9 133.7 3 6.1 -  6.1 2.7 12.6 2.6 10 64 167 

DE 675 830 215.8 614.2 40 10 -  10 86 85 22.1 62.9 801 925 

GR 215 272 1.1 270.9 -  -  -  -  -  0.7 -  0.7 215 273 

HU 3 14.5 0.9 13.6 0.3 0.3 -  0.3 0.3 5.1 0.4 4.7 4 20 

EI 2.2 14.7 0.4 14.3 0.1 0.1 -  0.1 16 10.6 0.5 10.1 18 25 

IT 96 251 40.2 210.8 3.6 6 -  6 16.3 40 8.6 31.4 116 297 

LV 0.1 2.7 -  2.7 -  -  -  -  0 0.8 -  0.8 0 4 

LT 0.1 2 -  2 -  -  -  -  0.1 0.8 -  0.8 0 3 

NL 14 23.3 4.1 19.2 7.6 2.5 -  2.5 -  1.4 0.5 0.9 22 27 

33%

6%
9%

5%
8%

51%
48%

5% 1% 4% 3%
6%

3% 3% 2%
8%

1% 4%

38%

5%
0%

10%

20%

30%

40%

50%

60%

AT BE CZ DK ES FIN FR DE EL HU EI IT LV LI NL PL PO SK SI ES SV UK

EU-2010 marketshare XXL/3XL/4XL by country 
(% of total WH & Combi unit sales) 

Austria Finland
France

Sweden



 

Ecodesign Review Water Heaters, Task 2, Final | July 2019 | VHK for EC 26 

PL 26.3 192 30.7 161.3 -  -  -  -  3.7 64.7 7.8 56.9 30 257 

PT 15.1 74 5.3 68.7 0.9 1.3 -  1.3 0 0.7 0 0.7 16 76 

RO 1 7.2 0.4 6.8 -  0.2 -  0.2 0.7 12.5 1.3 11.3 2 20 

SK 4.9 10.4 2.6 7.8 5 15 -  15 0.6 2.6 1.9 0.7 11 28 

SI 4.4 3.5 0.8 2.7 -  -  -  -  0.3 1.2 0.3 0.9 5 5 

ES 80 157.5 15.8 141.8 8 18.5 -  18.5 6 8.3 2.9 5.4 94 184 

SV 17.8 5 4.6 0.4 14 4 -  4 2.4 1.6 1.5 0 34 11 

UK 16.8 29.1 1.5 27.6 1.3 4.8 -  4.8 7.5 7 0.5 6.5 26 41 

EU 1464 2416 565 1851 98 113 - 113 150 285 69 216 1712 2814 

 

By far the largest market was Germany with 950,000 m² (34% of total) in 2014. This 
was also the case in 2004. After Germany, there are a number of countries that each 

take on 5-10% of the solar thermal market: Italy (2.5 times 2004 sales), Greece (27% 
more than in 2004), Poland (8 times more than in 2004), Spain (double 2004 sales), 

France (2.5 times 2004 sales), Austria (20% lower than in 2004) and Denmark (6 times 
more than in 2004).  

Some 22% (634,000 m²) is used for both space and water heating, presumably mostly in 

Germany, Austria and Poland. At e.g. 16 m² per installation, this means around 40,000 
solar combi installations were sold/installed in 2014.  

Around 78% of solar panel surface was used for water heating only (2,180,000 m²). 

They are only in the scope of the boiler regulation when they have a combi-boiler as 
back-up. When they have a dedicated water heater as back-up, they are in the scope of 

the water heater regulations. If they don’t have any fossil fuel fired or electric back-up at 
all, e.g. for thermosiphon systems used only in summer, they are not in the scope of any 

Ecodesign or Energy Label regulation. There are no data available, but a preliminary 
estimate by the authors is given in the figure below (further stakeholder input 

appreciated). 

 
(sources: BRG for m², VHK for no. of installations) 

Figure 16. Estimated split-up of EU solar system sales 2014 
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According to this estimate, there are 290k solar thermal installations with a total collector 
surface of 1640k m² in the scope of the boiler regulation and there are 400k solar 

installations with 1000k m² total collector surface in the scope of the water heater 
regulations. A total of 72k installations with a collector surface of 180k m² and no heat 

generator at all is not in the scope of any Ecodesign or Energy Label regulation.  

Trend 

According to statistics of Solar Thermal Europe (formerly ESTIF), the annual sales of 

solar thermal panels has been declining since 2013 (see Table 9).  

Table 9. EU sales solar panels 2013-2015 

(source: SOLAR HEAT EUROPE) 

  

2013 2014 2015 

Annual 
Evolution 

of the 
Market 

2015 

Annual 
Evolution 

of the 
Total 

Installed 
Capacity 

  Total 
Glazed 

Total 
Glazed 

Flat Plate Vacuum 
Collectors Total Glazed 

Total Total Total 

  Glazed Glazed Glazed 

  m2 m2 m2 m2 m2 kW(th)1 % m2 kW(th) % 

Austria 179 180 153 440 134 260 2 320 136 580 95 606 -11% 4 201 321 2 940 925 -0.6% 

Belgium 59 000 52 000 38 250 6 750 45 000 31 500 -13.5% 538 033 376 623 8.9% 

Bulgaria 5 600 5 600 5 100 500 5 600 3 920 - 133 900 93 730 - 

Croatia 20 900 21 527 19 000 2 500 21 500 15 050 -0.1% 188 592 132 014 12.9% 

Cyprus 20 991 19 467 18 000 600 18 600 13 020 -4.5% 676 834 473 784 -1.7% 

Czech Rep. 44 531 38 243 22 000 9 000 31 000 21 700 -18.9% 534 617 374 232 5.4% 

Denmark 117 170 179 186 264 565 0 264 565 185 196 47.6% 1 175 916 823 141 25.5% 

Estonia* 2 000 2 000 1 000 1 000 2 000 1 400 - 12 520 8 764 - 

Finland* 4 000 4 000 3 000 1 000 4 000 2 800 - 47 523 33 266 - 

France3 190 300 150 500 101 450 0 101 450 71 015 -32.6% 2 516 650 1 761 655 4.2% 

Germany 1 020 000 900 000 729 000 77 000 806 000 564 200 -10.4% 18 300 000 12 810 000 3.5% 

Greece 227 500 270 600 271 000 600 271 600 190 120 0.4% 4 388 900 3 072 230 2.4% 

Hungary 18 000 16 000 10 080 5 570 15 650 10 955 -2.2% 269 464 188 625 6.2% 

Ireland 27 269 24 524 12 720 9 953 22 673 15 871 -7.5% 344 855 241 398 7% 

Italy 358 000 268 500 201 810 27 520 229 330 160 531 -14.6% 4 174 124 2 921 887 5.3% 

Latvia* 2 222 2 360 1 580 330 1 910 1 337 -19.1% 10 532 7 372 22.2% 

Lithuania* 2 200 2 200 800 1 400 2 200 1 540 - 12 600 8 820 - 

Luxemburg* 6 000 5 486 4 700 750 5 450 3 815 - 55 736 39 015 - 

Malta* 1 089 1 520 759 172 931 652 -38.8% 53 770 37 639 1.5% 

Netherlands 38 775 31 411 17 548 3 971 21 519 15 063 -31.5% 569 506 398 654 1.6% 

Poland 274 100 260 100 225 000 52 000 277 000 193 900 6.5% 2 022 590 1 415 813 15.9% 

Portugal 57 234 50 967 45 304 830 46 134 32 294 -9.5% 979 952 685 966 3.9% 

Romania 23 850 18 500 6 800 11 000 17 800 12 460 -3.8% 158 350 110 845 10.7% 

Slovakia 6 200 5 500 4 500 800 5 300 3 710 -3.6% 154 250 107 975 1.2% 

Slovenia 10 000 4 500 2 200 600 2 800 1 960 -37.8% 159 100 111 370 -9.8% 

Spain 228 721 251 249 226 138 11 121 237 259 166 081 -5.6% 3 279 894 2 295 926 7.5% 

Sweden 8 611 6 673 4 928 1 643 6 571 4 600 -1.5% 335 565 234 896 -0.8% 

Switzerland 121 974 113 147 65 000 15 000 80 000 56 000 -29.3% 1 401 492 981 044 4.3% 

UK 43 133 36 552 20 322 3 967 24 289 17 002 -33.5% 792 251 554 576 2.2% 

EU28 + 
Switzerland 

3 118 550 2895 752 - - 2704711 1893298 -6.6% 47 488 836 33 242 185 4.4% 
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In 2013, with around 3 million m² solar panels installed, SOLAR HEAT EUROPE estimated 
the turnover of manufacturer and installation at €2.3 bn 8. This gives a specific price of 

754 EUR/m² (excl. VAT).  

For comparison, in the same year China realised 63.6 million m² at a turnover of RMB 
100 billion (EUR 14.4 bn). Even when using the more expensive vacuum tubes for 91% 

of the collectors the average price is no more than 226 EUR/m² according to German 
agency Solrico.  

Typically a 4 m² installation would save 30% on water heating and 3% on space heating 

in a country like Belgium (average climate, 4-person family). Monetary saving is 150 
euro and thus the simple payback period is 25-30 years. This long payback period 

explains why sales of solar thermal installations are declining without subsidies.  

 

3.4 Energy Efficiency  

3.4.1 Stock energy use (Eurostat) 

In a new Eurostat statistic the Member State national statistics offices are obliged, 
starting from 2015, to report the energy consumption in households by type of end-use 
is based on the Regulation (EC) No 1099/2008 on energy statistics as amended by 

Commission Regulation (EU) No 431/2014.  

Figure 17 below gives the outcome, recalculated by the study team to 2115 PJ or 50.5 

Mtoe primary energy, for the EU in 2015. Without solid fuel appliances and including 
combi-heaters this becomes 1978 PJ or 47.2 Mtoe of primary energy.  

 
(source: Eurostat 2017, energy consumption in households by type of end-use is based on the Regulation (EC) 
No 1099/2008 on energy statistics as amended by Commission Regulation (EU) No 431/2014. Member States 
values recalculated by VHK to PJ (NCV) and summed for EU. BE and SK data were missing and compensated by 
a factor 1.03 (BE and SK account for 3% of households) to arrive at EU28 total.)  

Figure 17. Energy consumption in households for water heating 

                                           
8 http://www.solarthermalworld.org/content/estimated-global-solar-thermal... 
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The most recent version, with additional data for Belgium and others in 2015, is given in 

Table 10 below. It shows that the energy consumption for water heating over the 2015-
2017 period increased at a pace of 2.5% per year.  

To the Eurostat figures, the energy consumption for water heating in the non-residential 

sector has to be added. As indicated before, this is roughly one-third of the residential 
energy use. Thus, according to this source, the total energy use for water heating in the 

EU in scope (including combi-heaters) in the year 2015 is 2637 PJ or 62.9 Mtoe.9 

Note that this relates to all sanitary water heating, including that provided by combi-
boilers that are not in the scope of the water heater regulations. 

Table 10. Energy consumption households for water heating EU excl. CY, EE, 2015-2017  

Source: Eurostat Jan. 2019 

  
    

In specific energy units 
Con-

version 
In PJ primary energy 

(NCV) 
  

  
TJ /unit PJ PJ PJ 

  Unit 2015 2016 2017 2015 2016 2017 
ELECTRICITY GWh 90 815 91 745 90 675 3.60 817 826 816 
DERIVED HEAT TJ (NCV) 186 227 189 321 197 219 1.00 186 189 197 
GAS TJ (GCV) 881 780 923 691 935 140 0.90 794 831 842 
SOLID FOSSIL FUELS kt 1 273 1 259 1 307 28.50 36 36 37 
TOTAL OIL & PETROLEUM  kt 4 263 4 267 4 385 176 176 186 
o/w LPG kt 1 083 1 113 1 070 46.00 50 51 49 

Other kerosene kt 537 549 541 43.00 23 24 23 
Total gas/diesel oil kt 2 432 2 402 2 673 42.30 103 102 113 

TOTAL RENEW. & WASTES TJ (NCV) 172 758 168 853 175 782 152 148 166 
o/w Solar thermal TJ (NCV) 61 397 64 684 69 155 1.00 61 65 69 

Solid biofuels excl. 
charcoal 

TJ (NCV) 88 527 81 431 94 647 1.00 
89 81 95 

Biogases TJ (NCV) 2 048 2 208 2 569 1.00 2 2 3 
            TOTAL 2161 2207 2244 

 

  

                                           
9 For comparison: In the Ecodesign Impact Accounting EIA (compiled VHK for the Commission, 2016) the ‘ECO’ 

scenario in 2015 for dedicated water heaters amounted to 230 TWh electric (=2070 PJ primary) plus 162 
TWh fossil fuel (=583 PJ primary). The water heating part of the CH combi amounts to 412 TWh fossil fuel 
(1483 PJ primary) plus 3 TWh electricity (27 PJ). So in total 4163 PJ. This was calculated with stock-
efficiencies of respectively 35 and 49% for dedicated and combi water heaters (ref. EFSECO) and new sales 
efficiencies of respectively 47 and 61%.   The load was 1576 kWh/a (‘M’ tapping profile x 1.23) and 2340 
kWh/a (‘M’ x 1.82). With load ‘M’ (1281 kWh/a) for both, the energy use would have been 2980 PJ/a in 2015, 
i.e. very close to what is the outcome Eurostat + estimated tertiary sector hot water (2820 PJ/a).   
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Table 11. Energy consumption water heating 2017, in PJ primary energy, per EU member state 
(excl. EE & CY).  

Source Eurostat, Jan. 2019 (conversion and table VHK 2019) 
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AT    29.3        5.2       7.3     0.0     4.9     0.2     4.7       -       10.5      4.0      6.5     0.0  
BE    30.4          -       19.6     0.0     7.0     0.7     6.3       -         1.0      0.9      0.1       -   
BU    24.6        5.3       0.4     0.1     0.0     0.0       -        -         1.1      0.4      0.7       -   
HR    10.9        0.4       3.7     0.0     0.4     0.2     0.2       -         1.1      0.4      0.7       -   
CZ    27.8      14.4      19.0     1.6       -        -        -        -         3.6      0.5      3.1       -   
DK      4.8      25.4       6.5       -        -        -        -        -           -         -         -        -   
FI    22.8      19.5       0.2     0.1     2.3       -      2.3       -         1.6        -       1.6       -   
FR   232.9      12.0      50.9     0.1    24.7     3.3    21.4       -         7.3      6.0      1.3       -   
DE   139.6      16.1    180.0       -     66.7     3.6    63.1       -       55.5     23.5     30.2     1.8  
GR    23.8        0.1       0.6       -      1.8       -      1.8       -       10.9     10.9      0.0       -   
H
U 

   31.0        4.9      12.4       -      0.4     0.4       -        -         1.4      0.5      0.9       -   
EI      8.5          -        6.4     2.1     9.1     0.3     1.5     7.3        0.7      0.5      0.2       -   
IT    57.1        4.8    106.6       -     12.4     8.2     4.2       -       16.3      6.0     10.2       -   
LV      3.0        4.2       0.9     0.1     0.3     0.0     0.3       -         2.6        -       2.6       -   
LT      1.3        3.1       0.7     0.2     0.2     0.0     0.2       -         0.9        -       0.9       -   
LU      0.1          -        0.9       -      0.4       -      0.4       -         0.1      0.1      0.0       -   
MT      1.4          -          -        -        -        -        -        -         0.2      0.2        -        -   
NL      6.6        3.5      60.1       -        -        -        -        -         0.9      0.9        -        -   
PL    19.0      49.8      39.5    27.2     1.4     1.1     0.4       -       11.1      1.9      9.1       -   
PT      2.7          -        6.5       -      9.0     8.3     0.8       -         3.9      2.0      1.9       -   
RO      2.2          -       23.1     1.3     2.3     2.3       -        -       16.3        -      16.3       -   
SK      6.4        3.3       5.9     0.9     0.0     0.0       -        -         0.3      0.2      0.1       -   
SI      5.5        0.6       1.0     0.0     0.7     0.1     0.5       -         2.6      0.4      2.1       -   
ES    47.1          -       67.0     0.2    24.3    18.7     5.6       -       11.8      9.6      2.2       -   
SV    33.3      24.5       0.3       -        -        -        -        -           -         -         -        -   
UK    44.0          -     222.4     3.1    18.6     1.8     1.2    15.6        4.8      0.1      3.9     0.8  

EU 816 197 842 37 187 49 115 23 166 69 95 3 

2246 

 

3.4.2 Efficiency electric water heaters sold in 2016 (APPLiA data) 

For electric dedicated water heaters –storage, instantaneous and heat pump type—the 
European manufacturers association APPLiA has supplied a product data base with 2908 
models of dedicated electric water heaters, of which 355 EIWHs, 107 HPWHs and 2446 

models of ESWHs.  

The tables hereafter give the averages per type.  

Table 12. Electric Instantaneous Water Heater EIWH - APPLiA database 2016 

  XXS XS S Total/avg. 

No. Of models 92 104              159  355 

A-class 92 101 152 345 

B-class 0 3 7 10 

average KWh/a 478 473 480 477 

average WH eff. 38.7% 38.7% 38.5% 38.6% 

average electricity/d.  2.202 2.166 2.213 2.196 
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Table 13. Electric Heat Pump Water Heater HPWH, APPLiA Database 2016 

tapping profile M L XL XXL Total/avg 
No. of models (all ‘A’ 
energy class) 12 49 44 2 107 

avg efficiency in % 96.1% 124.5% 120.8% 103.0% 119% 

cold climate efficiency 88.6% 103.9% 104.6% 81.0% 1.020 

warm climate efficiency 103.3% 134.0% 139.6% 108.0% 1.323 

avg Qelec  in kWh/d 0.961 1.245 1.208 1.030 1.194 

avg electr kWh/yr 537 873 1410 2093 1079 

cold climate electr kWh/yr 587 940 1641 2676 1221 

warm electr kWh/yr 509 738 1210 1998 930 

mixed water volume  in L 128 276 333 449 286 

dB indoors 41.5 48.0 48.1 15.0 47 

dB outdoors 43.1 48.8 52.6 65.0 50 

 

 

 Table 14 . Electric Storage Water Heater ESWH, CECED Database 2016 

tapping profile 3XS XXS XS S M L XL XXL 3XL 4XL 
Total/ 
avg 

No. of models 1 462 6 198 877 776 91 19 14 2 2446 

avg efficiency in % 34.0 34.7 33.2 33.5 36.7 37.4 38.5 38.5 37.2 40.0 36.3% 

smart # of models 0 27 0 17 145 11 11 1 0 0 212 

week smart kWh/wk 0 11 0 13 26 52 85 120 0 0 32.71 

week not smart kWh/wk 0 14 0 16 32 58 92 132 0 0 38.12 

Energy label classification 

A, # of models 0 265 0 11 0 0 0 0 0 0 276 

B 1 152 3 29 160 0 0 0 0 0 345 

C 0 41 1 142 516 681 76 2 0 0 1459 

D 0 4 2 15 189 92 15 17 10 0 344 

E 0 0 0 1 12 3 0 0 2 0 18 

non-compliant 0 0 0 0 0 0 0 0 2 2 4 

Other 

Qelec  in kWh/d 0.452 2.567 2.678 2.705 65.69 12.72 20.07 25.52 49.76 83.09 29.60 

mixed water volume  in L na 18 16 42 116 228 419 631 2005 2071 155 

storage volume V in L 6.5 10 13 30 81 130 246 426 1179 1758 96 

Sound power dB 15 15 15 15 15 15 15 15 15 15 15 
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Figure 18. ESWH Energy label 

 

3.4.3 Other dedicated water heaters  

For the fossil fuel fired and solar assisted dedicated water heaters no data could be 
retrieved at this point in time. In the 2016 Special Review study the minimum energy 

efficiency per tapping profile was assessed from the technical characteristics of the 
tapping patterns and market values from websites, given in Table 15 and Table 16. The 
results are estimates, but during the stakeholder meetings for that study nobody 

objected to the values.  

Table 15. Tapping pattern characteristics 
Pattern   3XS XXS XS S M L XL XXL 3XL 4XL 

kWh/day (peak) nominal 2.10 2.10 2.10 2.10 5.85 11.70 19.10 24.50 46.76 93.52 

kWh/yr (365d x 60% peak) 365 days 60% 460 460 460 460 1281 2562 4183 5365 10240 20481 

Largest tap, energy kWh 0.015 0.105 5.25 0.525 1.4 3.604 4.42 6.24 12.04 24.08 

Largest tap, flow rate l/min 2 2 3 5 6 10 10 16 48 96 

Largest tap, T high °C 25 25 35 45 40 40 40 40 40 40 

Min. Instant. power needed kW (100% eff) 2.10 2.10 5.25 12.2 12.6 21.0 21.0 33.6 100.7 201.5 

time available to reheat largest tap hours (decimal) 0.08 0.24 5.00 0.75 5.60 2.00 0.70 0.70 2.00 2.00 

Min. 40°C store volume litres 3 3 18 13 40 103 126 172 344 688 

Max. volume (Regulation) litres 7 15 15 36             

Min. Volume 40o (Reg.) 40 °C litres         65 130 210 300 520 1040 

Max. standby real store (regulation) W (at ∆T=40K) 33 38 38 49 65 73 83 92 117 149 

Min. store reheat power needed kW 0.2 0.4 1.1 0.7 0.7 2.0 6.4 9.1 7.0 14.0 

            

Ecodesign minimum efficiency limits in % 3XS XXS XS S M L XL XXL* 3XL* 4XL* 

Per 26.9.2015 (smart, tested normal� -3% or *-4%) 22 23 26 26 30 30 30 32 32 32 

Per 26.9.2017 (smart, tested normal� -3% or *-4%) 32 32 32 32 36 37 37 37 37 38 

Per 26.9.2018         60 64 64 

            

Energy Label, lower class limit 3XS XXS XS S M L XL XXL   

A+++ Efficiency in % 62 62 69 90 163 188 200 213   

A++  53 53 61 72 130 150 160 170   
A+  44 44 53 55 100 115 123 131   
A  35 35 38 38 65 75 80 85   

B  32 32 35 35 39 50 55 60   

C  29 29 32 32 36 37 38 40   

D  26 26 29 29 33 34 35 36   
E  22 23 26 26 30 30 30 32   

F  19 20 23 23 27 27 27 30   
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Table 16. Typical technical characteristics 
Typical parameters  3XS XXS XS S M L XL XXL 3XL 4XL 

Real instant. power (EIWH, GIWH*) kW (market) 3.50 5.00 8.00 18.00 23.00 28.00 36.00 48.00 4 x 36 4 x 70 

Real store (ESWH, GSWH*) litres 5.0 10.0 10.0 30.0 80.0 120.0 180.0 250.0 500.0 1000.0 

Real store reheat power kW (market) 2.0 2.0 2.0 2.0 2.8 2.8 8.0 12.0 12.0 20.0 

                        

space heating (same pattern) kWh/yr na 2354 3699 4850 7480 10515 20284 42195 106738 320215 

water/space heating ratio (applied to 

combi-costs hot water part) 

nominal na 20% 12% 9% 17% 24% 21% 13% 10% 6% 

applied 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 

SOLAR                       

SOL collector surface (Asol) m²         2.7 4.8 7.5 10 20 37 

SOLstore (Vsol)=75*Asol litre         122 216 338 450 900 1665 

SOL tank & piping standby loss kWh/yr         437 539 639 714 955 1295 

            

 

Table 15 also gives the energy label classification for the water heating efficiency.  
 
In the Advisory Meeting 30.9.2017 of the Labelpack A+ project dealing with rethinking 
the ‘package label’ especially for solar thermal assistance, it became clear that the solar 
thermal sector is critical of the package label. It is an administrative burden for the 
installer, it very often does not result in a significant improvement of the energy label 
classification and thus is not always commercially very helpful.  
 

Table 17. Efficiencies, preliminary estimates for missing products 

(source: VHK 2017) 

EFFICIENCY 3XS XXS XS S M L XL XXL 3XL 4XL 

           Storage losses (not smart or off-peak) 285 329 329 430 567 641 728 810 1022 1302 

           GIWH 

 

40% 45% 55% 65% 65% 65% 

   Energy class  A A A+ A B B    

GSWH 
    

42% 48% 51% 52% 55% 56% 

Energy class     B C C C   

GSHP (ground source heat pump) 

       

150% 150% 150% 

 Energy class 
       

A+ 
  ELSOL (ESWH backup) average climate 

    
40% 45% 56% 63% 74% 76% 

Energy class     B B B B   

GASSOL (GSWH backup) average climate 

    

52% 69% 85% 96% 114% 117% 

Energy class     B B A A   
GASSOL_direct (GIWH bu) average climate 

    

81% 87% 106% 123% 148% 153% 

Energy class     A A A A   
           

ELSOL (ESWH backup) warmer climate     45% 56% 65% 75% 80% 90% 

GASSOL (GSWH backup) warmer climate     65% 80% 90% 110% 130% 150% 
GASSOL_direct (GIWH bu) warmer clim.     90% 100% 115% 140% 155% 175% 

 

3.4.4 Storage tanks 

So far, no representative data on standing losses of storage tanks could be retrieved. 

3.5 Average age and product life 

From the sales and stock figures the apparent average product life can be estimated. For 
indirect cylinders (stock 45m/sales 2m) the average life is 22.5 years, i.e. similar to 
space heating boilers.  

The dedicated water heaters stock is composed of primary water heaters (89m units) and 

secondary water heaters (53m units). At total sales of 9.3m this gives an average 
product life of 15.4 years (142m/9.3m).  
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4 PRICES AND RATES  

4.1 Introduction 

Ingredients of the LCC calculation are: 

 

� Product price;  

� Installation costs; 

 

� Energy (gas, oil & electricity) prices; 

� Service, maintenance & repair costs; 

� Prices of other consumables; 

� Disposal tariffs; 

 

� Discount rate (interest minus inflation) 

4.2 Product prices 

In the Special Review Study (VHK, 2016) average EU water heater prices were 
established by type and tapping pattern on the basis of desk-research.  

Table 18. Purchase costs 2016 by type and capacity (tapping pattern) 

(source: VHK 2016) 

Purchase cost (euros)   3XS XXS XS S M L XL XXL 3XL 4XL 

EIWH hydraulic     81 199 245 252           

EIWH electronic     245 318 420 448           

GIWH     200 240 280 350 500 700       

GSWH           400 600 750 1250 1875 3100 

ESWH   123 123 123 123 253 346 415 647 1100 2975 

indirect cylinder           500 750 850 1000 1527 2835 

HPWH outdoor air             2200 2700 3200     

HPWH ventilation air (+ducts)           1200 2500 3000 3500     

ELSOL (ESWH backup)           1563 2286 3165 4147 7600 14575 

GASSOL (GSWH backup)           1710 2540 3500 4750 8375 14700 

COMBISOL (70% of cylinder)           1905 3060 3940 4795 8164 14180 

 

Note that the solar installations relate to 4 m² glazed flat panels, 300 litre tank and 

forced convection (with pump) as would be typical of a hot-water only installation in 

Western Europe. In sunny parts of the EU (GR, IT, ES, PT), a 2.5 m² flat panel 
thermosiphon solar installation could be used, possibly with an electric resistance back-
up element in the on-the-roof 150-200 litre tank. This costs 50% less. On the other 

hand, in Northern Europe a solar water-only installation might use 5-6 m² vacuum tube 
panels and would cost twice as much as the prices mentioned in the table.  

A combi-installation, i.e. where the solar panels also assist significantly in space heating, 
would require >15m² solar panels and prices are easily above €10 000.  
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The following figures show the dependence of price of volume for certain storage type 
water heaters.  

 
Figure 19. EU-prices for ESWHs, Jan. 2016 (source: VHK 2016)  
 

 

Figure 20. EU-prices for HPWHs, Jan. 2016 (source: VHK 2016)10 

                                           
10 Overall 25 brands and more than 70 HPWH models were identified, from German, Austrian and Benelux 

information sources. Only models with price-information are included in the list. Average annual growth rate 
is currently around 20%.Capacities run from 80-100 litres (typical tapping pattern M, COP 2.7, € 700,-) up to 
450 litres (typical tapping pattern XXL, COP 3.7, list price € 2680-3660). Average capacity is 2700 litres 
(tapping pattern XL, COP 3-3.5, € 2550). Almost all types have an electric (resistance) back-up heater. 
Typical energy label rating is ‘A’.  
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(source: VHK 2016) 

Figure 21. Prices in Germany of bivalent Indirect Cylinders <1000 L, Jan. 2016  

 

 
(source: VHK 2016) 

Figure 22. Prices in Germany of bivalent Indirect Cylinders 1000-2000 L , Jan. 2016  
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Note that no subsidies were taken into account. Subsidies for HPWHs vary considerably 

across the EU, from no subsidy up to 50% of purchase price (e.g. Brussels region). 

Subsidies for HPWHs vary considerably across the EU, from no subsidy up to 50% of 

purchase price (e.g. Brussels region). 

The average EU-prices per water heater type are given. The following country-specific 

price multipliers can be used to estimate local price levels: 

� High (SV/NO, DK, AT): 2.5 – 2.1 – 1.9  

� Higher than avg. (DE, FIN, FR): 1.6 – 1.5 – 1.3 

� Average (UK/IRL/BE/NL): 1 

� Lower than avg. (IT/ES/GR/ES/PT/SK/LT/LV/PL/CZ/HU): 0.75 

� Low (BU/RO/CR): 0.6 

 

In the 2016 Special Review Study, taking into account price multipliers and climate 
conditions, the prices of XXL, 3XL and 4XL water heaters were differentiated by climate 

zone: 

Table 19. Purchase costs 2016 by climate zone (tapping pattern) 

(source: VHK)2016) 

    Average Climate   Cold Climate   Warm climate   
Purchase cost (euros) 
  

XXL 3XL 4XL XXL 3XL 4XL XXL 3XL 4XL 

GSWH   1252 1878 3104 2343 3514 5810 972 1457 2409 

ESWH   648 1101 2979 1213 2062 5576 503 855 2312 

indirect cylinder   1001 1529 2839 1874 2862 5313 777 1187 2204 

HPWH outdoor air   3204 
 

  5997 
 

  2487 
 

  

HPWH ventilation air (+ducts)   
3505 

 
  6559 

 
  2720 

 
  

ELSOL (ESWH backup)   4153 7610 14595 7772 14243 27316 3223 5907 11328 

GASSOL (GSWH backup)   4756 8386 14720 8902 15696 27550 3692 6509 11426 

COMBISOL (70% of cylinder)   4801 8175 14198 8986 15300 26574 3727 6345 11021 

 

For partitioning of consumer prices to upstream-actors the price built-up of the 2007 
preparatory study will be used, leading to a mark-up of a factor 1.87 on the 
manufacturer selling price, as a guideline (see Figure below).  
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(source: VHK, 2007 preparatory study) 

Figure 23. Water heater consumer price, built-up  

 

 

4.3 Installation costs 

Table 20. Installation costs 2016 by type and capacity (tapping pattern) 

(source: VHK 2016)  

Installation costs (euros)   3XS XXS XS S M L XL XXL 3XL 4XL 

EIWH hydraulic     80 80 80 80           

EIWH electronic     80 80 80 80           

GIWH     120 144 168 210 300 500       

GSWH           240 360 450 750 1125 1860 

ESWH   80 80 80 80 152 208 249 388 660 1785 

indirect cylinder           510 960 1020 1110 1426 2211 

HPWH outdoor air               249 388     

HPWH ventilation air (+ducts)           304 415 498 776     

ELSOL (ESWH backup)           907 1278 1724 2238 4010 7685 

GASSOL (GSWH backup)           995 1430 1925 2600 4475 7760 

COMBISOL (70% of cylinder)           1203 1833 2280 2718 4440 7539 

 

In the 2016 Special Review Study, taking into account local price multipliers and climate 

conditions, the installation costs of XXL, 3XL and 4XL water heaters were differentiated 
by climate zone: 
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Table 21. Installation costs 2016 of XXL/3XL/4XL water heaters by type and climate 

(source: VHK 2016) 

    Average Climate 

  
Cold Climate 

  
Warm climate 

  Installation costs (euros)   XXL 3XL 4XL XXL 3XL 4XL XXL 3XL 4XL 

COMBI  20%   251 314 471 469 588 882 195 244 366 

GSWH   751 1127 1862 1406 2108 3486 583 874 1446 

ESWH   389 661 1787 728 1237 3345 302 513 1387 

indirect cylinder   1111 1428 2214 2080 2673 4144 863 1109 1719 

COMBI20%+ indirect cylinder   1242 1559 2345 2538 3131 4602 942 1187 1797 

HPWH outdoor air   389 

 
  728 

 
  302 

 
  

HPWH ventilation air (+ducts)   777 

 
  1455 

 
  603 

 
  

GSHP-combi 20% (ground source)   1502 1502 2203 2811 2811 4123 1166 1166 1710 

sol install cost (350+150*Asol)   1852 3354 5908 3467 6278 11057 1438 2604 4586 

ELSOL (ESWH backup)   2241 4015 7695 4195 7515 14403 1740 3117 5973 

GASSOL (GSWH backup)   2603 4481 7770 4873 8387 14543 2021 3478 6031 

COMBISOL (70% of cylinder)   2722 4446 7549 5244 8470 14279 2097 3435 5844 

 

 

4.4 Maintenance costs 

Table 22. Maintenance costs 2016 by type and climate 

(source: VHK 2016) 

Maintenance costs (euros/year) 3XS XXS XS S M L XL XXL 3XL 4XL 

EIWH hydraulic     15 15 15 15           

EIWH electronic     15 15 15 15           

GIWH     58 58 58 58 58 58       

GSWH           64 64 64 64 64 64 

ESWH   36 36 36 36 36 36 36 36 36 36 

indirect cylinder           25 25 25 25 25 25 

HPWH outdoor air               80 80     

HPWH ventilation air (+ducts)           90 90 90 90     

ELSOL (ESWH backup)           113 160 216 280 501 961 

GASSOL (GSWH backup)           124 179 241 325 559 970 

COMBISOL (70% of cylinder)           150 229 285 340 555 942 

 

In the 2016 Special Review Study, taking into account local price multipliers and climate 

conditions, the maintenance costs of XXL, 3XL and 4XL water heaters were differentiated 
by climate zone: 

Table 23. Maintenance costs 2016 of XXL/3XL/4XL water heaters by type and climate  

(source: VHK 2016) 

Maintenance costs (euros/year) XXL 3XL 4XL XXL 3XL 4XL XXL 3XL 4XL 

GSWH   64 64 64 120 120 120 50 50 50 

ESWH   36 36 36 67 67 67 28 28 28 

indirect cylinder   25 25 25 47 47 47 19 19 19 

HPWH outdoor air   80 

 
  150 

 
  62 

 
  

HPWH ventilation air (+ducts)   90 

 
  169 

 
  70 

 
  

ELSOL (ESWH backup)   280 502 962 524 939 1800 217 390 747 

GASSOL (GSWH backup)   325 560 971 609 1048 1818 253 435 754 

COMBISOL (70% of cylinder)   340 556 944 656 1059 1785 262 429 730 
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4.5 Energy prices 

Eurostat is the source for the energy prices presented in the tables in this paragraph. The 
discrepancy between the lower Eurostat prices versus prices identified by most 

consumer’s associations has been discussed in the MEErP Methodology Report (VHK 
2011), but for the moment it is not possible to make a comprehensive correction 

Eurostat data for the whole of the EU.  

 

4.5.1 Electricity 

The average 2016 electricity tariff for EU-households is approximately € 0.20/kWh. 
Households in most countries are charged according to the DC-tariff (2500-5000 

kWh/yr). Households in France, Finland, Sweden and Iceland use more than 5000 
kWh/yr and are charged according to the DD-tariff (5-15 MWh/yr). Note that the off-peak 

night-tariff e.g. in France may have an influence, but this cannot be assessed from 
Eurostat data. In Norway the average household consumption is higher than 15 MWh/yr 

and they will be charged according to the DE-tariff.  

Expressed in Euros (2016) the lowest tariff is in Bulgaria (€0.094/kWh) and the highest 
in Denmark (€0.308/kWh). Expressed in Purchasing Power Standard (pps) the lowest 

tariff in the EEA is in Norway (0.074€/kWh); In the EU28 the lowest tariff is in Finland (€ 
0.110/kWh). The highest tariff in pps is in Germany (€ 0.287/kWh).  

 

Table 24. Electricity prices private households incl. VAT and taxes per Member State  

(source: Eurostat) 

Country 
electricity consumption per household 2014 electricity prices 2016 S2* 

in 
PPS*** 

households 
(x 1000) 

GWh** 
electric 

kWh/hh 
Price-
band 

DC 2.5-5 
MWh/a 

DD 5-15 
MWh/a 

DE >15 
MWh/a 

applicable 
band 

EU28 216 751 785156 3622 DC 0.205 0.194 0.183 0.205 

      

Belgium 4 652 18942 4072 DC 0.275 0.250 0.221 0.257 
Bulgaria 2 760 10590 3837 DC 0.094 0.094 0.093 0.202 
Czech Rep. 4 607 14125 3066 DC 0.142 0.113 0.104 0.224 
Denmark 2 360 10104 4281 DC 0.308 0.242 0.220 0.235 
Germany  39 710 129600 3264 DC 0.298 0.282 0.268 0.287 
Estonia 561 1739 3099 DC 0.124 0.119 0.111 0.167 
Ireland 1 707 7704 4512 DC 0.234 0.199 0.166 0.217 
Greece 4 345 17151 3948 DC 0.172 0.184 0.197 0.209 
Spain 18 329 70710 3858 DC 0.228 0.200 0.167 0.256 

France 28 718 149426 5203 DD 0.171 0.159 0.156 0.149 
Croatia 1 519 5629 3706 DC 0.133 0.128 0.124 0.211 
Italy 25 768 64255 2494 DC 0.234 0.268 0.263 0.240 
Cyprus 289 1425 4933 DC 0.162 0.162 0.164 0.183 
Latvia 830 1747 2104 DC 0.162 0.159 0.160 0.245 
Lithuania 1 309 2656 2029 DC 0.117 0.113 0.105 0.197 
Luxembourg 225 942 4194 DC 0.170 0.156 0.146 0.144 
Hungary 4 130 10423 2524 DC 0.113 0.110 0.113 0.200 
Malta 150 640 4264 DC 0.127 0.150 0.394 0.159 
Netherlands 7 595 22896 3015 DC 0.159 0.173 0.201 0.147 
Austria 3 768 17439 4628 DC 0.201 0.177 0.149 0.188 
Poland 13 928 28083 2016 DC 0.135 0.129 0.128 0.249 
Portugal 4 063 11915 2933 DC 0.230 0.223 0.216 0.294 
Romania 7 470 11910 1594 DC 0.123 0.121 0.117 0.254 
Slovenia 862 3125 3624 DC 0.163 0.142 0.127 0.208 
Slovakia 1 837 4917 2677 DC 0.154 0.134 0.116 0.237 
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Finland 2 595 21362 8232 DD 0.155 0.133 0.113 0.110 
Sweden 4 591 36821 8020 DD 0.196 0.162 0.140 0.130 
United Kingdom 28 076 108881 3878 DC 0.183 0.171 0.161 0.171 
EEA EFTA (countries with data)   

Iceland 118 842 7136 DD 0.148 0.131 0.066 0.088 
Norway 2 350 37124 15801 DE 0.163 0.118 0.105 0.074 
                  
*= tariffs incl. VAT and taxes, second half of 2016 (1.7.2016), source Eurostat nrg_pc_2004 

**=calculated with 1 ktoe=11.63 GWh 

***= tariffs incl. VAT and taxes, expressed in Purchasing Power Standard, DE band for NO; DD-band for 
FR,FIN,SV,ICE; DC-band for the rest 

 

When looking at the differences between DC, DD and DE, it is clear that most countries 

give effectively a discount on the kWh-rate when the consumer use more electricity. In 
practice this results largely from the share of fixed versus variable costs. There are 

several countries where this ‘discount’ is modest and then there are countries like Italy, 
Greece, Cyprus, the Netherlands where the effective rate increases when a household 
uses more electricity.  

Table 25. Electricity prices for non-household consumers per 1 July (from 2007 onwards) 

Band IC : 500 MWh < Consumption < 2 000 MWh, excl. VAT and recoverable taxes.  

(source: Eurostat 2017, [nrg_pc_205]) 

Country 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

EU28 0.0943 0.1027 0.1024 0.1051 0.1117 0.1157 0.1182 0.1206 0.1187 0.1140 

Belgium 0.0868 0.0859 0.0946 0.0950 0.1033 0.0999 0.0976 0.0979 0.0979 0.1083 

Bulgaria 0.1415 0.1519 0.1429 0.1498 0.1409 0.1651 0.1527 0.1606 0.1693 0.1701 

Czech Rep. 0.1507 0.1517 0.1564 0.1470 0.1514 0.1463 0.1466 0.1282 0.1215 0.1153 

Denmark 0.0657 0.0740 0.0658 0.0705 0.0685 0.0734 0.0740 0.0719 0.0672 0.0714 

Germany 0.0990 0.1038 0.1054 0.1140 0.1196 0.1255 0.1374 0.1459 0.1432 0.1440 

Estonia 0.0781 0.0846 0.0921 0.1073 0.1081 0.1153 0.1330 0.1247 0.1321 0.1258 

Ireland 0.1046 0.1165 0.0991 0.1024 0.1173 0.1273 0.1245 0.1219 0.1218 0.1155 

Greece 0.0891 0.1025 0.1009 0.1116 0.1197 0.1366 0.1452 0.1566 0.1438 0.1351 

Spain 0.1067 0.1159 0.1188 0.1163 0.1239 0.1321 0.1335 0.1305 0.1266 0.1151 

France 0.0522 0.0546 0.0566 0.0638 0.0722 0.0708 0.0771 0.0856 0.0888 0.0833 

Croatia 0.1141 0.1387 0.1289 0.1289 0.1335 0.1461 0.1489 0.1451 0.1465 0.1391 

Italy : 0.1485 0.1322 0.1412 0.1629 0.1770 0.1703 0.1729 0.1587 0.1597 

Cyprus 0.1594 0.2060 0.1681 0.1950 0.2292 0.2580 0.2256 0.2165 0.1550 0.1464 

Latvia 0.0892 0.1115 0.1309 0.1388 0.1645 0.1610 0.1665 0.1725 0.1753 0.1812 

Lithuania 0.1294 0.1331 0.1275 0.1769 0.1720 0.1897 0.2001 0.1909 0.1653 0.1481 

Luxembourg 0.0857 0.0844 0.0960 0.0847 0.0844 0.0858 0.0826 0.0828 0.0744 0.0726 

Hungary 0.1759 0.1835 0.2106 0.1788 0.1740 0.1681 0.1704 0.1596 0.1554 0.1410 

Malta 0.1746 0.2258 0.1775 0.2478 0.2381 0.2361 0.2282 0.2221 0.1752 0.1743 

Netherlands 0.0961 0.0962 0.0948 0.0871 0.0863 0.0876 0.0864 0.0811 0.0780 0.0746 

Austria 0.0879 0.0982 0.1035 0.1023 0.1019 0.1013 0.0991 0.0955 0.0964 0.0941 

Poland 0.1484 0.1354 0.1576 0.1651 0.1666 0.1634 0.1534 0.1443 0.1512 0.1504 

Portugal 0.0975 0.1084 0.1121 0.1111 0.1231 0.1441 0.1459 0.1526 0.1481 0.1448 

Romania 0.1628 0.1718 0.1670 0.1655 0.1637 0.1628 0.1654 0.1563 0.1616 0.1587 

Slovenia 0.1173 0.1213 0.1123 0.1196 0.1154 0.1163 0.1174 0.1060 0.1088 0.1062 

Slovakia 0.1546 0.1830 0.2065 0.1792 0.1835 0.1861 0.1868 0.1762 0.1727 0.1711 

Finland 0.0506 0.0574 0.0569 0.0572 0.0623 0.0616 0.0607 0.0581 0.0569 0.0573 

Sweden 0.0556 0.0679 0.0604 0.0664 0.0644 0.0570 0.0562 0.0519 0.0461 0.0529 

UK 0.0940 0.1067 0.1031 0.0934 0.0977 0.1043 0.1096 0.1129 0.1186 0.1191 

Iceland                   0.0440 

Norway 0.0552 0.0661 0.0572 0.0636 0.0592 0.0540 0.0574 0.0544 0.0504 0.0574 
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Trend 

Both for average EU household and non-household customers the nominal electricity 

tariff decreased between 2015 and 2016. For household customers the decrease was 
2.4%, from € 0.21 to € 0.205 per kWh. For industrial customers the decrease was almost 

4%, from € 0.1187 to € 0.1140 per kWh.  

This is the first time in the last 15 years that there has been a decrease in average 
electricity tariffs.  

The graph below gives the trend in household and non-household electricity tariffs over 
the last 10 years, in nominal values and inflation corrected.  

In nominal values the compound aggregated growth rate (CAGR) for households has 

been 31% over the period (average year-on-year 2.9%). Corrected for inflation it has 
been 14% (average year-on-year 1.3%). 

For industrial customers the CAGR was 21% (1.9% year on year); corrected for inflation 

it was 5% (0.5% average year-on-year).  

  

(source Eurostat 2017) 

Figure 24. Electricity prices households & industrial 2007-2016, nominal and inflation corrected in 
EUR/kWh  

 

4.5.2 Natural gas  

The average gas tariff in the 2nd half of 2016 for households, usually in the consumption 
band of 20-200 GJ per year (D2), is € 0.064/kWh, including VAT and taxes. After 

Sweden, where the gas grid is small and thus costs are high, the highest nominal gas 
tariffs for households, i.e. above € 0.08/kWh, can be found in Italy, Spain and the 

Netherlands. The lowest nominal household tariffs, i.e. below € 0.04/kWh, can be found 
in Bulgaria, Romania, Estonia, Lithuania, Hungary and Croatia. Corrected for purchasing 

power of the inhabitants (PPS), the lowest tariff can be found in the UK (€ 0.04/kWh) 
and the highest in Portugal (€ 0.097/kWh).  

A comparison of the D2 and D3 band shows that only Slovakia has a negative 

progressive tariff, i.e. where the kWh-rate is higher when the consumer uses more gas. 
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For the other countries the gas tariff in the D3 band (>200 GJ/a per household) is either 
equal to (DK, LV, LT, LU, HU) or lower than the D2 band (20-20 GJ/a per household). 

The average gas tariff in the 2nd half of 2016 for industry in the I3-band, is € 0.030/kWh, 

including VAT and taxes. Apart from the extremes (Sweden, Finland on the high end and 
Bulgaria on the lower end), the spread is smaller than with domestic gas tariffs, i.e. 

between 23 and 34 Eurocents per kWh (in Euro/kWh).  

As an average for commercial customers, the average between D2 (excl. 21% VAT € 
0.053/kWh) and I3 band (€ 0.030/kWh) can be assumed. Overall for the EU this means a 

tariff of € 0.042/kWh, excluding VAT and recoverable taxes. 

 

Table 26. Gas prices for EU* per 1.7.2016, in Euro and PPS per kWh, for bands D2 and D3 
(households) and I3 (industry) 

(source Eurostat [nrg_pc_202] & [nrg_pc_203], Oct. 2017 ) 

Households (incl. VAT& taxes) Industry (excl. VAT)** 

Country D2: 20-200GJ D3: >200GJ I3: 10 - 100 TJ 

  Euro/kWh in PPS Euro/kWh in PPS Euro/kWh in PPS 

EU28 0.064 0.064 0.055 0.055 0.030 0.030 

Belgium 0.053 0.050 0.046 0.043 0.026 0.024 

Bulgaria 0.031 0.067 0.031 0.067 0.019 0.042 

Czech Republic 0.056 0.089 0.052 0.082 0.026 0.041 

Denmark 0.074 0.057 0.074 0.057 0.030 0.023 

Germany 0.064 0.062 0.059 0.057 0.033 0.032 

Estonia 0.033 0.046 0.029 0.041 0.023 0.033 

Ireland 0.068 0.063 0.060 0.056 0.034 0.032 

Greece 0.065 0.079 0.054 0.065 0.028 0.034 

Spain 0.086 0.096 0.059 0.066 0.026 0.029 

France 0.068 0.063 0.055 0.051 0.038 0.035 

Croatia 0.037 0.059 0.035 0.055 0.028 0.044 

Italy 0.084 0.086 0.071 0.073 0.027 0.028 

Latvia 0.041 0.061 0.041 0.061 0.025 0.037 

Lithuania 0.039 0.065 0.039 0.065 0.025 0.041 

Luxembourg 0.042 0.035 0.042 0.036 0.033 0.028 

Hungary 0.036 0.064 0.036 0.064 0.028 0.049 

Netherlands 0.081 0.075 0.071 0.066 0.029 0.026 

Austria 0.067 0.063 0.058 0.054 0.034 0.032 

Poland 0.044 0.081 0.038 0.071 0.026 0.048 

Portugal 0.082 0.104 0.075 0.097 0.028 0.035 

Romania 0.032 0.067 0.031 0.064 0.026 0.054 

Slovenia 0.056 0.072 0.051 0.065 0.033 0.042 

Slovakia 0.045 0.069 0.047 0.073 0.031 0.048 

Finland na na na na 0.044 0.036 

Sweden 0.114 0.092 0.105 0.084 0.038 0.031 

United Kingdom 0.050 0.047 0.043 0.040 0.025 0.023 

*=includes only countries with natural gas supply grid 

**=excluding VAT and recoverable taxes 

na=not available 
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(source Eurostat 2017) 

Figure 25. Natural gas prices households & industrial 2007-2016, nominal and inflation corrected in 
EUR/kWh 

 

Between 2015 and 2016 the nominal gas price for households decreased by almost 12%, 

i.e. from € 0.0711 to € 0.0636 per kWh. For industrial customers, which already saw gas 
prices decreasing since 2013, the price drop from 2015 to 2016 added yet another 15% 

with prices going from € 0.345 to € 0.301 per kWh.  

Figure 25 gives the trend in household and non-household gas tariffs over the last 10 
years, in nominal values and inflation corrected. In nominal values the compound 

aggregated growth rate (CAGR) for households has been 24% over the period (average 
year-on-year 2.2%). Corrected for inflation it has been 8% (average year-on-year 

0.7%). For industrial customers the CAGR was -2% (0.2% year on year); corrected for 
inflation it was -15% (-1.4% average year-on-year).  

 

4.5.3 Heating Oil  

For heating oil Eurostat has not yet released an overview of developments and the data 
in Table 27 below were retrieved and analysed by VHK from various Oil Bulletins 
published by the European Commission. 

Table 27. Consumer prices of petroleum products inclusive of duties and taxes, per 9.10.2017 

(source: EC Oil Bulletin, extract 16.10.2017) 

  

Heating gas oil 
(II) 

Fuel oil - 
(III) 

Sulphur <= 1% 
 

Fuel oil - 
(III) 

Sulphur > 1% 
 

LPG 

  
1000L t t 1000L 

Austria 689.81 386.70 
 

 
Belgium 581.20 305.72 

 
516.00 

Bulgaria 914.20 
  

497.29 
Croatia 644.85 455.45 

 
607.80 

Cyprus 780.68 568.08 
 

 
Czech Republic 657.59 276.60 

 
537.29 

Denmark 1 204.89 786.38 
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Estonia 723.00 
  

598.00 
Finland 911.00 

  
 

France 748.58 448.22 
 

741.46 
Germany 610.00 

  
564.00 

Greece 
 

409.87 
 

 
Hungary 1 163.46 507.23 

 
700.84 

Ireland 629.98 691.25 
 

 
Italy 1 165.88 381.53 

 
650.63 

Latvia 666.60 
  

529.43 
Lithuania 530.00 

 
280.00 546.27 

Luxembourg 545.00 
  

518.00 
Malta 1 000.00 

  
656.00 

Netherlands 997.00 590.00 
 

 
Poland 678.71 371.50 290.46 485.30 
Portugal 1 065.00 563.30 

 
614.00 

Romania 921.60 362.18 
 

507.66 
Slovakia 

 
471.63 464.99 585.00 

Slovenia 846.94 504.12 
 

646.69 
Spain 645.05 357.50 

 
630.86 

Sweden 1 124.72 813.65 
 

 
United Kingdom 576.10 443.71* 

 
 

EU28 Weighted average 689.70 423.33 356.29 585.92 

*=Standard Grade Burning Oil UK 

 

Prices above apply to light fuel oil or ‘gas heating oil’, which is the heating oil used in 
residential boilers. Specific weight is 0,85 kg/l. and the Gross Calorific Value is approx. 
38 GJ per 1000 litres (42,5 MJ/kg). Therefore, a price of € 645/1000 litres is equivalent 

to € 17,-/GJ.  

HFO is the least expensive of the refined oil fuels and can only be used by facilities that 

have preheating capabilities. HFO is typically high in sulphur and other impurities that are 
released into the air when the fuel is burned. The Oil Bulletin gives price quotes for HFO 

with sulphur content <= 1% (ca. € 380,-/1000 litres, July 2006) and HFO with sulphur 
content > 1% (ca. € 300,-/1000 litres, July 2006). 11

 

 

                                           
11 To calculate prices per GJ for HFO: The density of HFO is higher than that of gas heating oil (0,94 kg/dm3) 

and the Gross Calorific Value of HFO per weight unit is lower than that of (approx. 40 MJ/kg), therefore also 
here –as with gas heating oil—there is a conversion of 38 GJ (GCV) per 1000 litres.  
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(source Eurostat 2017) 

Figure 26. Heating oil prices households 2009-2016, nominal and inflation corrected (‘real’) in 
EUR/kWh  

 

4.5.4 Other petroleum products: HFO and LPG 

Heavy Fuel Oil (HFO) 

Apart from gas heating oil, there is also an official price quote from the European 

Commission’s Oil Bulletin for ‘heavy fuel oil’ (HFO). HFO is a low-grade fuel primarily 
used in industrial boilers and other direct source heating applications (i.e., blast 

furnaces). It is also used as a principal fuel in marine applications in large diesel engines. 
Given its high boiling point and tar-like consistency, HFO typically requires heating before 

it can be moved through pipes or dispensed into a boiler or other heating vessel to be 
burned.  

HFO is the least expensive of the refined oil fuels and can only be used by facilities that 

have preheating capabilities. HFO is typically high in sulphur and other impurities that are 
released into the air when the fuel is burned. The Oil Bulletin gives price quotes for HFO 

with sulphur content <= 1% (ca. € 380,-/1000 litters, July 2006) and HFO with sulphur 
content > 1% (ca. € 300,-/1000 litres, July 2006). 12

 

LPG is a mixture of third family gases (propane 70-80 vol. %, butane 20-30%)13 that 

comes from petroleum distillation or from natural gas fields as a by-product. In Europe it 
is most known for its use in cars. However, it is also used in residential CH boilers. The 

LPG storage tank is filled before/during the heating season by a delivery truck, similarly 
to the current practice with oil-fired boilers. LPG has a negligible sulphur content and low 

emissions. 

                                           
12 To calculate prices per GJ for HFO: The density of HFO is higher than that of gas heating oil (0,94 kg/dm3) 

and the Gross Calorific Value of HFO per weight unit is lower than that of (approx. 40 MJ/kg), therefore also 
here –as with gas heating oil—there is a conversion of 38 GJ (GCV) per 1000 litres.  

13  This also known as ‘LPG Mix’. As bottled gas it is also often referred to as ‘propane’. Pure or almost pure 
propane also exists. For industrial use there is ‘LPG propane’ and ‘LPG Butane’ . 
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Density is around 0.52 kg/litre and it has a GCV of around to 50 MJ/kg. 14 Per litre the 
GCV is thus around 25 MJ. LPG Prices from the European Commission’s Oil Bulletin, Jan. 

2006, are given below. The (straight) average price is estimated at € 570 per 1000 litres. 
An additional analysis shows that per litre the prices are on average some 16% lower 

than those of gas heating oil. However, per GJ the LPG is around 23% higher on average 
(€ 23/GJ).  

4.6 Energy costs  
As mentioned in paragraph 3.3.4, a new Eurostat statistic gives the energy consumption in households by type 
of end-use for 2015. Table 28 and (source Eurostat 2017) 

Figure 27 below calculate the monetary energy costs involved.  

Table 28. EU Energy costs households for water heating 2015 (VHK calculation, based on Eurostat 
2017) 

    
Energy 
unit Use   Tariffs Conversion EU26 EU28 

          
 

Eur/unit # mln. Euro mln. Euro 
ELECTRICITY GWh 91 144 

 
  0.2 eur/kWh 1 18229   18776   

DERIVED HEAT TJ (NCV) 199 062   
 

0.064 eur/kWh 0.27778 3539   3645   
GAS TJ (GCV) 746 642   

 
0.064 eur/kWh 0.27778 13274   13672   

SOLID FUELS kt 1 325   
 

0.042 eur/kWh 4.0 223   229   

TOTAL OIL & PETROLEUM PRODUCTS kt 3 930   
 

      1879   1935   
Of which:       

 
              

  LPG kt 1 027 
 

585 eur/1000 L 0.00052 312 322 
Other kerosene kt 327 

 
423 eur/t 0.00094 130 134 

Total gas/diesel oil kt 2 449 
 

690 eur/1000 L 0.00085 1436 1479 

TOTAL RENEW. & WASTES TJ (NCV) 159 748   
 

      1504   1549   
Of which:       

 
              

  Solar thermal TJ (NCV) 54 866 
 

              
Solid biofuels excluding charcoal TJ (NCV) 94 990 

 
0.057 eur/kWh 0.27778 1504 1549 

Biogases TJ (NCV) 19 
 

              

TOTAL TJ (NCV) 2114266         38647   39806   

 

 
(source Eurostat 2017) 

Figure 27. EU energy costs households for water heating 

                                           
14 http://www.lpga.co.uk/TypicalPropofCommercialLPG.htm 

47.2%

9.2%

35.2%

0.6%

4.1%
3.9%

EU28 energy costs households 
for water heating 2015

Total ~39.8 bn Euro (VHK on basis Eurostat 2017)

Electricity €18.8 bn

Derived heat €3.6bn

Gas & LPG €14.0bn

Coal €0.2bn

Heating oil €1.6bn

Renewables (wood) €1.5bn
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As mentioned in paragraph 3.2.3, the tertiary sector hot water consumption is ca. 33% 

of residential hot water consumption, but at tariffs which are ca. 25% lower. This means 

that the water heating costs are around €7bn.  

Overall, the monetary energy cost of sanitary water heating in the EU is thus estimated 
at €47bn. The accuracy of this preliminary estimate is in the order of ±10%. 

4.7 Financial parameters 

4.7.1 Life Cycle Cost formula 

For Life Cycle Cost calculations, the relevant equation is  

LCC = PP + PWF ∙ OE 

where LCC is Life Cycle Costs, PP is the purchase price (incl. installation costs) and OE is 

the operating expense.  

The Present Worth Factor (PWF) is given by 

��� = �1 + ed − e� ∙ 1 − �
1 + e
1 + d�

�� 
Where 

− d is discount rate (-), 

− e is escalation rate (-), i.e. the aggregated annual growth rate of the operating 

expense, 

− N is the product life (years). 

In case d=e (mathematically undefined), PWF=N 

Note that the formula in MEErP (Part 1, page 133) contained an error which was 

corrected. Furthermore, as the difference between d and e is larger than 1 percent-point, 

the simplification PWF=N does not apply.  

 

4.7.2 Discount and inflation rate 

Following the recommendations in the Commission’s Better Regulation Toolbox, the 

discount rate (d) for life cycle cost calculations is set at 4%.  

Inflation rates, as published by Eurostat, are given in the Table 29 below.  
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Table 29. Inflation Rate 2006-2016 and comparative price level 2015 EU28 & others 

 

Inflation (in %) 

 

comparative 
price level 
(EU=100) 

  2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 
 

2015 

EU28 2.2  2.3  3.7  1.0  2.1  3.1  2.6  1.5  0.5  0.0  0.3  
 

100 

Euro area  2.2  2.1  3.3  0.3  1.6  2.7  2.5  1.4  0.4  0.0  0.2  
 

99 
Belgium 2.3  1.8  4.5  0.0  2.3  3.4  2.6  1.2  0.5  0.6  1.8  

 
105 

Bulgaria 7.4  7.6  12.0  2.5  3.0  3.4  2.4  0.4  -1.6  -1.1  -1.3  
 

47 
Czech Rep. 2.1  2.9  6.3  0.6  1.2  2.2  3.5  1.4  0.4  0.3  0.6  

 
63 

Denmark 1.8  1.7  3.6  1.0  2.2  2.7  2.4  0.5  0.4  0.2  0.0  
 

136 
Germany 1.8  2.3  2.8  0.2  1.1  2.5  2.1  1.6  0.8  0.1  0.4  

 
100 

Estonia 4.4  6.7  10.6  0.2  2.7  5.1  4.2  3.2  0.5  0.1  0.8  
 

73 
Ireland 2.7  2.9  3.1  -1.7  -1.6  1.2  1.9  0.5  0.3  0.0  -0.2  

 
122 

Greece 3.3  3.0  4.2  1.3  4.7  3.1  1.0  -0.9  -1.4  -1.1  0.0  
 

85 
Spain 3.6  2.8  4.1  -0.2  2.0  3.0  2.4  1.5  -0.2  -0.6  -0.3  

 
91 

France 1.9  1.6  3.2  0.1  1.7  2.3  2.2  1.0  0.6  0.1  0.3  
 

105 
Croatia 3.3  2.7  5.8  2.2  1.1  2.2  3.4  2.3  0.2  -0.3  -0.6  

 
65 

Italy 2.2  2.0  3.5  0.8  1.6  2.9  3.3  1.2  0.2  0.1  -0.1  
 

100 
Cyprus 2.2  2.2  4.4  0.2  2.6  3.5  3.1  0.4  -0.3  -1.5  -1.2  

 
88 

Latvia 6.6  10.1  15.3  3.3  -1.2  4.2  2.3  0.0  0.7  0.2  0.1  
 

69 
Lithuania 3.8  5.8  11.1  4.2  1.2  4.1  3.2  1.2  0.2  -0.7  0.7  

 
61 

Luxembourg 3.0  2.7  4.1  0.0  2.8  3.7  2.9  1.7  0.7  0.1  0.0  
 

121 
Hungary 4.0  7.9  6.0  4.0  4.7  3.9  5.7  1.7  0.0  0.1  0.4  

 
57 

Malta 2.6  0.7  4.7  1.8  2.0  2.5  3.2  1.0  0.8  1.2  0.9  
 

80 
Netherlands 1.6  1.6  2.2  1.0  0.9  2.5  2.8  2.6  0.3  0.2  0.1  

 
108 

Austria 1.7  2.2  3.2  0.4  1.7  3.6  2.6  2.1  1.5  0.8  1.0  
 

104 
Poland 1.3  2.6  4.2  4.0  2.6  3.9  3.7  0.8  0.1  -0.7  -0.2  

 
54 

Portugal  3.0  2.4  2.7  -0.9  1.4  3.6  2.8  0.4  -0.2  0.5  0.6  
 

82 
Romania 6.6  4.9  7.9  5.6  6.1  5.8  3.4  3.2  1.4  -0.4  -1.1  

 
51 

Slovenia 2.5  3.8  5.5  0.8  2.1  2.1  2.8  1.9  0.4  -0.8  -0.2  
 

80 
Slovakia 4.3  1.9  3.9  0.9  0.7  4.1  3.7  1.5  -0.1  -0.3  -0.5  

 
66 

Finland 1.3  1.6  3.9  1.6  1.7  3.3  3.2  2.2  1.2  -0.2  0.4  
 

119 
Sweden 1.5  1.7  3.3  1.9  1.9  1.4  0.9  0.4  0.2  0.7  1.1  

 
122 

United Kingdom 2.3  2.3  3.6  2.2  3.3  4.5  2.8  2.6  1.5  0.0  0.7  
 

133 
Iceland 4.6  3.6  12.8  16.3  7.5  4.2  6.0  4.1  1.0  0.3  0.8  

 
129 

Norway 2.4  0.8  3.4  2.3  2.3  1.3  0.4  2.0  1.9  2.0  3.9  
 

138 
Switzerland 1.0  0.8  2.4  -0.7  0.6  0.1  -0.7  0.1  0.0  -0.8  -0.5  

 
163 

Turkey (1) 9  8.8  10.4  6.3  8.6  6.5  9.0  7.5  8.9  7.7  7.7  
 

61 
Japan (2) 0.3  0.0  1.4  -1.4  -0.7  0.1  0.0  0.4  2.7  :  :  

 
99 

United States (2) 3.2  2.6  4.4  -0.8  2.4  3.8  2.1  1.2  1.3  -0.7  0.5  
 

110 

(1) Definition differs. 
  (2) National CPI: not strictly comparable with the HICP. 

Source: Eurostat 2017 (online data codes: prc_hicp_aind, prc_ipc_a, prc_ppp_ind) 

 
Electricity real price increase in the 2016 PRIMES reference scenario 15 are used for the 

escalation rate. The PRIMES Average Price of Electricity in Final demand sectors 
(€13/MWh), using the same increase for domestic and non-domestic customers, is as 

follows:  
− 2015-2020: 1.2295 %/year 

− 2020-2025: 0.5517 %/year 
− 2025-2030: 0.4366 %/year  

− 2030-2050: 0.0514 %/year  

Note that the PRIMES electricity price forecasts tend to change dramatically between 

versions, but at the moment the above values are used in a wider EU energy policy 
context.  

  

                                           
15 https://ec.europa.eu/energy/sites/ener/files/documents/AppendixRefSce.xls, sheet ’EU28-B’  based on 

PRIMES version 4, issued 20 July 2016 by E3M Lab, National Technical University of Athens. 
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5 INDUSTRY, DISTRIBUTION AND COSTS 

This section gives policy makers an overview of supply side market actors, i.e. water 

heater manufacturers, suppliers, wholesalers, installers and their associations.  

5.1 Manufacturers 

The producers of dedicated water heaters and cylinders are the same as those for boilers, 
complemented by only a few specialists that do not make boilers. Having said that, the 

share of dedicated water heater and cylinder revenue in their portfolio is considerably 
smaller than that of boilers.  

Table 30 gives an overview of the largest EU water heater manufacturers, their 
headquarters (HQ), revenues (in billion euros) and number of employees as well as their 
brands. Information on boiler market shares is not available. Note that ‘water heater’ is 

used in this section for all products that are in the scope of the Ecodesign regulation, i.e. 
cylinders and dedicated water heaters. 

The information in this chapter is not part of the BRG subcontract. The data was 
compiled by VHK from company websites and annual reports (2016 when available).  

The information is intended to give policy makers an idea of the size of the companies 

involved. The employment figures can also contribute to the scenario calculations in Task 
7, but data are indicative and not necessarily complete. VHK has compiled data to the 

best of knowledge and ability, but it does not assume any liability for the use of the 
information presented. 

5.1.1 Overview 

Bosch and Vaillant are full-range heating manufacturers and produce, or at least sell, all 

products in the scope. The Netherlands-based BDR Thermea is strong in water heaters 
mainly through its British and French subsidiaries. Its Heatrea Sadia brand is for instance 

strong in the electric shower market, where it competes with (smaller) brands like Mira 
showers. The Irish Glen Dimplex group makes all sorts of local electric water heaters 
(including ESWHs and HPWHs), domestic appliances, etc.. French Atlantic has increased 

group revenue through acquisition of a host of small companies over the years, including 
producers of ESWHs, GSWHs. The largest Italian manufacturer Ariston Thermo 

(previously MTS) is probably EU market leader in ESWHs. Also heat-pump manufacturers 
like NIBE and Daikin sell indirect cylinders and HPWH solutions, but it is a relatively small 

part of their business.  

On the other hand, German Stiebel Eltron is a large specialist in electric water heating. It 
produces EIWHs, ESWHs, HPWHs and solar assisted electric heating solutions. Stiebel 

Eltron, Vaillant and the smaller manufacturer Clage dominate the German market (and 
thus EU-market in terms of value) for EIWHs.  

The UK Kingspan Group is a large company with a wide portfolio; water heaters are only 
a relatively small part of that portfolio. Bulgarian manufacturers Tesy and Eldominvest 
produce under own brand and as OEM. Whitegoods manufacturer Gorenje in Slovenia has 

a production of water heaters. 
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Table 30. EU Water Heater and Cylinder manufacturers, illustrative 

Company HQ Revenue Jobs Brands 

  

bn 
euro16 jobs 

 
Ariston 
Thermo 

IT 1.43 6900 Boiler and water heater brands (89% of turnover): Ariston, Elco, 
Chaffoteaux, ATAG, Racold, NTI. Burner brands (6% of turnover): Elco, 
Cuenod, Ecoflam. Component brand (5% of turnover): Thermowatt 

Atlantic FR 1.50 6500 Atlantic (gas boilers, RACs, radiators), Ideal (boilers), Thermor (electric 
radiators), Sauter (ESWH, electr. radiators, ventilation), Lazzarini 
(radiators), Ygnis (commercial WHs all types), Hamworthy (commercial 
boilers), Austria Email (ESWHs), Atlantic Guillot (commercial gas 
boilers/GSWHs), Ideal Commercial (commercial boilers), Keston (gas 
boilers), Gledhill (cylinders) 

Bosch TT DE 3.30 13500 Bosch, Buderus, Junkers, Nefit (NL), Worcester (UK), Heliotek & 
regional brands (Dakon, IVT, e.l.m. leblanc, Vulcano) 

Stiebel 
(70%) 

DE 0.33 2170 Stiebel Eltron and heating tech brands: AEG, Zanker, Tatramat 
(revenue & jobs for EIWH, ESWH, HPWH, SOL water heating) 

Vaillant DE 2.40 12000 Brands: Vaillant (DE), Saunier Duval (FR, ES, Eastern EU), AWB (NL), 
Bulex (BE), DemirDöküm (TK), Glow-worm (UK), Hermann Saunier 
Duval (IT), Protherm (Eastern Europe) 

BDR 
Thermea 

NL 1.70 6500 Remeha, DeDietrich, Baxi, Potterton, Heatrae Sadia, Senertech (Dachs) 

NIBE 
(~25%) 

SV 0.40 2700 NIBE (estimated revenue & jobs for heat pumps in Europe) 

Glen 
Dimplex 

EI 1.5-2 8500 Dimplex, Edel, (amongst others electric heating, makes no boilers) 

Tesy BG 0.046 840 ESWHs, cylinders, local electric heaters 

Kingspan UK 3.11 10936 Cylinders and EIWHs are only a small part of the total Kingspan Group 
portfolio. 

Eldominvest BG 0.023 540 ESWHs and Cylinders 

 

More than in the boiler market there is still a significant amount of medium-sized (<250 
jobs) and small companies that can survive on making mainly water heaters and 
cylinders. Examples are Inventum and Itho Daalderop in the Netherlands, OSO Hotwater 
and Høiax in Norway, Hajdú Hajdúsági Ipari in Hungary, Charot in France or Lapesa in 
Spain.  

Extra-EU competition on the EU-market is modest. The American A.O. Smith company 
makes gas storage water heaters, operating in the Netherlands. Japanese company 

Rinnai tries to sell its GIWH (a.k.a. ‘tankless water heater’). But overall the EU 
competition is strong enough, also because some manufacturers like Ariston have moved 

a considerable part of their production to China and can compete also on price.  

 

                                           
16 Where data were not in euro, the following currency conversion was used (rates per 28.10.2017) 

 
=EUR 

   
=EUR 

1.00 USD US dollar 0.86137 
 

1.00 DKK Danish crown 0.13442 
1.00 GBP British pound 1.13082 

 
1.00 NOK Norwegian crown 0.10578 

1.00 JPY Japanese yen 0.00758 
 

1.00 SEK Swedish crown 0.10293 
1.00 CYN Chinese Yuan 0.1295 

 
1.00 PLN Polish zloty 0.23537 

1.00 CHF Swiss franc 0.86335 
 

1.00 TRY Turkish lira 0.22712 
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5.2 Suppliers (OEMs) 

5.2.1 Overview 

Dedicated water heaters and cylinders are generally much less complicated devices than 
boilers. Yet, their manufacturing requires generally similar components.  

Table 31 gives an overview of the main suppliers (Original Equipment Manufacturers, 
OEMs) to the European boiler industry, which also get a sometimes very small part of 

their revenue from supplying components to water heaters and their installations.  

Information on suppliers was retrieved from their public websites17. Mainly information 
on larger OEM-component-suppliers could be identified, but there are also several small 

suppliers.  

Table 31. Selected suppliers of EU water heater industry with EU manufacturing  

(source: VHK 2017) 

 Company 
  

Company totals  Components [Brands]  

Name 
(abbreviated) 

HQ M 
euro jobs 

Grundfos DK 3300 18000 Drinking water and solar circulator, pressure enhancing 
pumps  

WILO DE 1300 7500 Drinking water and solar circulator, pressure enhancing 
pumps  

Ebm-papst DE 1900 14400 Combustion fan for GIWH/GSWH  
Honeywell US 33400 131000 Gas valves  
SIT IT 290 1950 Gas valves & other controls  
M&G  NL 200 1200 Flue gas venting & air ducts  
Ubbink NL 110 600 Flue gas vents & air ducts [part of Centrotec]  
Sermeta FR 185 600 Heat exchangers [formerly Giannoni] 
Danfoss  DK 5300 25300 Thermostats, controllers  
Johnson Controls EI 32000 120000 Heating controls  
Cotherm FR 25-50 170 Thermostats and elements for ESWHs 
Bekaert BE 4400 30000 Steel meshed pipe, burners 
WAVIN NL 1200 5500 Flexible metal/plastic pipe  
Reflex  DE 445 2500 Hot water storage tanks  
Caleffi IT 300 1000 Safety valves [Caleffi, Altecnic, All Valves]  
Siemens DE 79600 351000 Combustion controls  
Polidoro IT 30 150 Gas burners  
Worgas US >20 140 Gas burners, since 2016 part of US Becket  
Greenonetec AT 32 150 Solar thermal flat panels [50% of shares with Haier]  
          
Important notice: The above data were compiled from company websites and annual reports (2016 when 
available). The share in supply of the EU boiler industry was estimated only for large companies to the best of 
ability and knowledge of the study team. Nevertheless, the information is indicative, incomplete and only 
intended to give policy makers an idea of the size of the companies involved and their employment. The study 
team does not assume any liability whatsoever for possible material or immaterial damage from using the 
information in this table.  

 
As mentioned, the table does not include all general metalworking for subassemblies. 
Revenues and jobs in the EU could easily be 50% higher if they were included. 
 
Suppliers to the heat pump industry such as OEMs for compressors, evaporators and 
condensers, refrigerants, etc. are not mentioned because no information could be found 
whether or not they have EU-based manufacturing.  
 

                                           
17 Not included in the subcontract and thus without input from BRG.  
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5.2.2 Preliminary observations 

Partitioning the number of jobs and revenue in the OEM-sector to EU water heater 
manufacturing is difficult. The level of detail that would be needed for such an estimate 
cannot be found in annual reports or publicly available data. Also the market is very 

heterogeneous. In other words, this paragraph gives policy makers an impression of the 
type and size of OEM market actors involved, but for the scenarios in Task 7 the study 

team will have to rely on revenue per employee averages and on consistency with water 
heater cost calculations.  

5.3 Distribution 

5.3.1 Wholesale 

The prevalent form of distribution is: manufacturer/importer > wholesaler > 
installer/contractor. The bulk of sales go through wholesalers/merchants. Wholesalers 

usually operate at national scale. There are few large international wholesalers: Ferguson 
and Saint-Gobain (see box below). A third internationally active player is the CG Group 

(22 000 employees), a German-based alliance of wholesalers that is expanding over 
Europe. 

Another significant portion of sales (approximately 20-30%) is delivered from factory to 

installers, sometimes through integrated distribution channels (e.g. the Buderus-brand 
has its own sales organisation). 

When looked upon at country level the amount of water heaters sold through DIY 

channels is still limited in volume and ranges from 1 to 3% maximum. The amount of 
water heaters installed by consumers themselves (including those obtained through 

installers) ranges from 5 to 20% for a specific number of countries for which these sales 
are known (FR, NL, PL, SK). For France the number of 20% is confirmed. 

Ferguson plc (previously Wolseley plc, HQ UK), 16.3 bn euro revenue (1 GBP=1.13 Eur), 28% 
gross margin, 1 bn euro trading profit, 39k employees. Claims to be the largest distributor of 
heating and plumbing materials in the world. Largest market is in the US (65% of turnover). UK 
(2.3 bn), Nordic countries (2.1 bn, incl. DK, SV, FIN, NO) and 'Canada & Central Europe' (1.2 bn, 

incl. NL, CH) account for the remainder. Brands: Ferguson, Wolseley, WASCO, Stark, Beijer.  
Ferguson has 52000 suppliers, 28 distribution centres, 2754 branches. Physical deliveries go 
mainly through branches, 14% comes directly from suppliers and 7% directly from distribution 

centres. The orders come 69% through branches, 14% through e-commerce, 9% through 
central account management, 8% through showrooms. There are 1.1 million customers, i.e. 
professionals in the plumbing and building sector. The future focus is on e-commerce and 'eco' 

(green) products. EU Ecodesign and Energy Label seen as a major driver in European markets 
(source: Annual Report 2016). 

Saint-Gobain (HQ France): 39.1 bn euro revenue (71% in Europe), 47% in building materials 
distribution sector (18.3 bn), 28% construction products, 25% innovative materials(incl. glass), 
173k employees (117k in Europe). No. 1 in distribution of building materials: 24 countries, 61k 

employees, 4100 sales outlets. Major player in plumbing-heating-sanitary ware market. Key 

distribution and service brands in Europe: Point.P and LaPeyre (FR), La Plateforme du Batiment 
(EU), Jewson and Graham (UK), Dahl and Optimera (Scandinavia), Raab Karcher (DE and 
Central Europe). Overall sales go 43% to building renovation, 21% to new housing, 12% to new 
other buildings, 24% to civil engineering and industry. (source: Annual Report brochure 2016).  
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5.3.2 E-commerce 

There is an increased importance of online sales. At the moment 3% of orders go 
through the internet, but for some countries the share of e-commerce is higher.  

Most of these online sales channels focus on ESWHs, EIWHs and GIWHs, that are 

relatively easy to ship, but GSWHs and especially HPWHs are being offered online as 
well.  

5.3.3 Rentals & Lease 

Energy service providers leasing larger commercial and industrial water heating 

installations, either as part of utilities or as specialist firms, have been around for some 
time. The ESPs take care of purchase, installation, maintenance and energy costs of the 
installation. For residential dedicated water heaters this unusual.  

 

5.4 Installers 

5.4.1 Statistics 

Most heating installers (‘plumbers’) are small enterprises of 1 to 9 persons working in the 

local market (city or village and surroundings). Installation firms with 25 or more 
employees, usually working in the commercial boiler and water heater market, are 

considered ‘big’. Heating installers rarely deal only with installation and maintenance of 
products, but also install full radiator or underfloor heating systems, chimneys, 
bathrooms, etc.. 

European and most national statistics are rarely detailed enough to identify the number 
of enterprises and jobs in the EU. Eurostat gives an overview of NACE Rev. 1.1 class 45.3 

‘plumbing’18 , based on 2009 data. 

Table 32. Economic activities in the building installation sector 

(source: Eurostat) 

 

‘Plumbing’ involves not only installing heating equipment, but also sanitary hardware and 

ventilation. Some national statistics give also a further subdivision. The 2007 preparatory 
study showed the result of VHK analysis, based on available national data, with a five-

digit split-up. This analysis for the EU-25 revealed almost 200,000 companies in NACE 
class 45.331 “Contractors for heating and sanitary equipment installation” and 70 000 

companies in NACE class 45.332 ‘contractors for ventilation equipment installation’.  

                                           
18 http://ec.europa.eu/eurostat/statistics-

explained/index.php/File:Building_installation_(NACE_Group_45.3)_Structural_profile,_EU-27,_2006.PNG 
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This indicates that almost 75% of NACE 45.3 relates to class 45.331. This comes down to 
250,000 enterprises with a turnover of ~€90 bn and 1 million employees. 

The 2013 Impact Assessment gives an estimate of a further split up. Eliminating the 

ventilation from that split up and taking into account the findings of Chapter 4, the 
following subdivision remains:  

� 10% (€9bn) in drains and sewage; 

� 20% (€18bn) in bathrooms; 

� 45% (€40bn) in (combi) boiler heating, of which: 

− repairs space heating & combi €6bn (of which ~€4.5bn in spare parts); 

− maintenance, etc. space heating & combi €13bn (of which ~€1bn in seals and 

small replacement parts); 

− installation space heating €12bn (of which around €3bn in additional installation 

materials); 

− sales of space heating equipment €9bn (80% wholesale price + 20% installer 

margin, excl. VAT); 

� 25% (€23bn) other (radiators, floor heating, dedicated water heaters, local heaters, 

air conditioning, etc.). 

Of the last item €23bn it is estimated that the products in the scope of the water heater 

regulation take up a quarter to a third, i.e. around €6bn-€8bn resulting in 67 000-90 000 
jobs.  

SolarHeatEurope estimates employment in the EU solar thermal sector to be around     

23 700 jobs, of which probably 15 000 installer jobs for products in the scope. This is a 
plausible figure within the total of 67 000-90 000 jobs.  

Somewhat surprisingly, the trend in plumbing turnover has been much more positive 

than the trend in the EU construction sector as a whole. This is shown in Figure 28 below. 

 
Figure 28. Turnover in the EU plumbing sector for 4 country-clusters and EU+Norway (source 
Eurostat sbs_na_4a_co). Dotted line is the total construction sector 
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Evidently, despite the downward trend in new buildings the installers have kept turnover 
at a higher level, probably due to activities in the existing building sector with a higher 

added value.  

Installers are represented at EU level by GCP Europe, but statistical information is only 
available from a few of its national members and is in line with data given above.  

5.5 Other stakeholders 

5.5.1 Test laboratories, notified bodies and standardisation 

For gas-fired water heaters 3rd party certification is mandatory for safety reasons (Gas 
Appliance Regulation). For the assessment of water heating efficiency, relevant for 

Ecodesign and Energy Labelling, self-declaration would suffice. (check).  

A notified body is an organisation designated by an EU country to assess the conformity 
of certain products before being placed on the market. These bodies carry out tasks 

related to conformity assessment procedures set out in the applicable legislation, when a 
third party is required.19 Often, but not necessarily, notified bodies and test laboratories 

are combined, although often as different legal entities.  

A Lists of Notified Bodies can be found on the NANDO website (New Approach Notified 
and Designated Organisations).20 For instance, under the 2016 Gas Appliance Regulation 

and its 2009 predecessor there are approximately 60 notified bodies. 

The notified bodies do not only give out Documents of Conformity (DoC) and CE-marks, 

but are also involved in voluntary certification schemes such as Eurovent certification, 
EHPA keymark, Solar keymark (ESTIF), etc..  

Notified bodies and test laboratories interact specifically with the Ecodesign regulatory 

process through their participation in standardisation (see Task 1 report) and research 
programmes.  

By way of illustration, Table 33 below gives the characteristics of the members of the 

ECOTEST project consortium that is engaged in the round-robin (reproducibility) testing 
relevant for the verification tolerances in the Ecodesign boiler and water heater 

regulations.21 

For information: A standard gas-fired water heater test costs around €2,000 per unit. 
Heat pump water heater tests and solar panel tests may cost up to €10,000 per unit. For 
testing the concept of ‘equivalent model’ can be used. 
  

                                           
19 https://ec.europa.eu/growth/single-market/goods/building-blocks/notified-bodies_en 
20 http://ec.europa.eu/growth/tools-databases/nando/index.cfm 
21 The ECOTEST project runs from October 2017 until mid 2019, with intermediate test results expected by 

September 2018. The study team is following the project closely through the steering committee. 
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Table 33. Test laboratories and notified bodies, participating in the ECOTEST project 

N° 
Short 
name 

Partner name 
 

Experience, expertise, 
accreditations 

LABNET/ 
LABTQ 
member 

Notified 
Body 

Member of TC 

1 DGC 
Danish Gas 
Technology Centre 

DK 
Boilers, Combi-boilers, water heaters, 
mCHP 

Yes Yes No 

2 INIG-PIB 
Instytut Nafty I 
Gazu –Państwowy 
Instytut Badawczy 

PL Boilers, combi boilers, water heaters Yes  Yes 
TC 109, 238 
Secretary of PKN 
TC 277/4  

3 Kiwa NL KIWA Nederland NL 

Boilers, combi boilers, water heaters, el. 
and gas fired and full electric heat 
pumps, solar thermal collectors and 
systems, heat storage 

Yes Yes Yes (TC 109) 

4 
DVGW-
EBI 

DVGW-
Forschungsstelle 

DE 
gas and oil boilers, water heaters, mCHP 
appliances and GHP 

Yes 

Yes, 
DVGW 
CERT 
GmbH 

TCs 
48/109/238/299/
113 

5 GAS.BE 

GAS.BE 
(previously: 
Association Royale 
des Gaziers Belges 
ARGB) 

BE 
gas and oil boilers, water heaters and 
mCHP appliances 

Yes Yes TC 109 and 238 

6 Kiwa UK KIWA UK UK 
gas and oil boilers, water heaters and 
mCHP appliances 

Yes Yes No 

7 CETIAT 

Centre Technique 
des Industries 
Aérauliques et 
Thermiques 

FR 
For all products: R&D and Certification 
testing. ISO 17025 accreditation  

Yes No 
TCs 
48/109/238/299/
113 

8 IGE IGE-HLK GE 
Boilers, Combi-boilers, el. and gas 
driven heat pumps 

Yes Yes 
TC 156, TC57, 
JWG TC 113/156 

9 APPLUS 
APPLUS 
Laboratories 

ES 
Gas appliances, gas and oil boilers 
(efficiency) 

Yes Yes 
TC 109,48, 49, 
181, 106, 238, 
234, 164 

10 IMQ IMQ IT Boilers, combi-boilers, water heaters Yes Yes 
CEN TC109, CEN 
TC238 

11 KIWA IT KIWA IT IT 
Gas appliances, gas and oil boilers, 
water heaters 

Yes (0476) Yes 

UNI/CT 
110/GL01, 
UNI/CT 
109/GL01, 
UNI/CT 
109/GL02, 

12 CATIM 

Technological 
Centre for the 
Metal Working 
Industry 

PT Gas appliances Yes Yes 
48 / 49 / 106 / 
109 / 181 / 238 

13 SPF 
Institute for Solar 
Technologies  

CH Solar Thermal No No 

CEN/TC 
312ISO/TC 180 & 
CEN/TC 312/WG1 
Convenor 

14 ITW 

Institute of 
Thermodynamics 
and Thermal 
Engineering (ITW) 

GE 
Solar collectors, solar thermal systems, 
heat storage, combi-storage, heat 
pumps, chillers 

No No CEN TC 312 

15 DTU 

Department of 
Civil Engineering, 
Technical 
University of 
Denmark 

DK Water heaters, solar heating No No TC 312 observer 

16 DTI 

Refrigeration and 
Heat Pump 
Technology, 
Danish 
Technological 
Institute 

DK DANAK 300 No No 
TC 113 (previous 
LABNET member) 

17 AIT 
AIT Austrian 
Institute of 
Technology GmbH 

AT 
El. and gas fired heat pumps, water 
heaters 

No No 
TC 113,TC 182, 
TC 156 IEA Heat 
Pump Programme 

18 WPZ 
Wärme-pumpen-
Testzentrum Buchs 

CH 
El. heat pumps, DHW heat pumps, water 
heaters 

No Yes TC 113, TC 182 

19 ISE 

Fraunhofer 
Institute for Solar 
Energy Systems 
ISE 

DE 
El. and gas fired heat pumps, solar 
thermal collectors and systems, heat 
storage 

No No 
VDI, IEA Heat 
Pump Programme 

20 Polimi 
POLITECNICO DI 
MILANO 

IT 
Electric and gas heat pumps (/chillers), 
DHW appliances, hybrid systems. 

No No Yes, TC299 
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21 
TÜV 
RHEIN 

TÜV Rheinland 
Energy GmbH 

DE 
Experience and accreditation for testing 
gas and oil boilers, water heaters, heat 
pumps, burners 

Applied for Yes YES 

22 TÜV SÜD 
TÜV SÜD Industrie 
Service GmbH 

DE 
Boiler for oil and gas, forced draft 
burners, CHP (fuel cell, motors) 

No Yes TC57 

 

LABTQ (www.labtq.eu) is an association of European laboratories aiming to enhance the 
accuracy of efficiency and emission measurements by or on behalf of its members in the 

field of energy using appliances, qualifying independent laboratories respecting an 
enhanced level of accuracy (requiring ISO 17025 accreditation) and communication of 

common positions to relevant third parties. As regards the latter, the association is 
promoting third party certification to ensure minimum Ecodesign requirements are met 
and energy labelling is providing reliable information. Reproducibility of measurements is 

an important issue in this context. At the moment there are 9 members (see Table 33) 
and 2 applications for membership. The European network of laboratories LABNET is a 

predecessor of LABTQ. 

5.5.2 Building inspection and EP-certification 

Water heating installations are a part of the energy performance of buildings (EPB) 
regulation. This is mentioned in the European EPB Directive, which specifically mentions 

the importance of Ecodesign and Energy Labelling in that context, and the national 
building codes where the space heating installation is an important part of the energy 

performance assessment. Ideally, the Ecodesign and energy labelling effort for water 
heaters should be integrated as much as possible in the regulation of buildings. In fact, 

the EPB standards that were developed at EU level for water heating installations were an 
important inspiration for the calculation and test methods employed in the current 

Ecodesign and energy labelling regulations.  

Although the transposition of EU rules and standards at Member State level is still slow, 
there are now several areas and new market actors that are confronted with Ecodesign 

and energy labelling water heater-regulations: 

− Communes and their building inspectors involved in issuing permits for new 
buildings and large renovations, also on the basis of a minimum energy 

performance of the new/renovated building, including its water heating 
installations. Inspection may also be necessary if for instance the collective 

chimney needs to be changed to accommodate gas condensing water heaters.  

− EPB-certifiers, i.e. private companies that give out EP-certificates for existing 

buildings, mandatory prior to the rent or sale of these buildings. Often this may be 
an extra activity of installers, but there are also certifiers that have little 

experience in heating installations and will be helped by the energy label. 

− Inspectors carrying out periodical inspection. In most Member States this is done 

by installers, but e.g. in Germany this is done by a separate entity, i.e. the 
‘chimney sweepers’ (Schornsteinfeger22).  

 

                                           
22 There are around 8000 Schornsteinfeger in Germany dealing with boiler inspection. Source: Gesetzentwurf 

der Bundesregierung, Entwurf eines Ersten Gesetzes zur Änderung des Energieverbrauchskennzeichnungs-
gesetzes, Germany, 2015. 



 

Ecodesign Review Water Heaters, Task 2, Final | July 2019 | VHK for EC 59 

5.5.3 Trade fairs 

International bi-annual trade fairs are ISH in Frankfurt (DE) and Mostra Convegno in 
Milan (IT). Apart from that, there are national trade fairs in every other country, such as 
Interclima+Elec in Paris (FR). 

5.6 Customers 

Task 3 will discuss the user aspects in more detail. Here only the main parties involved in 
acquiring water heating installations are listed: 

� Private householders, replacing or expanding their water heater(s), planned or –more 

frequently—after a breakdown 

� Private householders, building their own house with architect and contractor(s), 

having to abide by EPB and safety rules to obtain the building permit, available 
budget, etc.. The water heating installation will be carefully planned.  

� Landlords –ranging from private house-owners that rent out a second home or 
apartment, to social housing corporations and large private enterprises—who build 

and manage the water heating installations in rented buildings. Especially in 
residential housing, where the landlord has to invest in the water heater but the 
tenant has to pay the energy bill, the acquisition costs of the product will play a 

major role.  

� Private developers, private or public housing corporations, who are building blocks of 

new houses or new non-residential buildings, also having to abide by EPB- and safety 
rules, taking into account commercial aspects and financing. More and more the 

energy costs and ecological profile are important selling points for future 
buyers/tenants. Water heating is for instance relevant for sports facilities, pools and 

spas, hospitals, etc.  

� Large investors in real estate like banks, insurance companies and pension funds that 

not only look at profitability but more and more are setting more stringent --more 
stringent than the national EPB-- rules for Green Buildings, including their space 

heating installations. 

The influence of the latter group should not be underestimated. Around 400 large 

investors, managing $ 22 trillion (1012) in assets, have formed the Global Investor 
Coalition on Climate Change (www.globalinvestorcoalition.org). The coalition is 
subdivided in four coalitions per continent: IIGCC (Europe, www.iigcc.org), Ceres (North 

America, www.ceres.org), IGCC (Australia & New Zealand, www.igcc.org.au) and AIGCC 
(Asia, www.aigcc.net). The coalition actively promotes carbon emission reduction through 

addressing fund managers, investee companies and politicians in general on their 
responsibilities in this respect. 

5.7 Associations 

APPLiA European Committee of Domestic Equipment Manufacturers (www.applia-
europe.eu) 

APPLiA is a Brussels-based trade association that provides a single, consensual voice for 

the home appliance industry in Europe. APPLiA has 20 Direct Members and 26 National 
Associations covering 25 countries. 
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In the field of water heaters it represents the suppliers of electric dedicated water 
heaters, such as Ariston, Atlantic, BSHG (Bosch-Siemens Hausgeräte), Stiebel Eltron, 

Clage, etc.. 

 

EHI Association of European Heating Industry (www.ehi.eu)   

EHI has 52 members (2019): 13 national or specialist associations and 39 companies. 

EHI represents 90% of the European market for heat and hot water generation, heating 
controls and heat emitters as well as 75% of the hydronic heat pump market, 80% of the 

biomass central heating market (pellets, wood) and 70% of the solar thermal market. Its 
members produce technologies for heating in buildings, including space and water 

heaters (boilers, electric and fuel driven heat pumps, micro-cogeneration), heating 
controls and components, heat storage and heat emitters (radiators, surface heating and 
cooling systems), renewable energy systems (solar thermal, geothermal, biomass). 

Table 34. EHI members 

Industry (42)   Associations (13) 

ACV KORADO A.S.   APTT 
ARBONIA KERMI OVENTROP 

 
ASSOTERMICA 

ARISTON THERMO GROUP POLIDORO 
 

ATTB 
BEKAERT QUINN RADIATORS 

 
BDH 

Beckett Gas/Worgas REHAU 
 

Building Climate Switzerland 
BALTUR RETTIG ICC 

 
Dosider 

BDR Thermea Group RIELLO GROUP 
 

EU-Ray 
Bosch Thermotechnik GmbH ROTH 

 
FABSI 

CIB-UNIGAS  SERMETA 
 

FEGECA 
DAIKIN EUROPE SIEMENS 

 
EUA (HHIC/ICOM) 

EBM-Papst Landshut GmbH SIT SpA 
 

UNICLIMA 
ENERTECH AB STELRAD RADIATOR GROUP LTD 

 
VFK 

FABSI UPONOR 
 

VÖK 
FERROLI Spa VAILLANT GROUP 

 
FONDITAL Spa VASCO GROUP 

 
GROUPE ATLANTIC VIESSMANN 

 
GRUNDFOS Management A/S WAVIN 

 
HONEYWELL Technologies SARL WEISHAUPT 

 
HOVAL WILO INTEC S.A.S. 

 
IMMERGAS Spa WOLF 

 
IRSAP ZEHNDER Group 

 
  

 

EPEE European Partnership for Energy & the Environment (www.epeeglobal.org). 

Members are 16 associations and 27 direct industry members, mainly working in the field 

of (room) air conditioning and suppliers for that sector (refrigerants Chemours, AGC, 
Arkema, Daikin, Climalife, Mexichem; compressors Bitzer, Emerson). Air conditioning 

parent companies were mentioned in the paragraph 5.3.3. EU companies include 
Danfoss, Schneider Electric, Carel and some EU manufacturers in commercial 

refrigeration (AHT, Hauser).  

 

EHPA European Heat Pump Association (www.ehpa.org)  

123 members of which 59 research institutes and associations as well as around 70 

industrial companies. An overview of industrial member companies is given in Table 35.  
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Table 35. Heat pump manufacturers and suppliers (EHPA Members per Oct. 2017) 

ACV International Jifon AB 
AERMEC S.p.A. Johnson Controls Denmark ApS 
Alpha-InnoTec GmbH Johnson Controls Hitachi Air Conditioning Europe Sas 
Ariston Thermo Group Kermi Gmbh 
Arriba Cooltech ltd KRONOTERM (Termo-Tehnika d.o.o.) 

BDR Thermea LG Electronics AB 
BEAMA Ltd. Mayekawa 
BoostHeat SA Mirai Intex 
Calefa Oy Nibe AB 
Carel Industries Srl Ochsner Wärmepumpen GmbH 

Climaveneta S.p.A Panasonic Appliance Air-Conditioning Europe 
Clivet s.p.a. Parker Hannifin Manufacturing srl 
CTA AG Samsung Ltd. 
DAIKIN Europe N.V. Sanden International Europe, LTD 
Danfoss Heat Pumps (Thermia) Sanhua International Europe SL 

Delta Energy & Environment Ltd. Sharp Electronics Europe LTD 
Denso Europe BV Shecco Sprl 
Diehl AKO Stiftung & Co. KG Siemens Building Technologies AG 
DunAn Internationl (Europe) GmbH Star Refrigeration LTD. 
Dürr thermea GmbH STIEBEL ELTRON GmbH & Co KG 

Ecotherm Austria Gmbh SULPU Suomen Lämpöpumppuyhdistys ry 
ELECTRA Air conditioning Industries Sunamp LTD 
Emerson Commercial and Residential Solutions Suomen Lämpöpumpputekniikka Oy 
EnBW Vertriebs- und Servicegesellschaft mbH SWEP International AB 
Enertech CTC AB Tecnocasa Climatizzazione (EU AISIN Toyota gas heat 

pumps) 

Fujitsu General (Euro) GmbH Templari 
Galletti spa TERMO SHOP d.o.o. 
GEA Refrigeration technologies Gmbh Tesy 
Glen Dimplex Deutschland GmbH Thermowatt 
Groupe Atlantic Uponor Corporation 

Grundfos Direct Sensors (Grundfos Sensor S/A) Vaillant Deutschland GmbH & Co KG 
Heliotherm GmbH Viessmann (Schweiz) AG 
Honeywell Fluorine Products Viking Heat Engines AS 
Hoval AG Wilo SE 
IDM Energiesysteme GmbH Yanmar Europe BV 

Insero Energy A/S 
 

 

EUROVENT Industry Association for Indoor Climate (HVAC), Process Cooling, and Food 

Cold Chain Technologies (eurovent.eu) 

Eurovent is Europe’s Industry Association for Indoor Climate (HVAC), Process Cooling, 
and Food Cold Chain Technologies. Its members from throughout Europe, the Middle East 

and Africa represent more than 1.000 companies, the majority small and medium-sized 
manufacturers. In total, these account for a combined annual turnover of more than 

30bn EUR, employing around 150.000 people within the association’s geographic area. 
Eurovent has two subunits: Eurovent Certita Certification (ECC), a majority owned 

independent product performance certification company based in Paris, known for its 
‘Eurovent Certified Performance’ mark. Activities are complemented by Eurovent Market 
Intelligence (EMI) with EMEA-wide data sets frequently used to support the development 

of legislation in the EU and beyond. 

EUROFUEL (www.eurofuel.eu) 

The European Heating Oil Association (Eurofuel) represents the national organisations 

that promote the use of heating oil for domestic heating in 10 European countries: IWO-
Austria (AT), Informazout (BE), Union of European Petroleum Independents UPEI (FI), 
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Finnish Petroleum and Biofuels Association (FI), Alliance Solutions Fioul ASF (FR), IWO-
Germany (DE), OFTEC-Ireland (EI), MIL (LU), Norks Petroleumsinstitutt NP (NO), Union 

Pétrolière / Erdoel Vereinigung UP/EV (VH). 

Marcogaz (www.marcogaz.org) 

Marcogaz is the Technical Association of the European Natural Gas Industry. It is the 

representative body of the European Natural Gas Industry on all technical issues, 
amongst others gas equipment and the rational use of energy.  

It has 24 Member Organisations in 18 countries: Gasum (FI), DGC (DK), GAZ System 

(PL), Scotia Gas Networks (UK), Gas Networks Ireland (EI), NationalGrid (UK), ZEBRA 
gasnetwerk (NL), Gasunie (NL), Eurogas (association, BE), DVGW (DE), Synergrid (BE), 

AFG (FR), SVGW (CH), OVWG (AT), CIG (IT), Distrigaz Sud SA, DESFA (GR), Sedigas 
(ES). Enagas (ES), AGN (PT), REN (PT), CGA (CZ), SGOA (SK). 

Eurogas (www.eurogas.org) represents the interests of the gas industry in one voice 

towards European and global stakeholders. Its 45 members currently comprise 
companies, national associations and international organisations all engaged in the 

wholesale, retail and distribution of gas in Europe. Marcogaz is also member and deals 
with the technical aspects of gas equipment. 

SolarHeatEurope (www.solarheateurope.eu) 

The European solar thermal industry federation SolarHeatEurope (formerly ESTIF) is the 

voice of the solar thermal industry, actively promoting the use of solar thermal 
technology for renewable heating and cooling in Europe. With around 80 members from 

17 European countries, ESTIF represents the entire value chain. Industry members are 
mentioned in Table 36. 

Table 36. Solar thermal industry, SolarHeatEurope Industry Members (2017) 

Alanod solar (DE): absorbent & reflective coatings  Magontec (DE): Mg anodes  

AlfaLaval (SV): heat exchangers for e.g. collective 
solar  

Resol (DE): solar controllers  

Almeco Solar (DE): absorbent coatings  Saint-Gobain Isover (FR): panel insulation  

BDR Thermea (NL): boiler manufacturer+ solar 
systems  

Savosolar (FI): producer collectors, 42 jobs  

Calpak(GR): collectors  Schweizer (DE): solar system installer DOMA  

Energie Solar Thermodinamica (PT): solar & heat 
pump combi  

Solahart (AU): NL distributor of Australian solar  
systems  

GreenOneTec (AT): Flat panel collectors producer, 
150 jobs  

Solar metal flex (TK): stainless steel flex pipes for 
solar installations 

Grundfos (DK): solar circulator pumps  Solid (AT): installer large solar systems  

Hewalex (PL): collectors & systems installer  solimpeks (TK): produces solar collectors, 120 jobs 

Janus Energy (IT): solar installer  Soltigua (IT): solar tracking systems 

KBB solar collectors (DE): production collectors, 
60 jobs  

S-Solar (SV): solar panel coatings  

Kingspan (UK): produces solar collectors  Tisun (AT): produces/distributes collectors & tanks  

Logstor (DK) pre-insulated piping for solar    

 

COGEN Europe (www.cogeneurope.eu) 

This is the European association for the promotion of cogeneration. Its principal goal is to 
work towards the wider use of cogeneration in Europe for a sustainable energy future. 

Micro-CHP industry members are BDR Thermea (UK), EC Power (DK), Honda Motor 
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Europe (UK), Panasonic (UK), Senertech (DE, part of BDR Thermea), Vaillant (DE), 
Yanmar Europe (NL). 

BEUC consumer association (www.beuc.eu) 

ANEC (www.anec.eu) consumer representation in standardisation 

BEUC is the European consumer association representing the interest of European 
consumers. There are 43 members (see Table 37). ANEC represents the European voice 

of consumers in standardisation. 

Table 37. European consumer associations (BEUC Members 2017) 

Arbeiterkammer (AT)  Alliance of Lithuanian Consumer Organisations (LT)  

VKI (AT)  ULC (LU)  

Test-Achats (BE)  CA (MT)  

BNAAC (BU)  Consumentenbond (NL)  

CCA (CY)  Forbrukerrådet (NO)  

dTest (CZ)  SKP (PO)  

Forbrugerrådet Tænk (DK)  Polish Consumer Federation (PO)  

LIIT (ES)  Deco (PT)  

Kuluttajaliitto-Konsumentförbundet ry (FI)  APC (RO)  

FCCA (FI)  Association of Slovak consumers (SK)  

CLCV (FR)  S.O.S. Poprad (SK) 

UFC-Que choisir (FR)   ZPS(SI)  

Stiftung Warentest (DE)  CECU (ES)  

vzbv (DE)  OCU (ES)  

KEPKA (GR)  Sveriges Konsumenter (SV)  

EKPIZO (GR)  Fédération Romande des consommateurs (CH)  

NFACPH - FEOSZ (HU)  Consumers' Organisation of Macedonia (MK)  

NS (Iceland)  Citizens Advice (UK)  

CAI (EI)  Financial Services Consumer Panel (UK)  

Altroconsumo (IT)  Legal Services Consumer Panel (UK)  

CIE Consumatori Italiani per l'Europa (IT) Which? (UK)  

LPIAA (LV)   

 

ECOS green NGO organisation (www.ecostandard.org) 

ECOS defends the environmental interests in the standards development process at 

European and international level. Pan-European members: EEB, Friends of the Earth 
Europe, Health Care Without Harm, RREUSE, Transport & Environment, WWF plus 32 

national organisations.  

Orgalime (www.orgalime.org) 

Orgalime is the European federation representing the interests at the level of the EU 

institutions of the European mechanical, electrical, electronic and metal articles industries 
as a whole. The engineering industry is the largest industrial branch in the EU, with a 

turnover of some €2,000 billion in 2016. The industry accounts for over a quarter of 
manufacturing output and a third of the manufactured exports of the European Union. In 

the context of the water heater regulation Orgalime is relevant especially because it 
represents the SME metalworking and plastics manufacturers producing casing, frame, 
piping and wiring subassemblies. 
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REHVA HVAC engineers (rehva.eu) 

REHVA is the Federation of European Heating, Ventilation and Air Conditioning 
Associations representing a network of more than 100.000 engineers from 27 countries. 

In the context of the water heater regulation they are relevant as specifiers for larger 
water heating installations 

GCP Europe installers (www.gcpeurope.eu) 

GCP Europe is the voice of the efficient building engineering services at EU level - heating 
& cooling, ventilation, air condition and plumbing systems in buildings, including smart 

controls, metering and system integration. GCP Europe has 18 member associations in 
14 countries (see Table 38). 

Table 38. GCP Europe, Member organisations 2017 

B.S.H.L. Austria FIESC Luxembourg 
VZHL Austria UNETO-VNI Netherlands 
CEMEEK Cyprus Rørentreprenørene Norge  Norway 
TEKNIQ Denmark CONAIF Spain 
ARBEJDSGIVERNE Denmark INSTALLATÖRSFÖRETAGEN Sweden 
LVI-TU Finland Plåt & Ventföretagen  Sweden 
BTGA Germany suissetec Switzerland 
ZVSHK Germany BESA United Kingdom 
M.E. & B.S.C.A. Ireland   NCMCA United States 

 

AFECOR (www.afecor.org) 

Association for gas/oil combustion controls industry, including those for gas-fired water 
heaters. 

Table 39. European gas and oil control manufacturers (Members of AFECOR) 

Maxon (Honeywell) BE Vilvoorde Bertelli&Partners IT Cerea (VR) 
Danfoss DK Nordborg Brahma  IT Legnano (VR) 
Dungs DE Urbach Gruppo Giordano IT Villa Bartolomea 
Elster Kromschröder DE Osnabrück SIT La precisa IT Padova 
Maxitrol DE Senden Honeywell B.V. NL Emmen 
Mertik Maxitrol DE Thale Amorim Cork Composites PT Mozelos 
Siemens DE Rastatt Siemens Schweiz AG CH Zug 
VHB* DE Köln   Pactrol Controls Ltd UK Ashton-in-Makerfield 
*= (German heating controls manufacturers ass.) 

 

Europump (www.europump.org) 

Association for the European pump industry, including heating circulators.  

EVIA (www.evia.eu)  

Association for ventilation industry, including manufacturers of combustion and cooling 
fans in space heating equipment.  

EBA European Biogas Association (european-biogas.eu) 

EBA is the leading European association in the field of biogas and biomethane production 
covering the anaerobic digestion and gasification industries. EBA has created a wide 

network of established national organisations, scientific institutes and companies. In 
2017, the association counted more than 90 members from all over Europe and has 

established co-operation with biogas associations from outside Europe. The involvement 
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of EBA may become relevant if and when dedicated biogas water heaters, i.e. working on 
a local 100% biogas grid, are discussed.  

EUBIA European Biomass Industry Association (www.eubia.org) 

EUBIA represents organisations and companies from throughout the European Union to 
promote biomass. The involvement of EUBIA members can become relevant for 

discussions on dedicated bio-oil (e.g. pyrolysis oil) water heaters if and when 
applicable.23 

 

 

  

                                           
23 See also: European Commission, DG ENER, Mandate to CEN for standards on pyrolysis oils produced from 

biomass feedstocks to be used in various energy applications or intermediate products for subsequent 
processing, M/525 EN, 27.6.2013. 
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ANNEX A: EUROSTAT STATISTICS 

� Complete Eurostat tables, extracted October 2017. 

 

� Figures in red font are not from Eurostat; Where a row contains at least one value, 
the missing values were extrapolated or interpolated by VHK. Where a row was 

completely empty, the missing numbers are calculated as a remainder, where 
possible, even if this gives sometimes negative numbers 
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Table 40. 27512530 – Electric instantaneous water heaters: Production. 

 

  

 

27512530 - Electric instantaneous water heaters.  
Production quantity (in '000 units) 

  27512530 - Electric instantaneous water heaters (in '000 units).  
Production value (in mln. euros) 

  2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 
 

  2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

EU28 3827 4714 4337 3923 3668 3193 2328 2229 2237 2344 2448 2379 2469 
 

EU28 422 423 554 458 412 342 350 336 378 397 368 358 400 
AT 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
AT 0 0 0 0 0 0 0 0 0 0 0 0 0 

BE                           
 

BE                           
BG 31 36 51 49 57 37 27 22 27 28 29 30 32 

 
BG 1 1 2 2 2 1 1 1 1 1 1 1 1 

CR 0 0 0 61 0 0 0 0 0 0 0 0 0 
 

CR 0 0 0 0 0 0 0 0 0 0 0 0 0 
CY 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
CY 0 0 0 0 0 0 0 0 0 0 0 0 0 

CZ                           
 

CZ                           
DK 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
DK 0 0 0 0 0 0 0 0 0 0 0 0 0 

EE 0 0 0 0 0 0 0 0 0 0 0 0 0 
 

EE 0 0 0 0 0 0 0 0 0 0 0 0 0 
FI 30 0 0 0 0 0 0 0 0 0 0 0 0 

 
FI 3 0 0 0 0 0 0 0 0 0 0 0 0 

FR 0 0 0 0 0                 
 

FR 0 0 0 0 0                 
DE 802 718 871 830 871 872 950 965 987 941 894 925 945 

 
DE 141 121 223 145 130 122 130 136 167 181 172 178 178 

GR 29 17 19 19 19 19 19 19 19 9 9 27 28 
 

GR 2 1 2 2 2 2 2 2 2 1 1 2 2 
HU 72 72 69 66 63 60 57 54 51 48 45 41 47 

 
HU 3.6 3.6 3.5 3.3 3.2 3.0 2.9 2.7 2.6 2.4 2.3 2.7 2 

EI 0 0 0 0 0 0 0 0 0 0 0 0 0 
 

EI 0 0 0 0 0 0 0 0 0 0 0 0 0 
IT     20 29 16 11 7 14 21 0 0 0 0 

 
IT 1 1 2 2 1 1 0 1 1 0 0 0 0 

LV 0 0 0 0 0 0 0 0 0 0 0 0 0 
 

LV 0 0 0 0 0 0 0 0 0         
LT 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
LT 0 0 0 0 0 0 0 0 0 0 0 0 0 

LU 0 0 0 0 0 0 0 0 0 0 0 0 0 
 

LU 0 0 0 0 0 0 0 0 0 0 0 0 0 
MT 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
MT 0 0 0 0 0 0 0 0 0 0 0 0 0 

NL                           
 

NL                           
PL 179 170 167 221 231 285 245 239 234 421 395 406 408 

 
PL 8 9 10 12 14 13 10 10 10 14 14 16 14 

PT 46 20 9 0 0 0 0 0 0 0 0 0 0 
 

PT 1 0 0 0 0 0 0 0 0 0 0 0 0 
RO             0.0         0   

 
RO             0         0   

SK 0 0 0 0 0 0 0 0 0 0 0 0 0 
 

SK 0 0 0 0 0 0 0 0 0 0 0 0 0 
SI                           

 
SI                           

ES 0 0 0 0 0 0 0 0 0 0 0 0 0 
 

ES 0 0 0 0 0 0 0 0 0 0 0 0 0 
SV                           

 
SV                           

UK 1 704 1 748 1 802 1 415 1 155 1 253 748 698 706 674 970 926 878 
 

UK 185 191 199 174 127 118 133 121 133 132 139 153 129 
IS 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
IS 0 0 0 0 0 0 0 0 0 0 0 0 0 

NO               0 0 0 0 0 0 
 

NO 0 0 0 0 0 0 0 0 0 0 0 0 0 
TK  901 901 1 124 1 348 1 380 1 413 863 0           

 
TK  37 37 38 38 39 39 26 0           
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Table 41. 27512530 – Electric instantaneous water heaters: Exports 

 

 

 

27512530 - Electric instantaneous water heaters.  
Export quantity (in '000 units) 

  27512530 - Electric instantaneous water heaters. 
Export value (in mln. euros) 

  2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

 

  2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

EU28 523 659 1410 351 538 553 308 1991 1924 896 1890 1626 1499 
 

EU28 32 31 37 27 34 30 30 103 120 68 112 112 82 
AT 2 11 8 4 3 3 1 7 7 1 2 2 3 

 
AT 0 1 0 0 1 0 0 3 0 0 1 0 0 

BE 8 10 32 12 13 10 7 325 340 98 255 295 255 
 

BE 1 1 2 1 1 1 1 35 37 10 25 36 27 
BG 0 0 0 0 9 5 5 4 3 3 5 5 15 

 
BG 0 0 0 0 0 0 0 0 0 0 0 0 0 

CR 1 1 0 0 0 0 5 1 0 1 6 8 12 
 

CR 0 0 0 0 0 0 0 0 0 1 2 2 2 
CY 0 1 0 0 0 0 0 0 0 0 0 0 1 

 
CY 0 0 0 0 0 0 0 0 0 0 0 0 0 

CZ 8 13 19 21 8 9 14 525 982 30 20 53 178 
 

CZ 1 1 1 1 1 1 1 8 6 1 1 2 3 
DK 23 14 23 10 1 1 1 3 6 1 2 5 8 

 
DK 1 1 1 0 0 0 1 2 2 1 0 1 1 

EE 0 1 0 0 0 0 0 1 1 0 0 0 0 
 

EE 0 0 0 0 0 0 0 0 0 0 0 0 0 
FI 7 2 4 4 3 1 2 3 13 10 7 1 1 

 
FI 0 0 0 0 0 0 0 0 1 0 0 0 0 

FR 40 38 63 86 79 56 77 76 170 76 60 100 124 
 

FR 7 7 11 9 13 5 4 7 18 6 6 6 6 
DE 209 215 252 383 281 216 249 310 3 460 5 953 6 474 6 388 2 496 

 
DE 17 18 22 28 29 28 29 30 48 61 58 64 54 

GR 2 15 1 4 7 9 16 6 11 12 11 9 8 
 

GR 0 0 0 0 0 0 0 0 0 0 0 0 0 
HU 8 8 14 14 14 12 9 6 5 17 545 256 184 

 
HU 1 1 1 1 1 0 0 0 0 0 2 3 3 

EI 4 54 116 152 118 109 95 73 15 16 14 31 43 
 

EI 0 3 6 8 6 6 5 4 1 1 1 2 3 
IT 91 81 59 49 39 41 20 1 785 2 320 752 1 919 1 743 975 

 
IT 4 5 6 3 3 2 1 104 123 40 95 91 49 

LV 0 0 0 0 8 3 2 9 8 11 9 10 10 
 

LV 0 0 0 0 0 0 0 0 0 1 0 1 1 
LT 1 1 0 0 1 1 0 15 2 5 2 1 3 

 
LT 0 0 0 0 0 0 0 1 0 0 0 0 0 

LU 0 1 0 0 0 0 0 1 1 0 1 1 2 
 

LU 0 0 0 0 0 0 0 0 0 0 0 0 0 
MT 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
MT 0 0 0 0 0 0 0 0 0 0 0 0 0 

NL 4 4 4 6 3 10 6 40 11 33 8 22 47 
 

NL 0 0 0 1 0 0 1 2 1 1 1 1 2 
PL 55 221 220 118 103 584 740 340 88 69 90 471 722 

 
PL 3 7 7 5 7 8 9 6 3 3 3 8 13 

PT 0 0 1 0 3 1 4 2 2 2 15 20 22 
 

PT 0 0 0 0 0 0 0 0 0 0 1 1 1 
RO 3 4 2 2 2 1 1 1 1 11 1 2 1 

 
RO 0 0 1 1 0 0 0 0 0 0 0 0 0 

SK 3 0 859 0 1 0 1 22 30 33 45 16 38 
 

SK 0 0 1 0 1 0 0 1 1 1 1 0 4 
SI 7 6 20 20 7 5 7 10 9 13 11 6 9 

 
SI 0 1 2 2 1 0 1 1 1 1 1 1 1 

ES 49 42 44 49 21 21 35 165 171 168 15 18 17 
 

ES 3 3 3 4 1 2 1 12 12 12 1 1 1 
SV 13 150 49 12 10 14 11 42 19 9 9 14 13 

 
SV 3 3 3 2 2 2 2 3 2 2 1 2 3 

UK 589 457 372 393 549 606 471 1 092 346 330 427 367 792 
 

UK 35 31 30 30 28 21 22 29 21 19 23 26 27 
IS                           

 
IS                           

NO                           
 

NO                           
TK                            

 
TK                            
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Table 42. 27512530 – Electric instantaneous water heaters: Imports 

 

 

27512530 - Electric instantaneous water heaters.  
Import quantity (in '000 units) 

  27512530 - Electric instantaneous water heaters.  
Import value (in mln. euros) 

  2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

 

  2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

EU28 1135 1334 1502 1777 1767 1162 807 3029 4343 5308 3589 6406 8275 
 

EU28 21 25 32 31 28 26 23 44 53 56 63 75 89 
AT 19 21 31 102 77 39 33 19 73 43 34 74 91 

 
AT 2 2 4 6 6 4 3 5 3 2 2 3 3 

BE 74 126 51 76 64 53 57 169 110 67 116 125 117 
 

BE 7 6 5 7 13 11 10 11 8 6 6 9 11 
BG 6 15 14 13 13 9 5 38 36 34 51 55 106 

 
BG 0 1 0 1 1 0 0 1 1 1 1 2 2 

CR 10 8 12 8 4 7 4 35 34 14 38 47 42 
 

CR 1 0 0 0 0 1 0 2 2 1 2 2 2 
CY 47 35 19 19 19 12 10 15 19 7 11 21 21 

 
CY 1 1 1 1 1 1 0 0 0 0 1 1 1 

CZ 38 33 24 30 38 30 56 274 87 49 60 62 154 
 

CZ 1 1 1 1 1 2 3 5 4 3 3 3 4 
DK 7 6 6 6 2 4 12 27 14 13 12 14 15 

 
DK 1 1 1 1 0 2 2 3 2 2 1 1 1 

EE 0 1 8 13 11 2 5 14 10 10 4 6 11 
 

EE 0 0 1 1 0 0 0 1 0 0 0 0 0 
FI 4 8 9 6 2 7 8 23 26 49 25 24 14 

 
FI 0 0 0 1 0 0 1 1 1 2 1 0 0 

FR 209 56 88 166 155 254 123 437 480 139 261 252 236 
 

FR 5 6 10 9 11 22 9 49 46 15 20 23 19 
DE 48 72 117 161 186 177 167 472 383 374 421 798 992 

 
DE 5 7 10 9 10 8 7 13 14 12 13 16 22 

GR 135 168 67 125 100 99 87 52 54 67 87 73 140 
 

GR 1 1 1 1 1 1 1 1 1 1 1 1 1 
HU 18 27 27 20 13 8 5 33 2 089 1 155 1 075 1 109 1 615 

 
HU 1 2 1 1 0 0 0 2 8 4 11 15 18 

EI 257 241 244 315 265 170 181 219 273 231 238 277 284 
 

EI 21 24 24 27 20 14 16 15 13 13 12 13 14 
IT 9 25 37 54 23 21 42 137 120 132 156 454 1 088 

 
IT 0 1 2 2 2 1 2 6 8 10 12 12 15 

LV 6 5 14 18 8 5 6 11 9 9 16 13 10 
 

LV 0 0 0 0 0 0 0 1 1 1 1 1 1 
LT 16 14 18 22 15 9 12 19 25 18 23 33 32 

 
LT 1 1 1 1 1 0 0 1 1 1 2 2 1 

LU 7 8 7 9 10 8 9 9 8 6 11 5 49 
 

LU 0 0 0 0 0 0 0 0 0 1 1 1 1 
MT 10 5 8 5 2 3 3 17 19 11 10 14 8 

 
MT 0 0 0 0 0 0 0 1 1 1 1 1 0 

NL 1 8 22 415 17 19 7 35 22 47 25 18 30 
 

NL 0 0 0 1 1 0 1 1 1 1 1 1 2 
PL 261 248 321 579 696 423 269 830 411 531 581 901 918 

 
PL 4 4 5 5 5 4 4 7 5 5 6 11 11 

PT 20 33 26 43 58 74 50 148 112 112 104 104 113 
 

PT 0 0 1 1 1 1 3 5 4 4 4 3 4 
RO 66 79 51 50 48 56 61 133 188 150 82 68 85 

 
RO 2 3 5 4 2 2 3 4 6 3 2 2 2 

SK 3 3 3 2 1 3 2 22 15 181 293 263 396 
 

SK 0 0 0 0 0 0 1 1 3 2 2 3 4 
SI 17 9 73 41 10 57 14 13 9 14 87 117 161 

 
SI 1 1 1 1 1 3 1 1 1 1 1 1 1 

ES 63 57 41 39 33 119 106 289 233 1 680 218 2 928 3 143 
 

ES 4 4 3 3 3 6 6 15 14 8 11 14 14 
SV 23 22 40 22 51 6 4 49 5 8 10 17 14 

 
SV 3 3 5 3 1 1 0 1 1 1 2 2 2 

UK 881 968 1 099 1 173 957 551 364 1 662 1 524 1 861 1 650 1 546 1 648 
 

UK 17 17 18 18 18 11 9 22 26 30 31 36 37 
IS                           

 
IS                           

NO                           
 

NO                           
TK                            

 
TK                            
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Table 43. 27512530 – Electric instantaneous water heaters: Apparent consumption 

 

 

27512530 - Electric instantaneous water heaters.  
Apparent consumption (in '000 units) 

  27512530 - Electric instantaneous water heaters. 
Apparent consumption (in mln. euros) 

  2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016     2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

EU28 4439 5390 4429 5349 4897 3802 2827 3267 4656 6756 4147 7159 9245 
 

EU28 412 417 550 462 406 338 343 277 312 386 319 321 407 
AT 17 10 23 98 74 36 32 13 65 43 32 72 88 

 
AT 2 2 3 6 5 3 3 1 2 2 1 3 3 

BE 66 117 19 64 51 43 50 -155 -229 -31 -139 -170 -139 
 

BE 6 5 3 6 12 10 9 -24 -29 -4 -19 -27 -16 
BG 37 52 64 62 61 40 28 55 59 59 75 80 124 

 
BG 1 2 2 2 3 1 1 1 2 1 2 2 3 

CR 9 7 12 69 4 6 -1 33 34 13 32 39 30 
 

CR 1 0 0 1 0 1 0 2 2 0 0 1 -1 
CY 47 34 19 19 19 12 10 15 19 7 11 21 20 

 
CY 1 1 1 1 1 1 0 0 0 0 1 1 1 

CZ 30 21 6 9 30 21 42 -252 -895 19 41 9 -24 
 

CZ 1 0 0 0 0 1 2 -3 -2 1 2 1 1 
DK -17 -9 -17 -4 1 3 11 24 8 12 11 9 7 

 
DK 0 0 0 0 0 1 1 1 1 1 1 1 0 

EE 0 1 7 13 11 2 5 13 10 10 4 6 11 
 

EE 0 0 1 1 0 0 0 1 0 0 0 0 0 
FI 26 6 5 2 -1 6 6 20 14 39 19 24 13 

 
FI 4 0 0 0 0 0 0 0 1 2 1 0 0 

FR 169 18 25 80 76 198 45 360 310 63 201 152 113 
 

FR -2 -1 -1 0 -2 17 5 42 28 9 15 17 13 
DE 642 575 736 607 776 833 868 1127 -2090 -4638 -5158 -4664 -560 

 
DE 128 110 211 127 111 102 108 118 134 132 127 130 146 

GR 162 171 85 140 112 110 90 65 62 64 85 91 159 
 

GR 3 2 2 3 2 2 2 2 2 1 2 2 3 
HU 83 91 82 72 62 56 53 82 2135 1187 574 894 1477 

 
HU 4 4 3 3 3 3 3 4 11 6 12 15 16 

EI 252 187 128 163 148 61 86 146 258 215 225 246 241 
 

EI 21 21 18 19 13 9 11 12 11 12 11 10 11 
IT -82 -56 -2 34 0 -9 30 -1635 -2179 -620 -1763 -1290 114 

 
IT -2 -3 -2 1 0 0 1 -97 -115 -30 -83 -80 -34 

LV 6 5 14 18 0 2 5 2 1 -3 7 4 1 
 

LV 0 0 0 0 0 0 0 0 0 0 0 0 0 
LT 15 14 18 22 14 8 12 5 23 13 21 32 29 

 
LT 1 1 1 1 1 0 0 0 1 1 1 1 1 

LU 7 8 7 9 10 8 9 8 7 6 10 4 47 
 

LU 0 0 0 0 0 0 0 0 0 1 1 0 1 
MT 10 5 8 5 2 3 3 17 19 11 9 14 8 

 
MT 0 0 0 0 0 0 0 1 1 1 0 0 0 

NL -2 4 18 409 14 9 1 -5 11 14 17 -3 -17 
 

NL 0 0 0 1 0 0 0 -1 0 -1 0 0 0 
PL 385 197 268 682 824 123 -227 729 558 882 887 836 604 

 
PL 9 6 8 12 12 9 5 12 12 16 17 19 13 

PT 66 53 34 43 55 73 46 146 110 110 89 83 91 
 

PT 1 1 1 1 1 1 3 5 4 4 3 3 3 
RO 63 75 49 48 46 55 59 132 187 139 80 66 84 

 
RO 2 2 4 3 2 2 3 3 6 3 2 2 2 

SK 1 3 -857 2 0 3 1 1 -14 148 248 247 358 
 

SK 0 0 0 0 -1 0 1 1 2 1 1 3 1 
SI 10 3 52 21 2 51 7 3 0 1 76 111 152 

 
SI 0 0 -1 -1 0 3 0 0 0 0 0 1 1 

ES 14 15 -3 -10 12 98 71 124 62 1512 203 2909 3126 
 

ES 0 1 -1 0 2 4 5 4 2 -4 10 13 12 
SV 10 -128 -9 10 42 -7 -7 7 -15 -1 1 3 2 

 
SV 0 1 2 1 -1 -2 -1 -1 -1 0 0 0 -1 

UK 1996 2259 2529 2195 1564 1198 640 1268 1884 2206 2194 2105 1734   UK 167 177 187 163 117 109 120 114 138 143 147 163 138 
IS 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
IS 0 0 0 0 0 0 0 0 0 0 0 0 0 

NO 0 0 0 0 0 0 0 0 0 0 0 0 0 
 

NO 0 0 0 0 0 0 0 0 0 0 0 0 0 
TK  901 901 1124 1348 1380 1413 863 0 0 0 0 0 0 

 
TK  37 37 38 38 39 39 26 0 0 0 0 0 0 
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Table 44. 27512550 - Electric water heaters (including storage water heaters) (excluding instantaneous). Production 
 

 

 

 

27512550 - Electric water heaters (including storage water heaters) (excluding 
instantaneous). Production quantity (in '000 units) 

  27512550 - Electric water heaters (including storage water heaters) (excluding 
instantaneous). Production value (in mln. euro) 

  2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

 

  2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

EU28 7571 7718 11808 13906 10579 9042 8442 9611 6834 8430 8775 10835 11680 
 

EU28 682 746 1084 1260 1092 973 968 1044 964 1051 1093 1234 1275 
AT                           

 
AT                           

BE                           
 

BE                           
BG 219 383 467 442 428 327 298 354 398 418 545 813 892 

 
BG 13 22 28 32 30 22 20 24 28 28 36 57 62 

CR 93 117 158 147 174 123 106 112 108 79 59 69 63 
 

CR 6 5 7 7 11 6 8 7 6 5 4 4 4 
CY 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
CY 0 0 0 0 0 0 0 0 0 0 0 0 0 

CZ                           
 

CZ                           
DK                           

 
DK                           

EE 0 0 0 0 0 0 0 1 1 1 1 1 1 
 

EE 0 0 0 0 0 0 0 0 0 0 0 0 0 
FI 5 4 4 5 4 4 4 4 4 4 14 24 23 

 
FI 6 4 7 7 6 6 6 7 7 6 13 13 13 

FR 1028 1709 2240 1696 1969 1420 1373 1549 1498 1447 1723 1493 1347 
 

FR 135 165 209 189 222 211 209 225 217 208 245 217 193 
DE 2694 2066 2582 2421 2097 1896 1316 1316 1316 1316 1316 1316 1316 

 
DE 110 101 189 203 205 187 164 174 184 194 204 214 222 

GR 246 226 229 236 226 169 36 28 37 90 80 90 89 
 

GR 19 18 17 19 18 13 4 2 3 7 6 6 6 
HU 123 123 130 137 144 134 124 114 104 100 97 95 100 

 
HU 10 10 12 13 15 14 13 12 11 11 11 11 12 

EI 0 0 0 0 0 0 0 0 0 0 0 0 0 
 

EI 0 0 0 0 0 0 0 0 0 0 0 0 0 
IT 817 864 3384 6167 2936 2597 2775 2688 1869 2797 3197 4870 5468 

 
IT 46 51 181 336 158 137 145 142 84 165 190 290 322 

LV 0 0 0 0 0 0 0 0 0 0 0 0 0 
 

LV 0 0 0 0 0 0 0 0 0 0 0 0 0 
LT 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
LT 0 0 0 0 0 0 0 0 0 0 0 0 0 

LU 0 0 0 0 0 0 0 0 0 0 0 0 0 
 

LU 0 0 0 0 0 0 0 0 0 0 0 0 0 
MT 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
MT 0 0 0 0 0 0 0 0 0 0 0 0 0 

NL 186 238 291 262 378 290 315 206 98 80 44 79 105 
 

NL 34 42 51 49 45 49 62 62 63 69 77 82 85 
PL 242 456 380 380 329 365 406 688 592 618 725 758 1044 

 
PL 17 24 26 25 21 19 21 25 25 26 30 29 32 

PT 10 13 12 10 9 9 12 11 15 20 30 40 40 
 

PT 3 4 4 4 3 3 6 5 6 8 11 14 14 
RO 6 6 6 6 6 6 6 6 6 6 6 5 5 

 
RO 0 0 0 0 0 0 0 0 0 0 0 0 0 

SK 202 202 202 202 112 79 73 67 62 41 41 41 41 
 

SK 8 9 13 17 13 9 9 9 7 7 7 7 7 
SI                           

 
SI                           

ES 173 165 131 134 125 396 392 334 348 361 44 46 51 
 

ES 32 32 30 28 23 41 35 33 27 22 4 4 4 
SV                           

 
SV                           

UK 656 581 521 471 531 441 462 569 524 546 478 453 533 
 

UK 127 142 165 183 159 113 125 142 137 126 107 117 119 
IS 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
IS 0 0 0 0 0 0 0 0 0 0 0 0 0 

NO 161 161 161 161 161 161 161 144 158 152 136 144 155 
 

NO 51 51 51 51 51 51 51 49 56 57 48 45 48 
TK  492 492 472 452 430 393 452 0 0 0 0 0 0 

 
TK  0 9 8 7 6 5 9 0 0 0 0 0 0 

AT/BE/
CZ/DK/ 
SI/ SV 871 565 1071 1190 1111 788 743 1564 855 577 376 643 562 

 

AT/BE/
CZ/DK/ 
SI/ SV -115 -116 -145 -148 -163 -142 -141 -175 -159 -168 -147 -166 -179 
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Table 45. 27512550 - Electric water heaters (including storage water heaters) (excluding instantaneous). Exports 

 

 

27512550 - Electric water heaters (including storage water heaters) (excluding 
instantaneous). Export quantity (in '000 units) 

  27512550 - Electric water heaters (including storage water heaters) (excluding 
instantaneous). Export value (in mln. euros) 

  2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

 

  2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

EU28 5466 4434 4719 4363 4920 4238 4809 4816 4797 6177 5052 4276 4227 
 

EU28 183 171 188 164 185 155 186 139 143 195 157 156 171 
AT 472 288 181 168 139 164 152 213 165 155 219 317 266 

 
AT 17 11 5 5 9 15 14 15 13 11 10 12 8 

BE 783 968 642 1169 996 823 888 521 422 814 718 626 775 
 

BE 37 40 38 45 56 53 51 24 16 50 43 45 61 
BG 31 79 164 171 178 152 163 192 228 247 362 538 550 

 
BG 3 6 10 12 15 11 12 12 14 15 23 32 34 

CR 68 96 120 135 150 96 82 78 73 54 52 46 49 
 

CR 3 4 5 6 6 4 4 4 4 3 2 2 2 
CY 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
CY 0 0 0 0 0 0 0 0 0 0 0 0 0 

CZ 56 113 160 1242 1257 939 1174 806 1266 1463 2318 2237 1897 
 

CZ 4 4 5 17 18 13 18 24 34 32 40 42 33 
DK 164 173 233 233 195 145 92 179 230 178 202 177 133 

 
DK 8 8 8 6 5 5 5 6 8 8 7 6 5 

EE 8 11 5 4 3 4 6 4 2 3 7 7 6 
 

EE 0 0 0 0 0 0 0 0 0 0 0 0 0 
FI 13 16 9 10 7 6 8 4 5 5 5 5 8 

 
FI 3 3 3 3 3 2 2 1 1 1 2 1 2 

FR 323 417 474 376 369 168 151 192 170 220 184 267 244 
 

FR 29 39 39 37 32 20 19 22 25 38 34 40 37 
DE 3040 3334 4128 4048 4235 3904 4003 7903 7230 7536 7063 7354 8087 

 
DE 67 68 78 78 81 73 77 98 91 87 85 95 96 

GR 22 56 152 58 42 58 48 45 51 23 18 18 24 
 

GR 1 1 1 4 3 7 4 1 1 1 1 1 1 
HU 311 390 327 373 418 309 333 284 477 478 540 555 531 

 
HU 14 20 20 22 24 16 16 16 15 12 13 15 14 

EI 6 7 4 8 6 10 17 367 9 36 45 26 37 
 

EI 0 0 0 0 1 0 0 0 0 2 2 1 0 
IT 3339 2845 2525 2626 2143 2039 2197 823 935 3246 2547 2169 3876 

 
IT 169 150 152 152 136 120 133 39 41 124 77 74 117 

LV 13 5 7 9 9 22 13 18 13 16 13 7 10 
 

LV 0 0 0 0 0 1 0 1 0 0 0 0 1 
LT 6 25 38 48 77 67 72 84 102 102 102 151 100 

 
LT 0 1 1 1 1 1 1 1 2 3 2 3 3 

LU 2 1 0 0 2 1 1 1 1 1 1 1 1 
 

LU 0 0 0 0 0 0 0 0 0 0 0 0 0 
MT 0 0 0 0 0 0 4 9 4 0 0 0 0 

 
MT 0 0 0 0 0 0 0 0 0 0 0 0 0 

NL 1323 856 1288 930 1186 1961 2074 1777 1980 1732 1822 2051 2016 
 

NL 19 17 22 18 24 28 36 40 42 35 34 39 43 
PL 3348 1224 1165 1625 1924 1154 1279 2657 2111 2449 2179 2128 1843 

 
PL 25 17 17 25 27 17 22 35 30 27 26 26 24 

PT 37 22 14 10 9 39 37 47 35 38 79 60 133 
 

PT 1 1 1 1 0 1 2 4 5 8 9 12 15 
RO 0 0 4 5 7 5 5 5 5 7 27 19 10 

 
RO 0 0 0 0 0 0 0 0 0 0 1 0 1 

SK 122 126 162 137 187 113 175 127 122 278 451 379 295 
 

SK 8 8 10 11 11 10 9 11 10 7 8 8 8 
SI 470 580 759 785 810 606 596 2433 47 64 110 103 107 

 
SI 20 29 36 38 41 29 30 9 1 1 2 2 2 

ES 190 156 212 215 252 261 268 124 119 106 140 221 276 
 

ES 11 10 14 17 18 18 16 7 9 7 10 13 13 
SV 138 139 164 232 280 214 191 224 274 371 456 281 265 

 
SV 6 8 7 8 9 9 10 15 17 19 19 20 22 

UK 572 188 906 2451 3162 2404 2047 1895 863 355 417 478 540 
 

UK 6 8 11 12 11 8 9 19 20 24 25 30 26 
IS 

              
IS 

            
  

NO                           
 

NO                           
TK                            

 
TK                            
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Table 46. 27512550 - Electric water heaters (including storage water heaters) (excluding instantaneous). Imports 

 

 

27512550 - Electric water heaters (including storage water heaters) (excluding 
instantaneous). Import quantity (in '000 units) 

  27512550 - Electric water heaters (including storage water heaters) (excluding 
instantaneous). Import value (in mln. euros) 

  2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

 

  2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

EU28 14016 17681 17113 19159 20449 18828 19955 23086 23117 28023 31758 32017 32496 
 

EU28 98 138 158 177 213 206 225 244 261 291 316 364 375 
AT 907 711 502 603 557 570 644 601 682 608 771 890 826 

 
AT 23 21 14 19 25 28 28 28 32 31 16 17 18 

BE 847 984 868 1254 1306 1110 1185 1063 1012 1220 1119 1556 1952 
 

BE 17 17 22 22 29 27 28 30 32 42 37 43 44 
BG 31 35 37 40 43 68 59 108 81 109 132 139 138 

 
BG 2 1 1 2 2 2 2 3 2 3 3 3 3 

CR 159 163 184 198 212 147 165 115 136 164 215 232 255 
 

CR 7 7 8 8 9 6 6 4 5 6 5 6 7 
CY 32 19 9 9 10 12 26 62 49 44 70 75 80 

 
CY 1 1 0 0 0 0 1 1 1 1 1 1 1 

CZ 488 544 740 1034 1287 976 1298 1277 2312 3023 4428 2196 2560 
 

CZ 12 12 15 18 21 19 23 24 29 36 41 45 48 
DK 638 595 726 788 735 507 651 498 587 453 498 410 323 

 
DK 8 8 9 8 8 6 8 7 8 7 7 7 6 

EE 98 82 110 110 81 83 73 78 93 87 99 93 90 
 

EE 2 4 4 4 3 3 3 3 3 3 3 3 3 
FI 156 109 109 115 115 105 123 128 94 165 206 141 140 

 
FI 8 14 8 8 7 7 6 8 7 8 8 8 8 

FR 818 996 1319 1180 1346 1866 2351 1796 1168 1437 1412 1592 1546 
 

FR 32 34 39 42 61 88 73 36 34 62 59 68 89 
DE 8745 9748 9578 11868 10400 9668 10771 15666 14478 15851 15312 16482 15606 

 
DE 81 106 98 115 104 106 114 134 134 132 133 155 151 

GR 341 424 282 426 461 363 358 301 451 772 946 1067 956 
 

GR 6 6 6 8 8 8 7 5 3 5 9 9 10 
HU 192 400 380 411 442 336 252 494 650 787 786 880 801 

 
HU 5 12 9 10 11 7 5 7 8 10 9 11 12 

EI 70 327 150 140 229 291 401 333 75 128 197 322 343 
 

EI 2 3 4 5 5 4 4 2 2 2 4 5 6 
IT 140 318 393 462 360 511 497 1262 1302 1537 1818 2040 1728 

 
IT 7 13 15 13 12 9 10 20 13 22 22 28 29 

LV 77 107 138 182 149 95 136 106 100 126 120 156 147 
 

LV 3 3 4 5 4 3 3 3 3 3 3 4 4 
LT 146 255 348 369 360 272 383 381 329 389 403 433 363 

 
LT 4 5 7 9 8 5 6 6 6 6 7 8 8 

LU 15 18 18 20 23 24 23 20 25 21 25 22 24 
 

LU 1 1 1 1 1 1 1 1 1 2 1 2 1 
MT 26 33 35 35 37 28 40 17 21 33 48 61 49 

 
MT 1 2 2 2 3 2 2 1 1 2 2 2 2 

NL 2915 2092 5030 3815 4806 4572 4245 3326 3045 3147 3583 3838 4011 
 

NL 28 25 35 31 37 37 42 37 37 39 40 53 56 
PL 1955 2406 2713 2673 2208 1741 2389 2863 2870 4054 3497 4093 4109 

 
PL 18 18 21 25 25 21 25 26 26 30 32 35 33 

PT 51 73 166 134 160 158 168 179 246 290 325 341 375 
 

PT 2 3 4 5 5 5 5 5 5 6 5 8 9 
RO 86 140 136 307 478 377 406 663 684 634 761 766 896 

 
RO 4 7 10 13 17 12 12 13 13 12 14 17 18 

SK 167 160 168 187 314 228 383 338 592 651 1044 636 582 
 

SK 4 3 3 4 5 6 6 7 9 10 12 10 9 
SI 54 77 212 191 170 183 288 171 137 162 198 233 201 

 
SI 2 4 6 5 4 3 8 7 6 6 6 7 7 

ES 646 727 953 950 1057 822 968 862 808 966 1364 1370 1508 
 

ES 27 36 49 51 47 40 42 32 34 39 48 49 51 
SV 585 552 504 794 685 626 518 592 562 559 622 630 458 

 
SV 13 13 12 16 15 12 11 16 15 15 13 12 12 

UK 2098 3558 2816 2879 4053 3513 2351 1892 1856 3330 4731 4986 5754 
 

UK 26 32 45 55 62 47 36 39 41 52 65 76 86 
IS 

              
IS 

            
  

NO 
              

NO 
            

  
TK 

              
TK 
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Table 47. 27512550 - Electric water heaters (including storage water heaters) (excluding instantaneous). Apparent consumption 

 

27512550 - Electric water heaters (including storage water heaters)(excluding instantaneous). 
Apparent consumption (in '000 units) 

 27512550 - Electric water heaters (including storage water heaters)(excluding 
instantaneous). Apparent consumption (in 'mln euros) 

 

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

  

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

EU28 16121 20965 24202 28702 26107 23633 23588 27881 25154 30276 35480 38576 39949 
 

EU28 597 713 1053 1273 1120 1025 1006 1149 1082 1147 1252 1442 1479 
AT 435 423 321 434 418 405 492 388 517 453 552 573 560 

 
AT 6 10 9 14 16 14 14 13 19 20 6 5 9 

BE 64 15 226 85 311 287 296 541 590 406 401 930 1176 
 

BE -20 -23 -16 -22 -27 -26 -23 7 16 -9 -6 -2 -18 
BG 219 340 340 311 293 243 194 270 251 281 315 414 480 

 
BG 12 17 19 21 17 13 11 15 17 16 17 28 31 

CR 184 183 222 210 236 175 189 149 170 190 221 256 268 
 

CR 11 8 10 9 13 8 11 7 8 8 6 8 9 
CY 32 19 8 9 10 12 26 62 49 43 70 75 80 

 
CY 1 1 0 0 0 0 1 1 1 1 1 1 1 

CZ 433 431 580 -208 30 37 124 472 1045 1560 2110 -41 663 
 

CZ 8 9 9 2 4 6 5 0 -4 4 1 3 15 
DK 474 422 492 556 541 362 559 320 357 275 296 233 190 

 
DK -1 0 1 2 3 1 3 1 0 -1 0 0 1 

EE 91 71 105 107 78 79 66 75 91 84 93 87 84 
 

EE 2 3 4 4 3 3 2 3 3 3 3 3 3 
FI 148 96 104 109 112 103 120 127 93 164 215 160 155 

 
FI 11 15 13 12 10 11 11 13 13 13 20 20 19 

FR 1523 2288 3085 2500 2946 3118 3573 3153 2496 2663 2952 2818 2649 
 

FR 138 160 209 195 250 279 263 239 225 232 271 245 245 
DE 8400 8480 8032 10241 8262 7660 8084 9079 8564 9631 9565 10444 8836 

 
DE 124 138 209 240 228 221 200 210 226 239 252 274 276 

GR 564 594 360 604 645 474 347 283 437 840 1008 1139 1021 
 

GR 24 23 22 22 23 15 7 6 4 11 14 14 15 
HU 3 134 183 176 167 161 43 324 277 410 343 421 370 

 
HU 1 2 1 1 3 5 2 3 4 9 6 8 9 

EI 65 320 146 132 222 281 384 -34 66 92 152 297 306 
 

EI 1 3 4 5 4 4 4 2 2 1 2 4 6 
IT -2382 -1663 1252 4003 1153 1069 1075 3127 2237 1088 2467 4742 3320 

 
IT -115 -86 44 198 35 27 23 123 56 64 135 244 235 

LV 64 103 131 173 140 73 123 87 87 110 107 148 137 
 

LV 2 3 3 5 4 2 3 2 2 3 3 3 4 
LT 139 229 310 321 283 205 311 297 228 287 301 283 262 

 
LT 3 4 6 8 7 4 5 5 3 4 6 6 5 

LU 13 17 18 20 21 23 21 19 24 21 24 22 23 
 

LU 1 1 1 1 1 1 1 1 1 1 1 1 1 
MT 26 33 35 35 37 28 35 9 17 33 48 61 49 

 
MT 1 1 2 2 3 2 2 1 1 2 2 2 2 

NL 1779 1474 4033 3147 3998 2901 2486 1755 1162 1495 1805 1866 2100 
 

NL 43 51 65 63 57 58 67 59 59 74 84 96 99 
PL -1152 1638 1928 1428 613 952 1516 894 1351 2223 2043 2723 3310 

 
PL 9 25 30 25 19 23 23 16 22 28 35 39 40 

PT 24 64 164 134 160 128 144 144 227 272 275 321 282 
 

PT 5 7 8 8 8 7 8 5 6 6 8 10 8 
RO 92 146 138 308 478 377 407 664 685 633 740 753 892 

 
RO 5 7 11 14 17 12 12 12 13 12 14 17 18 

SK 247 237 209 253 239 194 281 278 531 413 633 298 328 
 

SK 4 4 6 10 7 5 6 5 7 9 11 8 8 
SI -417 -503 -547 -594 -640 -423 -308 -2262 90 98 88 130 94 

 
SI -17 -25 -30 -33 -37 -25 -22 -2 4 4 4 5 5 

ES 629 735 871 868 930 958 1091 1072 1036 1221 1267 1195 1283 
 

ES 48 59 65 62 51 63 61 58 52 54 42 41 42 
SV 447 414 340 561 405 412 326 368 288 188 166 349 194 

 
SV 7 5 5 7 7 3 1 0 -2 -5 -5 -8 -10 

UK 2182 3951 2431 900 1422 1550 766 566 1517 3521 4793 4961 5748 
 

UK 148 166 200 226 210 153 153 162 158 154 147 163 179 
IS 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
IS 0 0 0 0 0 0 0 0 0 0 0 0 0 

NO 161 161 161 161 161 161 161 144 158 152 136 144 155 
 

NO 51 51 51 51 51 51 51 49 56 57 48 45 48 
TK 492 492 472 452 430 393 452 0 0 0 0 0 0 

 
TK 0 9 8 7 6 5 9 0 0 0 0 0 0 

AT/BE/CZ/
DK/SI/SV -53 857 3459 500 -375 -213 670 -2528 37 -499 -1679 -1636 -3966 

 

AT/BE
/CZ/D
K/SI/
SV -53 857 3459 500 -375 -213 670 -2528 37 -499 -1679 -1636 -3966 
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Table 48. 27521400 - Non-electric instantaneous or storage water heaters. Production 
 
 

 

27521400 - Non-electric instantaneous or storage water heaters.  
Production quantity (in '000 units) 

  27521400 - Non-electric instantaneous or storage water heaters.  
Production value (in mln. euros) 

 

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016  

 

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

EU28 4479 4798 5069 5228 6100 5426 6000 5449 4733 4114 3675 3604 3480  EU28 1326 1381 1517 1494 1600 1500 1500 1200 1000 1193 1000 1000 1161 
AT 30 95 183 220 270 324 280 425 419 350 236 218 204  AT 26 47 89 100 110 123 112 105 102 83 58 49 43 
BE                            BE                           
BG 6 6 6 6 7 6 5 4 2 3 3 3 2  BG 0 0 0 0 0 0 0 0 0 0 1 2 0 
CR 0 0 0 0 0 0 0 0 0 0 0 0 0  CR 0 0 0 0 0 0 0 0 0 0 0 0 0 
CY 0 0 0 0 0 0 0 0 0 0 0 0 0  CY 0 0 0 0 0 0 0 0 0 0 0 0 0 
CZ 27 27 27 27 27 27 27 27 58 50 50 50 50  CZ 3 3 3 3 3 3 3 3 12 11 11 11 11 
DK 53 84 106 105 118 88 88 96 119 119 116 143 158  DK 28 32 39 49 57 43 44 51 67 67 76 97 118 
EE 0 0 0 0 0 0 0 0 0 0 0 0 0  EE 0 0 0 0 0 0 0 0 0 0 0 0 0 
FI 18 10 10 10 10 9 9 38 37 39 14 19 19  FI 2 1 1 1 2 2 2 17 18 17 22 22 28 
FR 631 540 458 403 568 495 439 382 307 211 211 226 251  FR 171 159 162 142 210 179 166 155 126 115 117 114 119 
DE 969 1043 1462 1530 2060 2044 2100 2211 1666 1370 1150 950 832  DE 665 680 765 711 743 700 650 600 560 521 480 430 400 
GR 102 107 81 106 154 154 257 272 207 203 208 202 212  GR 36 39 38 48 53 41 44 44 37 41 45 47 48 
HU 41 39 35 25 28 19 21 20 19 17 17 21 30  HU 5 7 6 5 7 4 4 4 4 4 4 4 6 
EI 0 0 0 0 0 0 0 0 0 0 0 0 0  EI 0 0 0 0 0 0 0 0 0 0 0 0 0 
IT 169 291 264 320 138 100 148 129 159 156 145 266 192  IT 41 47 60 84 50 35 39 35 49 39 36 61 45 
LV 0 0 0 0 0 0 0 0 0 0 0 0 0  LV 0 0 0 0 0 0 0 0 0 0 0 0 0 
LT 0 0 0 0 0 0 0 0 0 0 0 0 0  LT 0 0 0 0 0 0 0 0 0 0 0 0 0 
LU 0 0 0 0 0 0 0 0 0 0 0 0 0  LU   0 0 0 0 0 0 0 0 0 0 0 0 
MT 0 0 0 0 0 0 0 0 0 0 0 0 0  MT 0 0 0 0 0 0 0 0 0 0 0 0 0 
NL 188 188 188 188 188 100 15 30 41 53 53 53 53  NL 36 36 36 36 44 42 40 37 34 40 38 44 41 
PL 123 132 149 182 258 269 265 279 258 241 210 184 219  PL 13 14 19 28 50 61 63 65 43 40 39 31 32 
PT 1112 1124 1031 1204 898 697 753 716 708 645 694 728 728  PT 158 165 136 152 122 105 102 96 102 90 97 104 104 
RO 0 0 0 0 0 0 0 0 0 0 0 0 0  RO 0 0 0 0 0 0 0 0 0 0 0 0 0 
SK 39 28 30 33 46 36 28 24 20 16 12 8 9  SK 4 4 4 5 8 6 4 4 4 4 4 4 4 
SI 0 0 0 0 0 0 0 0 0 0 0 0 0  SI                         0 
ES 804 940 838 753 778 645 658 579 574 530 376 290 265  ES 66 79 76 81 83 74 80 75 81 72 64 46 41 
SV 97 97 97 97 97 65 48 39 39 39 39 39 39  SV 18 18 18 18 18 20 23 19 19 19 19 19 19 
UK 95 97 150 230 304 268 233 115 34 28 36 28 27  UK 22 21 16 12 51 44 45 30 24 20 23 20 20 
IS 0 0 0 0 0 0 0 0 0 0 0 0 0  IS 0 0 0 0 0 0 0 0 0 0 0 0 0 
NO 0 0 0 0 0 0 0 0 0 0 0 0 0  NO 0 0 0 0 0 0 0 0 0 0 0 0 0 
TK  633 633 588 526 528 615 773 0 0 0 0 0 0  TK  49 49 54 59 61 57 91 0 0 0 0 0 0 
Un- 
known -27 -51 -47 -210 151 80 627 65 65 43 103 174 189 

 Un- 
known 31 28 48 19 -12 17 78 -139 -283 9 -134 -106 81 
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Table 49. 27521400 - Non-electric instantaneous or storage water heaters. Export & Import (only values available) 
 
 

 

27521400 - Non-electric instantaneous or storage water heaters.  
Export value (in mln. euros) 

  27521400 - Non-electric instantaneous or storage water heaters.  
Import value (in mln. euros) 

 

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016  

 

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

EU28 0 0   0 0 0 0 0 1 1  0 0 0  EU28 0 0 0 0 0 1 0   0 0   0 0 
AT 82 18 248 97 50 10 6 6 16 101 35 3    AT   9 1 56 1   1 10 2 30 15 7   
BE 105 38 197 102 23 0 20 20 85 81 18 0    BE   7 10 99 0   0 1 4 124 14 13 6 
BG 1 1 1 0 0 0 0 0 1 1   0 0  BG 0   0 0 0 1 0 0 0 0   0 0 
CR 0 0 2 0 0 0 0 0 1 1   0 0  CR 0   0   0 1 0   0 0   0 0 
CY 0 0 2 0 0 0 0 0 1 1   0 0  CY 0 0 0 0 0 0 0   0 0 0   0 
CZ 55 13 248 92 44 6 6 3 15 70 46 3    CZ   4 4 60 1   1 2 6 31 14 14 10 
DK 104 39 277 79 32 4 18 26 98 62 20 0    DK   8 1 117     0 1 2 94 10 5 5 
EE 92 19 301 120 42 6 10 6 39 97 38 3    EE   9 3 59 2   0 1 1 33 21 8 10 
FI 87 10 323 67 39 5 5 4 11 88 32 3    FI   5 1 57 1   1 12 1 28 13 8 10 
FR 92 28 156 57 43 1 10 12 72 44 22 0    FR   7 2 44 0   0 1 0 46 6 4 6 
DE 129 34 235 69 50 0 19 20 113 49 27 0    DE   11 2 120 0   0 9 0 59 11 5 7 
GR 111 36 273 83 30 0 21 23 95 62 18 1    GR   10 2 123     0 1 2 94 12 8 6 
HU 62 8 219 91 45 6 6 2 17 69 34 3    HU   6 3 53 1   1 2 3 24 18 14 8 
EI 128 39 298 82 37 4 21 25 89 58 19 0    EI   7 2 130 0   0 3 1 91 10 5 8 
IT 113 45 297 86 46 1 22 29 116 54 24 0    IT   10 3 109 0   0 12 0 78 11 5   
LV 73 12 327 112 41 7 12 5 29 78 29 4    LV   9 4 55 1   0 2 2 37 17 10 10 
LT 69 14 308 105 38 9 7 5 19 73 39 4    LT   6 5 58 1   0 2 4 38 16 12 10 
LU 101 39 197 96 31 0 22 23 100 47 22 0    LU   6 2 88 0   0 1 5 86 14 14 6 
MT 97 22 421 118 49 12 8 10 40 94 37 5    MT   12 2 79 1   1 9 1 47 16 8 19 
NL 88 36 181 63 57 0 13 13 105 48 24 0    NL   8 1 57 0   0 5 1 50 8 4 12 
PL 62 13 266 101 50 10 6 3 18 66 38 3    PL   5 5 54 0   1 2 6 32 15 8 8 
PT 118 41 278 105 32 0 20 26 89 73 20 1    PT   11 4 119     0 3 1 95 12 6 6 
RO 1 1 1 0 0 0 0 0 1 1     0  RO 0   0 0 0   0 0 0 0   0 0 
SK 59 11 241 95 46 8 4 3 14 73 37 3    SK   5 3 56 1   1 2 7 31 14 14 9 
SI 0 0 1 0 0 0 0 0 1 1   0 0  SI 0   0 0 0 1 0 0 0 0     0 
ES 111 50 227 98 30 3 25 19 78 77 22 0    ES   7 4 105 0   0 1 2 131 12 7 5 
SV 52 14 220 61 36 4 3 3 17 94 30 2    SV   3 1 37 1   2 6 1 31 12 5 12 
UK 149 50 387 101 55 1 26 34 111 68 27 0    UK   11 4 193 0   0 6 1 96 14 7 16 
IS 103 39 196 98 24 1 23 26 91 35 18 0    IS   5 12 87 0   0 1 2 80 12 18 4 
NO 41 17 205 58 34 2 2 3 7 70 28 4    NO   3 1 38 1   1 1 1 26 11 4 12 
TK  91 19 502 100 53 11 11 4 45 91 45 3    TK    11 2 60 1   0 1 1 139 16 7 12 
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Table 50. 27521400 - Non-electric instantaneous or storage water heaters. Apparent consumption (only values available) 
 
 

 

27521400 - Non-electric instantaneous or storage water heaters. Apparent consumption (in mln. euros) 

 

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

EU28 1326 1381 1517 1494 1600 1501 1500 1200 999 1193 1000 1000 1161 
AT -56 39 -157 59 61 113 107 109 87 11 38 54 43 
BE -105 -32 -188 -3 -23 0 -20 -19 -81 43 -4 13 6 
BG -1 -1 -1 0 0 1 0 0 -1 0 1 2 1 
CR 0 0 -2 0 0 1 0 0 -1 -1 0 0 0 
CY 0 0 -2 0 0 0 0 0 -1 0 0 0 0 
CZ -51 -5 -241 -29 -41 -3 -2 2 3 -27 -21 21 22 
DK -76 1 -236 86 24 40 26 26 -30 98 66 102 123 
EE -92 -10 -298 -60 -40 -6 -10 -4 -38 -64 -17 4 10 
FI -84 -3 -320 -9 -36 -4 -2 25 8 -43 3 27 37 
FR 79 138 8 129 167 178 157 144 54 117 101 117 124 
DE 536 657 532 762 693 700 631 589 447 531 463 435 407 
GR -75 12 -232 88 24 41 24 23 -57 73 39 54 53 
HU -57 4 -210 -34 -38 -2 -1 4 -10 -42 -12 16 14 
EI -128 -32 -296 47 -37 -4 -21 -21 -88 33 -9 5 8 
IT -71 11 -234 106 5 34 17 18 -67 63 23 66 45 
LV -73 -3 -323 -57 -40 -7 -11 -4 -28 -41 -13 5 10 
LT -69 -8 -304 -47 -37 -9 -6 -3 -15 -35 -23 9 10 
LU -101 -33 -194 -8 -31 0 -22 -22 -95 39 -8 13 6 
MT -97 -10 -419 -39 -48 -12 -8 -1 -38 -47 -21 3 19 
NL -52 8 -145 29 -13 42 27 30 -69 42 22 47 53 
PL -49 6 -242 -19 0 51 58 64 32 6 15 35 39 
PT 40 135 -137 166 90 105 82 72 14 113 89 109 110 
RO -1 -1 -1 0 0 0 0 0 -1 -1 0 0 0 
SK -55 -3 -234 -34 -37 -2 1 3 -2 -38 -18 15 13 
SI 0 0 -1 0 0 1 0 0 -1 -1 0 0 0 
ES -45 36 -147 88 53 71 55 57 5 126 54 52 46 
SV -34 7 -201 -6 -17 16 22 22 4 -44 1 22 31 
UK -127 -18 -368 104 -4 43 19 1 -85 49 11 27 36 
IS -103 -34 -185 -11 -24 -1 -23 -25 -90 45 -5 18 4 
NO -41 -14 -205 -20 -33 -2 -1 -2 -6 -43 -17 0 12 
TK  -42 41 -446 19 9 45 81 -4 -44 48 -29 4 12 
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ANNEX B: BRG STATISTICS 

 

 

Detailed Country Tables, summary of BRG data delivered 2017 
 

� Water heater sales 1991, 2004, 2014 by type per Member States + EU totals 
2016  

� Sales segmentation by type and end-use 2014, per Member State 

� Technical Segmentation by type and features 2014 
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Table 51. EU Water heater sales 2004-2016 

(source: BRG 2017) 

 

 

 

 

 

 

EU-25 WATER HEATER SALES – 000 Units 

             

 

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Dedicated 

             Electric Instantaneous 1040 1025 1077 1012 1032 1026 986 999 1019 1009 996 1015 1036 

Electric Showers 1535 1418 1470 1451 1395 1317 1344 1338 1304 1288 1302 1320 1298 

Electric Storage 6162 6250 6531 6735 6639 6202 5996 5912 5868 5737 5582 5666 5752 

Gas Instantaneous 1836 1887 1787 1701 1559 1427 1379 1290 1229 1125 1082 1122 1150 

Gas Storage Condensing 1 3 4 4 6 6 7 7 8 9 10 10 12 

Gas Storage Non Condensing 231 227 215 207 194 170 162 153 141 130 122 117 113 

Dedicated Total 10 804 10 811 11 083 11 111 10 824 10 148 9 874 9 700 9 569 9 297 9 095 9 250 9 361 

Linked - - - - - - - - - - - - - 

Bain Marie Cylinders 36 29 20 16 13 12 11 10 9 9 7 7 6 

Bi-/Multivalent Cylinders 280 349 440 437 589 520 492 491 472 445 416 406 397 

Combi Boilers 4330 4468 4618 4410 4265 3965 4106 3991 3862 3990 3943 4176 3904 

Monovalent Buffer Storage Tanks 47 68 103 110 135 115 113 117 126 127 118 118 129 

Monovalent SHW Cylinders Separate 1632 1617 1680 1632 1474 1359 1303 1260 1169 1186 1170 1202 1216 

SHW Cylinders Integrated 412 469 464 405 415 396 377 373 362 367 374 392 397 

Linked Total 6 736 7 000 7 325 7 010 6 892 6 368 6 401 6 241 6 000 6 123 6 028 6 301 6 048 

Solar - - - - - - - - - - - - - 

Thermosiphon Tanks 78 88 99 119 132 141 130 121 114 102 101 96 94 

Solar Total 78 88 99 119 132 141 130 121 114 102 101 96 94 

Heat Pump Water Heater - - - - - - - - - - - - - 

Heat Pump Water Heater 14 17 24 27 37 38 46 56 71 94 122 129 136 

Heat Pump Water Heater Total 14 17 24 27 37 38 46 56 71 94 122 129 136 

Grand Total 17 633 17 916 18 531 18 266 17 885 16 694 16 451 16 118 15 753 15 616 15 346 15 776 15 639 
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Table 52. Water heater park 2016 per EU Member State 

(source: BRG 2017) 

EU 25 - PRIMARY WATER HEATER PARK ('000 dwellings) 

  AT BE BU CZ DE DK EE ES FI FR GR CR HU EI IT LT LV NL PL PT RO SV SI SK UK TOT 

District Heating 949 12 467 1527 3846 1683 349 4 1209 1458 45 117 598 1 527 684 556 316 5393 - 1206 2398 98 712 199 24 355 

Collective 744 438 173 226 9668 97 14 1876 73 3262 585 134 143 67 1513 38 16 322 255 24 352 332 65 62 522 21 001 

  

Linked To Boiler, o/w 1565 2993 231 2134 16 203 694 41 9289 463 12417 975 688 1542 1651 18 696 214 131 6358 4220 624 2086 1142 363 589 24 895 110 205 

Combi boilers 280 1655 52 794 4121 10 18 6967 - 7336 219 308 876 111 16 179 70 40 5699 1495 395 1798 - 99 343 15 686 64 552 

Indirect Cylinders o/w 741 1270 153 1260 10 183 593 22 1895 457 4767 399 362 630 1515 2091 143 88 562 2445 185 251 1123 251 202 8986 40 574 

Gas 295 557 12 387 5533 280 9 201 - 1690 13 159 388 568 1338 29 8 453 650 48 81 11 18 61 7449 20 238 

Oil 140 636 16 16 3957 207 2 1506 162 2087 315 68 - 713 523 6 8 7 213 114 15 12 139 2 1073 11 938 

Biomass 150 26 14 106 284 45 2 136 55 181 43 36 19 22 117 21 10 31 57 7 56 180 45 26 125 1 795 

Other Solid 25 6 66 597 44 15 5 17 - 1 11 40 217 171 2 81 55 - 1443 3 77 - 40 103 60 3 081 

Electric/Heat Pumps 132 45 44 155 365 45 4 35 240 809 16 58 6 40 111 6 7 72 81 13 21 920 8 10 279 3 522 

Solar Cylinders 544 69 27 80 1899 90 1 427 6 313 357 18 36 25 426 1 2 96 280 44 36 19 14 44 223 5 079 

  

Dedicated, of which: 1302 1792 3057 891 9990 543 254 14 336 1323 16 549 4833 1355 2125 303 9760 395 322 540 4212 5288 4997 1368 333 683 2457 89 008 

Electric Instantaneous 75 28 98 32 6261 - 3 55 12 - 18 30 1 51 - 5 2 4 591 1 - 20 1 55 988 8 331 

Electric Storage 1099 1173 2955 728 1947 518 249 7294 1311 14 654 3058 1280 1496 161 6925 388 317 310 2525 927 4621 1336 278 496 1045 57 091 

Gas Instantaneous 40 471 - 1 840 1 2 6734 - 1118 6 34 176 51 2069 2 1 74 794 4203 352 - 3 14 186 17 172 

Gas Storage 12 85 3 122 785 3 - 115 - 546 13 7 447 37 674 - 2 83 264 34 23 - - 116 215 3 586 

Solar (WH Only) 10 15 1 7 24 - - 131 - 38 1738 2 4 3 86 - - 48 - 104 - 12 1 2 19 2 244 

Heat Pump (WH Only) 66 20 - 1 133 21 - 7 - 194 - 1 1 - 7 - - 20 39 19 1 - 50 - 4 584 

  

TOTAL 4560 5235 3928 4779 39 707 3016 658 25 505 3069 33686 6439 2294 4408 2022 30 496 1331 1025 7535 14 080 5936 8640 5240 860 2047 28 074 244 569 
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Table 53. Water heater sales 2014 per EU Member State, 2000-2005-2010-2014 

(source: BRG 2017) 

EU-25 WATER HEATER SALES - Units AUSTRIA BELGIUM BULGARIA CROATIA CZECH REPUBLIC DENMARK ESTONIA 

Row Labels 2000 2005 2010 2014 2000 2005 2010 2014 2000 2005 2010 2014 2000 2005 2010 2014 2000 2005 2010 2014 2000 2005 2010 2014 2000 2005 2010 2014 

Dedicated                                                         

Electric Instantaneous 6 6 6 5 2 4 4 5 5 50 33 34 - 3 2 1 25 19 14 11 1 1 1        1 2 2 2 2 

Electric Showers - - - - - - - - - - - - - - - - - - - - - - -       -   - - - - 

Electric Storage 159 140 139 124 168 175 189 178 90 185 151 170 161 130 77 89 162 207 166 180 36 43 35     34 21 22 21 23 

Gas Instantaneous 11 8 6 5 67 56 44 25 0 0 0 0 9 8 4 3 13 14 11 5 1 1 1        1 1 9 1 1 

Gas Storage Condensing - - 0 0 - 0 0 0 - - - - - - - - - 0 0 0 - 0 0        0 - - - - 

Gas Storage Non Condensing 1 1 1 1 5 5 4 3 0 0 0 0 - 1 1 0 28 18 12 11 0 0 -       -   - - - - 

Dedicated Total 177 155 151 135 242 240 241 210 95 236 185 204 170 141 83 93 228 258 203 206 37 44 36     36 24 33 24 25 

Linked                             

Bain Marie Cylinders - - - - - - - - - - - - - - - - - - - - - - -       -   - - - - 

Bi-/Multivalent Cylinders 24 33 38 22 1 3 6 8 0 1 2 7 0 2 2 2 0 10 19 17 6 4 6        5 0 0 0 0 

Combi Boilers 17 17 17 19 53 90 145 142 0 6 3 2 7 35 26 12 81 65 50 44 1 4 2        2 1 2 1 1 

Monovalent Buffer Storage Tanks 6 7 7 7 - 0 1 2 - 1 0 1 - - - - 1 2 5 7 0 0 1        1 - - - - 

Monovalent SHW Cylinders Separate 52 50 54 58 52 53 63 45 1 20 20 17 9 8 7 5 13 46 38 46 18 28 26     26 1 1 1 1 

SHW Cylinders Integrated 5 6 7 7 22 22 19 13 - 0 0 0 - 1 1 1 0 1 4 5 2 3 2        2 - 0 1 1 

Linked Total 103 113 123 113 128 168 233 210 2 27 25 27 16 46 36 20 95 124 115 120 27 39 36     35 2 4 3 3 

Solar Thermosiphon Tanks Total - - - - - - - - 0 1 1 2 - 0 0 1 - - - - - - -       -   - - - - 

Heat Pump Water Total 3 3 6 5 0 0 1 5 - 0 0 0 - 0 0 0 - - 0 0 1 0 0        0 - - - - 

Grand Total 283 271 280 253 369 408 475 425 97 264 211 233 186 188 120 114 323 381 318 327 65 83 72     72 26 37 27 29 

                             EU-25 WATER HEATER SALES - Units FINLAND FRANCE GERMANY GREECE HUNGARY IRELAND ITALY 

Row Labels 2000 2005 2010 2014 2000 2005 2010 2014 2000 2005 2010 2014 2000 2005 2010 2014 2000 2005 2010 2014 2000 2005 2010 2014 2000 2005 2010 2014 

Dedicated 

                       

  

    Electric Instantaneous 3 2 2 1 - - - - 658 610 645 651 4 1 1 1 - 1 2 1 8 9 7        6 - - - - 

Electric Showers - - - - - - - - - - - - - - - - - - - - 103 157 115   121 - - - - 

Electric Storage 35 41 32 25 1160 1410 1580 1300 1096 842 750 785 148 161 98 58 130 130 130 123 11 16 19     11 1215 1160 1060 900 

Gas Instantaneous - - - - 155 147 115 83 63 40 32 27 1 1 1 0 33 41 23 14 1 1 0        0 218 257 242 232 

Gas Storage Condensing - - - - 0 0 0 1 - 0 0 0 - - 0 0 - - - - - 0 0        0 - 0 0 0 

Gas Storage Non Condensing - - - - 41 32 30 25 60 32 19 14 - 1 1 0 37 35 17 9 2 2 1        1 45 40 34 28 

Dedicated Total 38 43 34 27 1356 1589 1726 1409 1877 1525 1446 1476 153 164 101 59 200 207 171 147 125 185 143   140 1478 1457 1336 1161 

Linked                             

Bain Marie Cylinders - - - - 42 29 11 7 - - - - - - - - - - - - - - -       -   - - - - 

Bi-/Multivalent Cylinders 0 1 2 3 1 31 42 22 71 102 150 126 47 40 34 25 0 3 3 4 4 7 8        7 3 12 48 36 

Combi Boilers - - - - 500 491 421 423 174 147 149 165 1 17 13 13 71 66 39 40 1 12 6     10 1070 1237 982 783 

Monovalent Buffer Storage Tanks 0 0 0 1 0 4 8 8 6 29 59 61 0 2 1 1 1 1 1 1 - 1 0        0 2 2 2 2 

Monovalent SHW Cylinders Separate 3 3 3 3 91 78 54 47 411 429 275 302 20 17 7 4 7 12 9 9 63 95 45     31 55 53 48 37 

SHW Cylinders Integrated 3 4 9 11 118 156 115 104 152 116 77 107 - 0 1 4 - 0 0 0 - 2 1        1 55 45 45 41 

Linked Total 6 8 14 18 752 788 650 612 815 822 709 761 67 76 55 46 79 82 53 54 67 115 60     50 1184 1349 1124 900 

Solar Thermosiphon Tanks Total - - - - - - - - - - - - 45 67 53 56 - - - - - 0 0        0 3 11 33 18 

Heat Pump Water Heater Total - - - - - 3 16 68 4 5 10 15 - - 0 0 - 0 0 0 - - 0        0 - 0 0 9 

Grand Total 44 51 48 44 2108 2380 2392 2088 2695 2352 2164 2251 264 306 209 162 279 288 224 201 192 300 203 189 2666 2816 2493 2087 
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EU-25 WATER HEATER SALES - Units LATVIA LITHUANIA NETHERLANDS POLAND PORTUGAL ROMANIA SLOVAKIA 

Row Labels 2000 2005 2010 2014 2000 2005 2010 2014 2000 2005 2010 2014 2000 2005 2010 2014 2000 2005 2010 2014 2000 2005 2010 2014 2000 2005 2010 2014 

Dedicated 

                            Electric Instantaneous 2 2 2 2 2 4 3 3 1 1 1 0 240 178 158 152 3 2 1 1 3 4 7 7 17 13 12 12 

Electric Showers - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Electric Storage 26 30 26 23 31 35 26 28 147 135 150 155 293 154 152 143 50 65 74 89 60 89 127 158 40 47 40 42 

Gas Instantaneous 1 1 1 0 1 1 1 0 41 34 24 15 130 156 145 113 355 265 180 123 6 23 21 11 6 4 2 2 

Gas Storage Condensing - - - - - - - - 0 1 1 1 - - 0 0 - - 0 0 - - - - - - 0 0 

Gas Storage Non Condensing 0 0 0 0 - - - - 8 7 5 4 28 19 14 12 2 1 2 1 1 1 1 0 10 14 8 7 

Dedicated Total 29 33 28 25 34 39 30 31 197 177 180 176 691 507 469 419 410 333 257 213 70 117 156 176 73 78 62 62 

Linked                             

Bain Marie Cylinders - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Bi-/Multivalent Cylinders - 0 0 0 0 0 0 1 2 2 3 2 9 18 38 60 0 1 3 3 0 2 5 6 0 3 5 5 

Combi Boilers 2 5 2 3 6 8 5 7 322 387 433 385 74 82 94 100 41 28 15 9 56 169 161 167 20 20 14 14 

Monovalent Buffer Storage Tanks - - - - - - - - 0 0 1 1 1 3 5 5 - 0 1 1 0 1 1 2 1 1 1 1 

Monovalent SHW Cylinders Separate 2 4 3 3 1 5 12 12 29 26 20 12 33 35 65 72 7 9 9 5 3 12 19 18 3 8 15 15 

SHW Cylinders Integrated - 0 0 0 - 0 0 0 1 2 4 2 7 6 9 9 - 6 3 2 - 0 0 0 - 3 2 1 

Linked Total 4 9 5 6 7 12 17 19 354 417 460 402 125 144 211 246 48 44 31 20 59 183 186 193 24 34 38 35 

Solar Thermosiphon Tanks Total - - - - - - - - - - - - - - - - 0 3 30 16 0 0 1 1 - - - - 

Heat Pump Water Heater Total - - - - - - - - 0 2 1 0 - 0 4 9 - 1 3 2 - 0 0 0 - 0 0 0 

Grand Total 32 42 33 32 41 52 47 51 551 596 641 578 816 651 684 675 459 381 322 251 129 300 343 370 96 112 100 97 

                             EU-25 WATER HEATER SALES - Units SLOVENIA SPAIN SWEDEN UNITED KINGDOM TOTAL    

   Row Labels 2000 2005 2010 2014 2000 2005 2010 2014 2000 2005 2010 2014 2000 2005 2010 2014 2000 2005 2010 2014 

    Dedicated 

                     Electric Instantaneous - 1 1 1 6 5 6 5 2 3 3 3 107 106 74 92 1095 1025 986 996 

    Electric Showers - - - - - - - - - - - - 1081 1262 1229 1181 1184 1418 1344 1302 

    Electric Storage 54 52 39 35 486 775 732 732 37 49 48 47 136 158 137 132 5951 6250 5996 5582 

    Gas Instantaneous 1 1 1 1 815 761 492 393 - 0 1 1 36 59 32 28 1963 1887 1379 1082 

    Gas Storage Condensing - - - - - - - - - - - - - 2 4 6 0 3 7 10 

    Gas Storage Non Condensing - - - - 6 8 7 4 - - - - 11 11 6 3 285 227 162 122 

    Dedicated Total 55 54 41 37 1313 1548 1237 1134 39 52 52 51 1371 1597 1481 1441 10479 10811 9874 9095 

    Linked                     

    Bain Marie Cylinders - - - - - - - - - - - - - - - - 42 29 11 7 

    Bi-/Multivalent Cylinders 2 3 3 3 4 20 2 2 2 7 7 8 22 46 67 47 198 349 492 416 

    Combi Boilers 6 8 6 3 463 474 334 262 - - 0 0 654 1099 1189 1334 3619 4468 4106 3943 

    Monovalent Buffer Storage Tanks 0 1 1 1 0 1 3 3 5 7 5 4 0 6 8 8 24 68 113 118 

    Monovalent SHW Cylinders Separate 6 6 6 5 56 41 71 45 5 4 4 4 651 577 431 350 1591 1617 1303 1170 

    SHW Cylinders Integrated 1 1 1 1 53 49 24 13 20 35 41 33 - 12 14 13 439 469 377 374 

    Linked Total 14 18 16 13 577 585 433 324 32 53 57 48 1327 1739 1709 1752 5913 7000 6401 6028 

    Solar Thermosiphon Tanks Total - - - - 1 7 11 8 - - - - - 0 1 0 49 88 130 101 

    Heat Pump Water Heater Total 0 3 5 5 - - 1 3 - - - - - - 0 1 8 17 46 122 

    Grand Total 70 75 63 55 1890 2140 1681 1469 70 105 109 100 2698 3336 3191 3195 16448 17916 16451 15346 
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Table 54. Technical segmentation of sales per Member State (in ‘000 units) 

 

 
Austria Belgium Bulgaria Croatia 

year 00 05 10 14 00 05 10 14 00 05 10 14 00 05 10 14 

 COMBI BOILERS  17 17 17 19 53 90 145 142 0.5 6.0 3.0 2.4 7.0 35 26 12 
                  
CYLINDERS  86 96 106 94 75 78 88 68 1 21 22 25 9 11 10 8 
 Bi-/Multivalent Cyl.  24 33 38 22 0.5 2.7 5.8 7.8 0.2 1.0 1.9 6.9 0.1 1.6 2.0 2.0 
 Monovalent Buffer  6 7 7 7 - 0.1 0.6 1.7 - 0.5 0.5 0.7 - - - - 
 Monoval. SHW Separ.  52 50 54 58 52 53 63 45 1 20 20 17 9 8 7 5 
 SHW Cylinders Integr.  5 6 7 7 22 22 19 13 - 0.0 0.1 0.2 - 1.3 1.4 1.2 
 a. < 80 Litres  - - 2 2 - - 7 5 - - 1.4 1.4 - - 1.3 0.9 
 b. 80 < 120 Litres  - - 5 5 - - 27 19 - - 10.5 9.9 - - 4.2 3.0 
 c. 120 < 200 Litres  - - 13 11 - - 45 35 - - 4.7 5.4 - - 1.9 1.5 
 d. 200 < 500 Litres  - - 52 43 - - 8 8 - - 4.9 7.3 - - 2.6 2.1 
 e. 500 < 1000 Litres  - - 30 28 - - 1 1 - - 0.4 0.6 - - 0.2 0.1 
 f. ≥ 1000 Litres  - - 4 5 - - 0 0 - - 0.1 0.1 - - 0.1 0.0 
 Coiled  - - 49 54 - - 68 49 - - 19 17 - - 8 6 
 Plate-to-Plate  - - - - - - - - - - - - - - - - 
 Tank-in-Tank  - - 12 11 - - 14 9 - - 1 1 - - 0 0 
  - - - - - - - - - - - - - - - - 
 ELECTRIC  165 146 145 129 170 179 193 182 95 235 184 204 161 133 79 90 
 Electric storage  159 140 139 124 168 175 189 178 90 185 151 170 161 130 77 89 
≤ 30 Litres Unpress.  - - 44 40 - - 16.8 1.8 - - 8.3 8.5 - - 21.9 18.4 
< 30 Litres Press  - - 30 27 - - 78 86 - - 21 25 - - 16 26 
≥ 30 Litres Press o/w  - - 65 57 - - 94 89 - - 121 137 - - 39 44 
 b. 30 < 80 Litres  - - 8 8 - - 21 33 - - 109 122 - - 19 22 
 c. 80 < 150 Litres   - - 48 44 - - 28 25 - - 6.2 6.5 - - 8.4 10.2 
 d. 150 < 200 Litres  - - 4 2 - - 21 20 - - 2.9 4.3 - - 6.9 7.5 
 e. 200 < 400 Litres  - - 3 2 - - 13 10 - - 2.6 4.3 - - 4.1 4.0 
 f. ≥ 400 Litres  - - 2 1 - - 11 1 - - 0.5 0.3 - - 0.6 0.7 
 Electric Instant.  6 6 6 5 2 4 4 5 5 50 33 34 - 2.5 2.2 1.2 
 a. < 12 kW  - - 1 1 - - 0 0 - - 29 30 - - 0.2 0.1 
 b. ≥ 12 kW  - - 5 5 - - 4 4 - - 4 4 - - 2.0 1.1 
 Electric Showers  - - - - - - - - - - - - - - - - 
  

                 GAS-FIRED  12 9 7 5 72 61 48 28 0.3 0.5 0.4 0.5 9.4 8.7 4.5 2.7 
 Gas Instant.  11 8 6 5 67 56 44 25 0.2 0.3 0.3 0.4 9.4 8.0 3.9 2.5 
 a. < 10 Litre/Minute  - - 0.3 0.2 - - 4.3 1.3 - - 0.2 0.2 - - 0.2 0.1 
 b. 10 < 13 Litre/Min. - - 3.7 2.7 - - 8.4 4.7 - - 0.1 0.1 - - 2.9 1.8 
 c. ≥ 13 Litre/Minute  - - 2.1 1.6 - - 31.5 19.3 - - - 0.0 - - 0.8 0.6 
 Gas Storage  1.4 1.0 0.8 0.8 5.3 4.9 3.9 2.7 0.1 0.2 0.1 0.1 - 0.7 0.6 0.2 
 Condensing  - - 0.1 0.1 - 0.1 0.1 0.2 - - - - - - - - 
 a. < 80 Litres  - - - - - - - - - - - - - - - - 
 b. 80 < 120 Litres  - - - - - - - - - - - - - - - - 
 c. 120 < 200 Litres  - - - - - - 0.0 0.0 - - - - - - - - 
 d. 200 < 500 Litres  - - - - - - 0.1 0.1 - - - - - - - - 
 e. ≥ 500 Litres  - - 0.1 0.1 - - - - - - - - - - - - 
 Non Condensing  1.4 1.0 0.7 0.6 5.3 4.9 3.8 2.5 0.1 0.2 0.1 0.1 - 0.7 0.6 0.2 
 a. < 80 Litres  - - - - - - 0.1 0.1 - - 0.1 0.1 - - - - 
 b. 80 < 120 Litres  - - 0.2 0.2 - - 0.6 0.3 - - 0.0 0.1 - - - - 
 c. 120 < 200 Litres  - - 0.2 0.1 - - 1.1 0.7 - - - - - - 0.1 0.1 
 d. 200 < 500 Litres  - - 0.1 0.1 - - 1.2 1.1 - - - - - - 0.4 0.1 
 e. 500 < 1000 Litres  - - 0.1 0.1 - - 0.4 0.3 - - - - - - 0.0 - 
 f. ≥ 1000 Litres  - - 0.0 0.0 - - 0.4 0.2 - - - - - - - - 
 Flue Type  - - 0.8 0.8 - - 3.9 2.7 - - 0.1 0.1 - - 0.6 0.2 
 Fan Flue  - - 0.3 0.4 - - 1.3 1.2 - - - - - - - - 
 Open Flue  - - 0.4 0.4 - - 2.6 1.5 - - 0.1 0.1 - - 0.6 0.2 
  

                 HEAT PUMPS (kW)  2.7 3.3 5.5 5.4 0.0 0.2 0.9 5.2 - 0.0 0.0 0.1 - 0.0 0.1 0.3 
 a. < 5  - - 5.3 5.2 - - 0.8 5.0 - - 0.0 0.1 - - - - 
 b. 5 < 10  - - 0.2 0.2 - - 0.0 0.2 - - - - - - - - 
 c. 10 < 15  - - - - - - - - - - - - - - - - 
 THERMOSYPHON  - - - - - - - - 0.1 0.5 0.8 2.1 - 0.3 0.5 0.6 
 a. < 80 Litres  - - - - - - - - - - 0.1 0.4 - - 0.1 0.1 
 b. 80 < 120 Litres  - - - - - - - - - - 0.2 0.4 - - 0.1 0.1 
 c. 120 < 200 Litres  - - - - - - - - - - 0.3 0.9 - - 0.2 0.3 
 d. 200 < 500 Litres  - - - - - - - - - - 0.1 0.3 - - 0.1 0.1 
 e. 500 < 1000 Litres  - - - - - - - - - - 0.0 0.0 - - 0.0 0.0 
 f. ≥ 1000 Litres  - - - - - - - - - - 0.0 0.0 - - - - 
  

                TOTAL 283 271 280 253 369 408 475 425 97 264 211 233 186 188 120 114 
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Czech Republic Denmark Estonia Finland France 

  00 05 10 14 00 05 10 14 00 05 10 14 00 05 10 14 00 05 10 14 

 COMBI BOILERS  81 65 50 44 0.7 4.0 2.2 2.1 0.7 2.4 1.4 1.4 - - - - 500 491 421 423 
               

   
0 0 0 0 

CYLINDERS  14 59 66 76 26 35 34 33 1 2 1 2 6 8 14 18 209 268 229 189 
 Bi-/Multivalent Cyl.  0.4 10 19 17 6.2 4.4 5.5 5.0 0.0 0.0 0.0 0.1 0.2 0.7 1.9 3.2 1 31 42 22 
 Monovalent Buffer  0.5 2 5 7 0.4 0.5 0.7 0.9 - - - - 0.1 0.2 0.3 0.5 0 4 8 8 
 Monova. SHW Separ.  13 46 38 46 18 28 26 26 1 1 1 1 3.1 3.1 3.3 2.7 91 78 54 47 
 SHW Cylinders Integr.  0.2 1.3 3.8 5.2 2.2 2.5 2.0 1.5 - 0.4 0.5 1.0 2.8 4.1 8.9 11.3 118 156 115 104 
 a. < 80 Litres  - - 0.9 0.7 - - 16.3 16.6 - - 0.1 0.3 - - 0.2 0.2 42 29 11 7 
 b. 80 < 120 Litres  - - 10.9 14.8 - - 6.0 5.6 - - 0.1 0.5 - - 0.5 0.8 - - 38 29 
 c. 120 < 200 Litres  - - 28.7 34.2 - - 4.4 4.2 - - 0.2 0.6 - - 7.1 8.6 - - 108 92 
 d. 200 < 500 Litres  - - 16.3 16.3 - - 4.9 5.2 - - 0.5 0.5 - - 5.1 6.4 - - 41 35 
 e. 500 < 1000 Litres  - - 8.0 9.1 - - 1.9 1.6 - - 0.1 0.1 - - 0.6 0.9 - - 28 23 
 f. ≥ 1000 Litres  - - 0.7 0.8 - - 0.3 0.2 - - - - - - 0.9 0.7 - - 9 6 
 Coiled  - - 39 50 - - 23 23 - - 1 2 - - - - - - 6 4 
 Plate-to-Plate  - - - - - - 5 5 - - 0 0 - - - - - - 152 142 
 Tank-in-Tank  - - 2 2 - - 0 0 - - 0 0 - - - - - - 11 5 
                     
 ELECTRIC  187 226 180 190 37 43 36 35 23 24 23 25 38 43 34 27 1160 1410 1580 1300 
 Electric storage  162 207 166 180 36 43 35 34 21 22 21 23 35 41 32 25 1160 1410 1580 1300 
≤ 30 Litres Unpress.  - - 4.3 3.7 - - 0.5 0.5 - - 0.6 0.9 - - - - - - 111 94 
< 30 Litres Press  - - 30 36 - - 2 1 - - 2 2 - - 2.1 1.5 - - 57 52 
≥ 30 Litres Press o/w  - - 131 140 - - 33 32 - - 18 20 - - 30.0 23.8 - - 1413 1154 
 b. 30 < 80 Litres  - - 16 18 - - 25 24 - - 11 12 - - 2.6 2.0 - - 70 52 
 c. 80 < 150 Litres   - - 79 84 - - 2.7 2.2 - - 4.8 5.5 - - 4.1 3.3 - - 40 26 
 d. 150 < 200 Litres  - - 23 23 - - 4.8 4.8 - - 1.9 2.3 - - 7.7 4.7 - - 198 257 
 e. 200 < 400 Litres  - - 7 9 - - 0.7 0.9 - - 0.8 0.5 - - 15.6 13.8 - - 1095 813 
 f. ≥ 400 Litres  - - 6 5 - - 0.1 0.2 - - 0.2 - - - - - - - 11 7 
 Electric Instant.  25 19 14 11 0.7 0.9 0.7 0.8 2.0 2.0 1.7 1.5 2.5 2.2 1.9 1.4 - - - - 
 a. < 12 kW  - - 11 9 - - 0.7 0.8 - - 1.4 1.3 - - 1.5 1.1 - - - - 
 b. ≥ 12 kW  - - 4 1 - - - - - - 0.3 0.2 - - 0.4 0.3 - - - - 
 Electric Showers  - - - - - - - - - - - - - - - - - - - - 
  

                
- - - - 

 GAS-FIRED  41 32 23 16 0.6 0.7 0.6 1.0 1.0 9.3 1.0 0.9 - - - - 196 179 146 109 
 Gas Instant.  13 14 11 5 0.5 0.5 0.5 0.8 1.0 9.3 1.0 0.9 - - - - 155 147 115 83 
 a. < 10 Litre/Minute  - - 4.8 2.1 - - 0.3 0.4 - - 0.2 0.1 - - - - - - 31 22 
 b. 10 < 13 Litre/Min. - - 5.7 2.7 - - 0.2 0.2 - - 0.7 0.7 - - - - - - 74 53 
 c. ≥ 13 Litre/Minute  - - 0.7 0.3 - - 0.1 0.1 - - 0.1 0.1 - - - - - - 10 7 
 Gas Storage  28.0 17.5 11.6 11.2 0.1 0.2 0.1 0.2 - - - - - - - - 41 32 31 26 
 Condensing  - 0.0 0.1 0.1 - 0.1 0.1 0.2 - - - - - - - - 0 0 0 1 
 a. < 80 Litres  - - - - - - 0.1 0.1 - - - - - - - - - - - - 
 b. 80 < 120 Litres  - - - - - - 0.0 0.1 - - - - - - - - - - - - 
 c. 120 < 200 Litres  - - - - - - 0.0 0.0 - - - - - - - - - - - - 
 d. 200 < 500 Litres  - - - - - - 0.0 0.0 - - - - - - - - - - - - 
 e. ≥ 500 Litres  - - 0.1 0.1 - - 0.0 0.0 - - - - - - - - - - 0 1 
 Non Condensing  28.0 17.5 11.5 11.1 0.1 0.1 - - - - - - - - - - 41 32 30 25 
 a. < 80 Litres  - - 0.6 1.2 - - - - - - - - - - - - - - 0 0 
 b. 80 < 120 Litres  - - 3.7 2.3 - - - - - - - - - - - - - - 4 3 
 c. 120 < 200 Litres  - - 2.7 4.4 - - - - - - - - - - - - - - 23 19 
 d. 200 < 500 Litres  - - 3.6 2.6 - - - - - - - - - - - - - - 1 0 
 e. 500 < 1000 Litres  - - 0.8 0.6 - - - - - - - - - - - - - - 0 0 
 f. ≥ 1000 Litres  - - 0.1 0.0 - - - - - - - - - - - - - - 3 2 
 Flue Type  - - 11.6 11.2 - - 0.1 0.2 - - - - - - - - - - 31 26 
 Fan Flue  - - 0.1 0.1 - - 0.1 0.2 - - - - - - - - - - 11 11 
 Open Flue  - - 11.5 11.1 - - - - - - - - - - - - - - 19 15 
  

                
    

 HEAT PUMPS  - - 0.0 0.1 0.6 0.3 0.3 0.3 - - - - - - - - - 3 16 68 
 a. < 5 kW - - 0.0 0.1 - - 0.3 0.3 - - - - - - - - - - 16 66 
 b. 5 < 10 kW - - - - - - 0.0 0.0 - - - - - - - - - - 0 2 
 c. 10 < 15 kW - - - - - - - - - - - - - - - - - - - - 

 THERMOSYPHON  - - - - - - - - - - - - - - - - - - - - 
 a. < 80 Litres  - - - - - - - - - - - - - - - - - - - - 
 b. 80 < 120 Litres  - - - - - - - - - - - - - - - - - - - - 
 c. 120 < 200 Litres  - - - - - - - - - - - - - - - - - - - - 
 d. 200 < 500 Litres  - - - - - - - - - - - - - - - - - - - - 
 e. 500 < 1000 Litres  - - - - - - - - - - - - - - - - - - - - 
 f. ≥ 1000 Litres  - - - - - - - - - - - - - - - - - - - - 
  

                
710 759 650 612 

TOTAL 323 381 318 327 65 83 72 72 26 37 27 29 44 51 48 44 1566 1860 
   
2392  2088 
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Germany Greece Hungary Ireland 

  00 05 10 14 00 05 10 14 00 05 10 14 00 05 10 14 

 COMBI BOILERS  174 147 149 165 0.7 17 13 13 71 66 39 40 1.0 12 5.7 10 
  

                 CYLINDERS  641 676 561 595 67 59 43 33 8 16 14 14 66 104 55 39 
 Bi-/Multivalent Cyl. 71 102 150 126 47 40 34 25 0 3 3 4 4 7 8 7 
 Monovalent Buffer  6 29 59 61 0.2 1.6 1.0 0.7 0.7 0.9 1.3 1.0 - 0.8 0.3 0.4 
 Monoval. SHW Separ.  411 429 275 302 20 17 7 4 7 12 9 9 63 95 45 31 
 SHW Cylinders Integr.  152 116 77 107 - 0.1 0.6 4.1 - 0.4 0.3 0.3 - 1.6 0.6 1.0 
 a. < 80 Litres  - - 48 55 - - - - - - - 0.0 - - 1.6 1.7 
 b. 80 < 120 Litres  - - 78 108 - - 6.0 5.6 - - 4.8 5.2 - - 5.7 5.0 
 c. 120 < 200 Litres  - - 229 207 - - 21 16 - - 3.9 4.2 - - 30 20 
 d. 200 < 500 Litres  - - 165 161 - - 15 11 - - 2.8 2.8 - - 15 12 
 e. 500 < 1000 Litres  - - 31 48 - - 0.7 0.4 - - 1.3 1.4 - - 1.4 0.8 
 f. ≥ 1000 Litres  - - 9 15 - - 0.1 0.1 - - 0.6 0.4 - - 0.3 0.2 
 Coiled  - - 344 404 - - 6.2 7.2 - - 8.1 8.7 - - 44 29 
 Plate-to-Plate  - - - - - - 0.3 0.1 - - 0.4 0.5 - - 0.2 0.1 
 Tank-in-Tank  - - 7 5 - - 1.2 0.4 - - 0.1 0.2 - - 1.5 2.2 
  

                 ELECTRIC  1754 1452 1395 1435 152 162 99 59 130 131 132 124 19 25 26 17 
 Electric storage  1096 842 750 785 148 161 98 58 130 130 130 123 11 16 19 11 
≤ 30 Litres Unpress.  - - 638 677 - - - 0 - - 27 25 - - 1.9 1.1 
< 30 Litres Press  - - 17 18 - - 16 9 - - 4 4 - - 16.8 10.3 
≥ 30 Litres Press o/w  - - 95 90 - - 82 48 - - 99 94 - - - - 
 b. 30 < 80 Litres  - - 40 38 - - 36 19 - - 36 34 - - - - 
 c. 80 < 150 Litres   - - 16 16 - - 30 18 - - 5 5 - - - - 
 d. 150 < 200 Litres  - - 10 9 - - 13 8 - - 53 51 - - - - 
 e. 200 < 400 Litres  - - 20 18 - - 3 1 - - 5 4 - - - - 
 f. ≥ 400 Litres  - - 10 9 - - - 1 - - 0 0 - - - - 
 Electric Instant.  658 610 645 651 4.0 0.9 0.9 1.3 - 0.5 1.8 1.3 103 157 122 127 
 a. < 12 kW  - - 115 130 - - 0.5 0.4 - - 1.7 1.2 - - 4 4 
 b. ≥ 12 kW  - - 530 520 - - 0.4 0.9 - - 0.1 0.1 - - 3 2 
 Electric Showers  - - - - - - - - - - - - 103 157 115 121 
  

                 GAS-FIRED  123 72 51 41 0.5 1.7 1.7 0.5 70 76 40 23 2.8 3.1 2.0 1.4 
 Gas Instant.  63 40 32 27 0.5 1.2 0.8 0.4 33 41 23 14 0.5 0.5 0.4 0.4 
 a. < 10 Litre/Minute  - - 0.9 0.7 - - - - - - 2.0 1.7 - - 0.0 0.0 
 b. 10 < 13 Litre/Min. - - 19 17 - - 0.2 0.2 - - 20 11 - - 0.1 0.1 
 c. ≥ 13 Litre/Minute  - - 11 9 - - 0.7 0.2 - - 0.9 0.4 - - 0.2 0.3 
 Gas Storage  60 32 19 14 - 0.5 0.9 0.1 37 35 17 9 2.3 2.6 1.7 1.0 
 Condensing  - 0.2 0.4 0.4 - - 0.0 0.0 - - - - - 0.3 0.4 0.4 
 a. < 80 Litres  - - - - - - - - - - - - - - 0.0 0.0 
 b. 80 < 120 Litres  - - - - - - - - - - - - - - 0.1 0.1 
 c. 120 < 200 Litres  - - - - - - - - - - - - - - 0.1 0.1 
 d. 200 < 500 Litres  - - 0.0 0.0 - - 0.0 0.0 - - - - - - 0.1 0.1 
 e. ≥ 500 Litres  - - 0.3 0.3 - - - - - - - - - - 0.1 0.1 
 Non Condensing  60 32 19 14 - 0.5 0.8 0.1 37 35 17 9 2.3 2.3 1.3 0.6 
 a. < 80 Litres  - - 0.1 0.1 - - - - - - - - - - 0.1 0.0 
 b. 80 < 120 Litres  - - 3 3 - - 0.1 0.0 - - 12 7 - - 0.1 0.1 
 c. 120 < 200 Litres  - - 14 9 - - 0.3 0.0 - - 5 2 - - 0.1 0.1 
 d. 200 < 500 Litres  - - 1.1 1.3 - - 0.4 0.0 - - 0.2 0.1 - - 0.2 0.1 
 e. 500 < 1000 Litres  - - 0.2 0.3 - - - - - - 0.1 0.1 - - 0.3 0.2 
 f. ≥ 1000 Litres  - - 0.2 0.2 - - - - - - - - - - 0.4 0.1 
 Flue Type  - - - - - - - - - - - - - - - - 
 Fan Flue  - - 6 5 - - 0 0 - - 5 3 - - 2 1 
 Open Flue  - - 13 9 - - 1 0 - - 12 7 - - 0 0 
  

                 HEAT PUMPS (kW)  3.6 4.9 9.5 14.5 - - 0.0 0.1 - 0.0 0.1 0.1 - - 0.0 0.0 
 a. < 5  - - 9.2 14.1 - - 0.0 0.1 - - - - - - 0.0 0.0 
 b. 5 < 10  - - 0.3 0.4 - - - - - - - - - - 0.0 - 
 c. 10 < 15  - - - - - - - - - - - - - - - - 

 THERMOSYPHON  - - - - 45 67 53 56 - - - - - 0.1 0.1 0.1 
 a. < 80 Litres  - - - - - - - - - - - - - - - 0.0 
 b. 80 < 120 Litres  - - - - - - 9 11 - - - - - - - 0.0 
 c. 120 < 200 Litres  - - - - - - 28 28 - - - - - - - 0.0 
 d. 200 < 500 Litres  - - - - - - 16 17 - - - - - - - - 
 e. 500 < 1000 Litres  - - - - - - - - - - - - - - - - 
 f. ≥ 1000 Litres  - - - - - - - - - - - - - - - - 
  

                TOTAL 2695 2352 2164 2251 264 306 209 162 279 288 224 201 184 291 203 189 
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Italy Latvia Lithuania Netherlands 

  00 05 10 14 00 05 10 14 00 05 10 14 00 05 10 14 

 COMBI BOILERS  1070 1237 982 783 2.4 4.5 1.9 2.9 6.0 7.7 5.2 7.2 322 387 433 385 
  

                CYLINDERS  115 112 142 117 1.5 4.0 3.2 3.5 1.0 4.7 12 12 32 30 27 17 
 Bi-/Multivalent Cyl.  3 12 48 36 - 0.0 0.1 0.1 0.0 0.1 0.5 0.6 2.1 2.2 2.5 2.1 
 Monovalent Buffer  2.0 2.4 1.9 2.1 - - - - - - - - 0.0 0.5 0.6 0.6 
 Monoval. SHW Separ.  55 53 48 37 1.5 3.9 3.1 3.3 1.0 4.6 11.5 11.5 29 26 20 12 
 SHW Cylinders Integr.  55 45 45 41 - 0.1 0.1 0.1 - 0.1 0.1 0.1 1.1 1.6 4.1 1.5 
 a. < 80 Litres  - - 11.6 9 - - 0.2 0.2 - - 0.7 0.6 - - 4.9 2.2 
 b. 80 < 120 Litres  - - 31.5 27 - - 0.4 0.4 - - 1.6 1.5 - - 10.1 6.5 
 c. 120 < 200 Litres  - - 57 49 - - 0.9 0.9 - - 3.1 3.5 - - 8.0 5.0 
 d. 200 < 500 Litres  - - 28 22 - - 1.5 1.6 - - 5.7 5.7 - - 3.3 2.1 
 e. 500 < 1000 Litres  - - 9 6 - - 0.2 0.3 - - 1.0 0.9 - - 0.5 0.5 
 f. ≥ 1000 Litres  - - 5 3 - - - - - - - - - - 0.3 0.3 
 Coiled  - - 61 48 - - 3.1 3.3 - - 11.4 11.3 - - 23 14 
 Plate-to-Plate  - - 25 24 - - 0.1 0.1 - - 0.2 0.3 - - - - 
 Tank-in-Tank  - - 5 7 - - 0.0 0.0 - - 0.0 0.1 - - 1 0 
  

                 ELECTRIC  1215 1160 1060 900 28 32 28 25 33 39 29 31 148 136 151 155 
 Electric storage  1215 1160 1060 900 26 30 26 23 31 35 26 28 147 135 150 155 
≤ 30 Litres Unpress.  - - - - - - 0.5 0.7 - - 1.8 1.4 - - 4.5 3.4 
< 30 Litres Press  - - 233 234 - - 3.4 3.2 - - 1.8 2.2 - - 118 135 
≥ 30 Litres Press o/w  - - 827 666 - - 22 19 - - 22 24 - - 28 16 
 b. 30 < 80 Litres  - - 763 583 - - 10 9 - - 11 13 - - 12 7 
 c. 80 < 150 Litres   - - 52 50 - - 8 7 - - 8 9 - - 10 7 
 d. 150 < 200 Litres  - - 8.5 25 - - 2.1 2.0 - - 1.8 2.2 - - 2.4 1.2 
 e. 200 < 400 Litres  - - 2.1 5.4 - - 1.0 0.9 - - 0.8 0.8 - - 2.3 1.2 
 f. ≥ 400 Litres  - - 1.1 2.7 - - 0.8 - - - 0.3 - - - 0.6 0.2 
 Electric Instant.  - - - - 2.0 2.0 1.7 2.0 2.2 3.5 3.3 3.0 0.7 0.6 0.6 0.5 
 a. < 12 kW  - - - - - - 1.6 1.8 - - 2.8 2.7 - - 0.1 0.0 
 b. ≥ 12 kW  - - - - - - 0.1 0.2 - - 0.5 0.3 - - 0.6 0.5 
 Electric Showers  - - - - - - - - - - - - - - - - 
  

                 GAS-FIRED  263 297 276 261 0.6 1.0 0.6 0.4 1.0 0.8 0.6 0.5 49 42 30 20 
 Gas Instant.  218 257 242 232 0.5 0.7 0.5 0.3 1.0 0.8 0.6 0.5 41 34 24 15 
 a. < 10 Litre/Minute  - - 4.4 5.8 - - 0.1 0.0 - - 0.1 0.1 - - 9.5 7.0 
 b. 10 < 13 Litre/Min. - - 143 142 - - 0.4 0.2 - - 0.4 0.3 - - 11 6 
 c. ≥ 13 Litre/Minute  - - 95 84 - - 0.1 0.1 - - 0.1 0.1 - - 3.6 1.8 
 Gas Storage  45 40 34 29 0.1 0.3 0.1 0.1 - - - - 7.9 7.7 6.1 5.8 
 Condensing  - 0.0 0.1 0.3 - - - - - - - - 0.1 0.7 1.0 1.3 
 a. < 80 Litres  - - - - - - - - - - - - - - - - 
 b. 80 < 120 Litres  - - - - - - - - - - - - - - - - 
 c. 120 < 200 Litres  - - - - - - - - - - - - - - 0.2 0.5 
 d. 200 < 500 Litres  - - - - - - - - - - - - - - 0.8 0.8 
 e. ≥ 500 Litres  - - 0 0 - - - - - - - - - - - - 
 Non Condensing  45 40 34 28 0.1 0.3 0.1 0.1 - - - - 7.8 7.0 5.1 4.5 
 a. < 80 Litres  - - 21 18 - - 0.1 0.0 - - - - - - - - 
 b. 80 < 120 Litres  - - 7.0 6.5 - - 0.0 0.0 - - - - - - 0.6 0.4 
 c. 120 < 200 Litres  - - 0.9 0.7 - - 0.0 0.0 - - - - - - 0.6 0.5 
 d. 200 < 500 Litres  - - 1.3 1.0 - - - - - - - - - - 3.9 3.6 
 e. 500 < 1000 Litres  - - 1.6 1.1 - - - - - - - - - - - - 
 f. ≥ 1000 Litres  - - 2.9 1.4 - - - - - - - - - - - - 
 Flue Type                  
 Fan Flue  - - 21 19 - - - - - - - - - - 1.7 1.6 
 Open Flue  - - 14 10 - - 0.1 0.1 - - - - - - 4.3 4.1 
  

                 HEAT PUMPS (kW)  - 0.0 0.4 8.5 - - - - - - - - 0.3 1.9 0.6 0.1 
 a. < 5  - - 0.4 8.2 - - - - - - - - - - 0.6 0.1 
 b. 5 < 10  - - 0.0 0.3 - - - - - - - - - - 0 0 
 c. 10 < 15  - - - - - - - - - - - - - - - - 

 THERMOSYPHON  3 11 33 18 - - - - - - - - - - - - 
 a. < 80 Litres  - - 4.9 2.5 - - - - - - - - - - - - 
 b. 80 < 120 Litres  - - 7.9 4.6 - - - - - - - - - - - - 
 c. 120 < 200 Litres  - - 12.4 7.1 - - - - - - - - - - - - 
 d. 200 < 500 Litres  - - 4.1 2.0 - - - - - - - - - - - - 
 e. 500 < 1000 Litres  - - 2.3 1.1 - - - - - - - - - - - - 
 f. ≥ 1000 Litres  - - 1.0 0.5 - - - - - - - - - - - - 
  

                TOTAL 2666 2816 2493 2087 32 42 33 32 41 52 47 51 551 596 641 578 
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Poland Portugal Romania Slovakia 

  00 05 10 14 00 05 10 14 00 05 10 14 00 05 10 14 

 COMBI BOILERS  74 82 94 100 41 28 15 8.8 56 169 161 167 20 20 14 14 
  

                 CYLINDERS  50 62 118 146 7.5 15.9 16.2 10.9 3.3 14 25 26 4.2 14 24 22 
 Bi-/Multivalent Cyl.  9.2 18 38 60 0.2 0.8 3.4 2.8 0.3 1.7 4.7 5.5 0.3 2.7 4.7 4.5 
 Monovalent Buffer  0.9 2.8 5.4 5.1 - 0.1 1.4 1.2 0.3 0.7 1.2 1.9 0.6 0.9 1.4 1.3 
 Monoval. SHW Separ.  33 35 65 72 7.3 8.9 8.8 5.2 2.7 12 19 18 3.3 7.5 15 15 
 SHW Cylinders Integr.  7.0 6.2 9.3 9.2 - 6.0 2.7 1.8 - 0.4 0.4 0.3 - 3.4 2.2 1.4 
 a. < 80 Litres  - - 4 5.5 - - - 0.4 - - 1.1 1.0 - - 0.6 0.4 
 b. 80 < 120 Litres  - - 41 50 - - - 1.7 - - 3.3 2.9 - - 3.4 3.4 
 c. 120 < 200 Litres  - - 44 52 - - - 6.1 - - 8.6 9.1 - - 15 13 
 d. 200 < 500 Litres  - - 19 28 - - - 2.2 - - 10.5 10.6 - - 3.5 3.5 
 e. 500 < 1000 Litres  - - 5.6 7.3 - - - 0.5 - - 1.2 1.5 - - 1.1 0.9 
 f. ≥ 1000 Litres  - - 3.5 3.9 - - - 0.1 - - 0.4 0.4 - - 0.1 0.1 
 Coiled  - - 70 76 - - - 5 - - 19 18 - - 17 16 
 Plate-to-Plate  - - 1 1 - - - 2 - - 0 0 - - 0 0 
 Tank-in-Tank  - - 4 4 - - - 1 - - 0 0 - - 0 0 
  

                 ELECTRIC  533 332 310 295 53 67 75 90 63 93 134 165 57 60 52 54 
 Electric storage  293 154 152 143 50 65 74 89 60 89 127 158 40 47 40 42 
≤ 30 Litres Unpress.  - - 1.5 1.4 - - - - - - 7.6 7.9 - - 4.3 4.3 
< 30 Litres Press  - - 21 17 - - 14 8.7 - - 17 9 - - 3.5 4.0 
≥ 30 Litres Press o/w  - - 129 125 - - 60 80 - - 103 140 - - 32 34 
 b. 30 < 80 Litres  - - 114 110 - - 30 18 - - 70 93 - - 8.9 10 
 c. 80 < 150 Litres   - - 10 10 - - 12 40 - - 27 41 - - 11 10 
 d. 150 < 200 Litres  - - 4.6 4.7 - - 11.1 14.2 - - 5.3 6.0 - - 9.2 10 
 e. 200 < 400 Litres  - - 0.6 0.6 - - 3.7 4.5 - - 0.1 0.2 - - 1.9 3.1 
 f. ≥ 400 Litres  - - 0.5 0.4 - - 3.0 2.7 - - 0.1 - - - 0.5 0.5 
 Electric Instant.  240 178 158 152 3.0 2.1 1.3 0.5 3.0 4.0 7.3 7.0 17.0 12.5 12.2 11.7 
 a. < 12 kW  - - 145 140 - - 1.3 0.5 - - 7.3 7.0 - - 10.1 9.8 
 b. ≥ 12 kW  - - 13 12 - - 0.0 0.0 - - - - - - 2.1 1.9 
 Electric Showers  - - - - - - - - - - - - - - - - 
  

                 GAS-FIRED  158 175 159 124 357 266 182 124 6.5 24 22 11 16 18 11 8 
 Gas Instant.  130 156 145 113 355 265 180 123 6.0 23 21 11 6.0 3.5 2.3 1.6 
 a. < 10 Litre/Minute  - - 82 64 - - 5.0 3.4 - - 1.5 0.8 - - 1.2 0.8 
 b. 10-13 Litre/Min.  - - 63 49 - - 172 116 - - 15 8.0 - - 1.1 0.7 
 c. ≥ 13 Litre/Minute  - - - - - - 2.7 3.3 - - 4.5 2.3 - - 0.0 0.0 
 Gas Storage  28 19 14 12 2.1 1.4 2.2 1.0 0.5 0.9 0.5 0.4 10 14 8.4 6.7 
 Condensing  - - 0 0 - - 0.2 0.1 - - - - - - 0.0 0.1 
 a. < 80 Litres  - - - - - - - - - - - - - - - - 
 b. 80 < 120 Litres  - - - - - - 0.1 0.1 - - - - - - - - 
 c. 120 < 200 Litres  - - - - - - 0.1 0.0 - - - - - - - - 
 d. 200 < 500 Litres  - - - - - - - - - - - - - - 0.0 0.0 
 e. ≥ 500 Litres  - - 0.0 0.2 - - - - - - - - - - 0.0 0.1 
 Non Condensing  28.0 18.7 14.0 11.8 2.1 1.4 2.0 0.9 0.5 0.9 0.5 0.4 9.5 14.2 8.4 6.6 
 a. < 80 Litres  - - 1.6 1.5 - - 0.0 0.0 - - 0.3 0.2 - - 2.0 1.4 
 b. 80 < 120 Litres  - - 8.3 6.2 - - 0.1 0.1 - - 0.2 0.1 - - 5.4 4.3 
 c. 120 < 200 Litres  - - 3.6 3.4 - - 0.1 0.1 - - - 0.0 - - 0.7 0.5 
 d. 200 < 500 Litres  - - 0.2 0.3 - - 1.2 0.5 - - - - - - 0.2 0.2 
 e. 500 < 1000 Litres  - - 0.2 0.2 - - 0.4 0.2 - - - - - - 0.1 0.1 
 f. ≥ 1000 Litres  - - 0.1 0.2 - - 0.1 0.0 - - - - - - 0.0 0.1 
 Flue Type  - - - - - - - - - - - - - - - - 
 Fan Flue  - - 7.7 6.6 - - 0.4 0.2 - - - 0.0 - - 2.7 2.3 
 Open Flue  - - 6.3 5.4 - - 1.8 0.7 - - 0.5 0.3 - - 5.7 4.4 
  

                 HEAT PUMPS (kW)  - 0.4 3.6 8.7 - 0.8 2.7 2.4 - 0.0 0.1 0.1 - 0.0 0.0 0.1 
 a. < 5 kW - - 3.6 8.7 - - 2.7 2.4 - - - 0.1 - - 0.0 0.0 
 b. 5 - 10 kW - - - - - - - - - - - 0 - - - - 
 c. 10 < 15 kW - - - - - - - - - - - - - - - - 

 THERMOSYPHON  - - - - 0 3 30 16 0 0 1 1 - - - - 
 a. < 80 Litres  - - - - - - - 1 - - 0 0 - - - - 
 b. 80 < 120 Litres  - - - - - - - 3 - - 0 0 - - - - 
 c. 120 < 200 Litres  - - - - - - - 3 - - 1 1 - - - - 
 d. 200 < 500 Litres  - - - - - - - 6 - - 0 0 - - - - 
 e. 500 < 1000 Litres  - - - - - - - 2 - - - - - - - - 
 f. ≥ 1000 Litres  - - - - - - - 0 - - - - - - - - 
  

                TOTAL 816 651 684 675 459 381 322 251 129 300 343 370 96 112 100 97 
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Slovenia Spain Sweden United Kingdom 

  00 05 10 14 00 05 10 14 00 05 10 14 00 05 10 14 

 COMBI BOILERS  5.5 7.8 6.0 2.9 463 474 334 262 - - 0.03 0.04 654 1099 1189 1334 
  

                 CYLINDERS  8.6 10.5 10.4 9.9 113 111 100 62 32 53 57 48 673 640 519 418 
 Bi-/Multivalent Cyl. 1.6 2.6 2.7 2.7 3.8 20.3 1.9 1.6 1.7 6.9 6.9 7.7 22 46 67 47 
 Monovalent Buffer  0.2 1.4 1.1 1.0 0.2 1.2 2.8 3.0 5.3 7.2 5.3 4.0 0.4 5.5 7.5 8.1 
 Monovalent SHW Separ.  6.0 6.0 6.1 5.2 56 41 71 45 5 4 4 4 651 577 431 350 
 SHW Cylinders Integr.  0.8 0.5 0.5 1.0 53 49 24 13 20 35 41 33 - 12 14 13 
 a. < 80 Litres  - - 0.8 0.7 - - 19 10 - - 0.4 0.3 - - 23 21 
 b. 80 < 120 Litres  - - 4.3 3.8 - - 47 28 - - 2.5 2.3 - - 53 59 
 c. 120 < 200 Litres  - - 2.1 2.2 - - 22 14 - - 43 36 - - 197 165 
 d. 200 < 500 Litres  - - 2.7 2.8 - - 8.7 6.4 - - 6.8 6.5 - - 217 163 
 e. 500 < 1000 Litres  - - 0.3 0.3 - - 2.2 2.0 - - 3.8 3.0 - - 27 8 
 f. ≥ 1000 Litres  - - 0.1 0.1 - - 0.9 0.9 - - 0.4 0.4 - - 1.5 2.3 
 Coiled  - - 6.3 5.6 - - 75 46 - - 42 34 - - 402 342 
 Plate-to-Plate  - - 0.2 0.6 - - 11 6.9 - - 2.3 1.8 - - 15 6 
 Tank-in-Tank  - - 0.0 0.0 - - 9.5 4.1 - - 0.7 0.6 - - 28 15 
  

                 ELECTRIC  54 53 40 35 492 780 738 737 39 52 51 50 243 264 210 224 
 Electric storage  54 52 39 35 486 775 732 732 37 49 48 47 136 158 137 132 
≤ 30 Litres Unpress.  - - 11.6 9.2 - - 2.2 3.7 - - - - - - 15 7.9 
< 30 Litres Press  - - 7.7 6.9 - - 129 117 - - 2.2 2.2 - - 51 53 
≥ 30 Litres Press o/w  - - 20.0 18.8 - - 601 611 - - 45 45 - - 71 71 
 b. 30 < 80 Litres  - - 9.1 9.4 - - 401 403 - - 10 10 - - 7 8 
 c. 80 < 150 Litres   - - 6.8 5.9 - - 148 154 - - 19 20 - - 19 17 
 d. 150 < 200 Litres  - - 3.8 3.1 - - 29 29 - - 8.8 7.5 - - 20 20 
 e. 200 < 400 Litres  - - 0.3 0.4 - - 15 18 - - 7.4 7.2 - - 25 26 
 f. ≥ 400 Litres  - - - - - - 7 7 - - - - - - - - 
 Electric Instant.  - 0.5 0.7 0.6 6.0 5.3 5.6 5.5 1.5 3.0 3.3 3.3 1081 1262 1303 1273 
 a. < 12 kW  - - 0.5 0.5 - - 3.1 3.0 - - 0.8 0.8 - - 29 53 
 b. ≥ 12 kW  - - 0.1 0.1 - - 2.5 2.5 - - 2.5 2.4 - - 44 39 
 Electric Showers  - - - - - - - - - - - - 1081 1262 1229 1181 
  

                 GAS-FIRED  1.1 1.4 1.4 1.2 821 769 499 397 - 0 1 1 47 71 42 36 
 Gas Instant.  1.1 1.4 1.4 1.2 815 761 492 393 - 0 1 1 36 59 32 28 
 a. < 10 Litre/Minute  - - 0.4 0.3 - - 102 81 - - 0.3 0.4 - - 1.6 1.4 
 b. 10 < 13 Litre/Min.  - - 0.7 0.6 - - 330 263 - - 0.4 0.5 - - 5.8 6.7 
 c. ≥ 13 Litre/Minute  - - 0.3 0.3 - - 61 49 - - 0.1 0.1 - - 24.7 20.0 
 Gas Storage  - - - - 6.0 7.5 7.0 3.9 - - - - 11 13 10 8 
 Condensing  - - - - - - - - - - - - - 1.7 3.9 5.7 
 a. < 80 Litres  - - - - - - - - - - - - - - 0.1 0.2 
 b. 80 < 120 Litres  - - - - - - - - - - - - - - 0.2 0.3 
 c. 120 < 200 Litres  - - - - - - - - - - - - - - 1.4 1.8 
 d. 200 < 500 Litres  - - - - - - - - - - - - - - 1.4 2.1 
 e. ≥ 500 Litres  - - - - - - - - - - - - - - 0.9 1.3 
 Non Condensing  - - - - 6.0 7.5 7.0 3.9 - - - - 11 11 6.0 2.6 
 a. < 80 Litres  - - - - - - 2.5 1.3 - - - - - - 0.3 0.1 
 b. 80 < 120 Litres  - - - - - - 2.0 1.2 - - - - - - 0.5 0.2 
 c. 120 < 200 Litres  - - - - - - 1.4 0.8 - - - - - - 0.7 0.3 
 d. 200 < 500 Litres  - - - - - - 0.5 0.3 - - - - - - 1.4 0.6 
 e. 500 < 1000 Litres  - - - - - - 0.4 0.2 - - - - - - 1.7 0.8 
 f. ≥ 1000 Litres  - - - - - - 0.3 0.2 - - - - - - 1.4 0.6 
 Flue Type                  
 Fan Flue  - - - - - - 4.6 2.7 - - - - - - 7.4 7.9 
 Open Flue  - - - - - - 2.5 1.2 - - - - - - 2.5 0.4 
  - - - - - - - - - - - - - - - - 
 HEAT PUMPS (kW)  0.5 2.5 5.0 5.3 - - 0.6 2.5 - - - - - - 0.4 0.6 
 a. < 5  - - 5.0 5.3 - - 0.5 2.3 - - - - - - 0.3 0.6 
 b. 5 < 10  - - - - - - 0.1 0.3 - - - - - - 0.0 0.0 
 c. 10 < 15  - - - - - - - - - - - - - - - - 

 THERMOSYPHON  - - - - 1.0 6.9 11 7.5 - - - - - 0.1 0.8 0.4 
 a. < 80 Litres  - - - - - - 0.2 0.2 - - - - - - 0.1 0.1 
 b. 80 < 120 Litres  - - - - - - 0.7 0.4 - - - - - - 0.2 0.1 
 c. 120 < 200 Litres  - - - - - - 3.5 2.3 - - - - - - 0.3 0.1 
 d. 200 < 500 Litres  - - - - - - 4.2 3.1 - - - - - - 0.2 0.1 
 e. 500 < 1000 Litres  - - - - - - 2.0 1.4 - - - - - - - - 
 f. ≥ 1000 Litres  - - - - - - 0.2 0.2 - - - - - - - - 
  

                TOTAL 70 75 63 55 1890 2140 1681 1469 70 105 109 100 2591 3230 3191 3195 
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Table 55. Water heater sales by type, Member State, clustered by year (2000-2005-2010-2014) 

  year  COMBI   CYL   ESWH   EINWH   GIWH   GSWH   HPWH   SOL  TOTAL 
EU 2014       7 468       4 995      12 287       4 970        3 891        581.0         32.2            98    33 323  
AT 2014            19            94           124              5              5           0.8           5.4             -          253  
BE 2014          142            68           178              5            25           2.7           5.2             -          425  
BG 2014              2            25           170            34              0            0.1            0.1              2         233  
CR 2014            12              8            89               1              3           0.2           0.3               1          114  
CZ 2014            44            76           180              11              5           11.2            0.1             -          327  
DE 2014          165          595          785           651            27          13.9          14.5             -        2 251  
DK 2014              2            33            34               1               1           0.2           0.3             -            72  
EE 2014              1              2            23              2               1             -              -              -            29  
EI 2014            10            39              11           127              0            1.0           0.0              0         189  
ES 2014          262            62          732              5          393           3.9           2.5              8       1 469  
FI 2014            -              18            25               1             -              -              -              -            44  
FR 2014          423           189        1 300             -             83         26.0         67.7             -       2 088  
GR 2014            13            33            58               1              0            0.1            0.1            56         162  
HU 2014            40             14           123               1             14           9.3            0.1             -          201  
IT 2014          783            117          900             -           232         28.6           8.5             18      2 087  
LT 2014              7             12            28              3              0             -              -              -            51  
LV 2014              3              3            23              2              0            0.1             -              -            32  
NL 2014          385             17           155              0             15           5.8            0.1             -          578  
PL 2014          100           146           143           152            113          12.0           8.7             -          675  
PT 2014              9              11            89               1           123            1.0           2.4             16         251  
RO 2014          167            26           158              7              11           0.4            0.1               1         370  
SI 2014              3             10            35               1               1             -            5.3             -            55  
SK 2014            14            22            42             12              2           6.7            0.1             -            97  
SV 2014              0            48            47              3               1             -              -              -          100  
UK 2014       1 334           418           132        1 273            28           8.3           0.6              0       3 195  
AT 2010            17           106           139              6              6           0.8           5.5             -          280  
BE 2010          145            88           189              4            44           3.9           0.9             -          475  
BG 2010              3            22            151            33              0            0.1           0.0               1          211  
CR 2010            26             10            77              2              4           0.6            0.1              0         120  
CZ 2010            50            66           166             14              11           11.6           0.0             -          318  
DE 2010          149           561          750          645            32          19.4           9.5             -        2 164  
DK 2010              2            34            35               1               1            0.1           0.3             -            72  
EE 2010              1               1             21              2               1             -              -              -            27  
EI 2010              6            55             19           122              0            1.7           0.0              0         203  
ES 2010          334           100          732              6          492           7.0           0.6              11       1 681  
EU 2010       8 924       3 830       9 850       5 225       2 459       233.7        159.7          265    30 945  
FI 2010            -              14            32              2             -              -              -              -            48  
FR 2010          421          229        1 580             -             115         30.6          16.0             -       2 392  
GR 2010            13            43            98               1               1           0.9           0.0            53         209  
HU 2010            39             14           130              2            23          17.0            0.1             -          224  
IT 2010          982           142        1 060             -           242         34.3           0.4            33      2 493  
LT 2010              5             12            26              3               1             -              -              -            47  
LV 2010              2              3            26              2               1            0.1             -              -            33  
NL 2010          433            27           150               1            24            6.1           0.6             -          641  
PL 2010            94            118           152           158           145          14.0           3.6             -          684  
PT 2010            15             16            74               1           180           2.2           2.7            30         322  
RO 2010           161            25           127              7             21           0.5            0.1               1         343  
SI 2010              6             10            39               1               1             -            5.0             -            63  
SK 2010            14            24            40             12              2           8.4           0.0             -          100  
SV 2010              0            57            48              3               1             -              -              -          109  
UK 2010        1 189           519           137        1 303            32           9.9           0.4               1       3 191  
AT 2005            17            96           140              6              8            1.0           3.3             -          271  
BE 2005            90            78           175              4            56           4.9           0.2             -          408  
BG 2005              6             21           185            50              0           0.2           0.0               1         264  
CR 2005            35              11           130              3              8           0.7           0.0              0         188  
CZ 2005            65            59          207             19             14          17.5             -              -          381  
DE 2005          147          676          842           610            40         32.0           4.9             -       2 352  
DK 2005              4            35            43               1               1           0.2           0.3             -            83  
EE 2005              2              2            22              2              9             -              -              -            37  
EI 2005            12           104             16           157               1           2.6             -               0         291  
ES 2005          474            111          775              5           761           7.5             -               7       2 140  
EU 2005       7 771       4 350       11 220        4 196        3 819       379.8         62.4           149     31 457  
FI 2005            -               8             41              2             -              -              -              -            51  
FR 2005          491          268         1 410             -            147         32.3           2.5             -        1 860  
GR 2005            17            59            161               1               1           0.5             -             67         306  
HU 2005            66             16           130               1             41         35.0           0.0             -          288  
IT 2005       1 237            112         1 160             -           257         39.6           0.0              11       2 816  
LT 2005              8              5            35              4               1             -              -              -            52  
LV 2005              5              4            30              2               1           0.3             -              -            42  
NL 2005          387            30           135               1            34           7.7            1.9             -          596  
PL 2005            82            62           154           178           156          18.7           0.4             -          651  
PT 2005            28             16            65              2          265            1.4           0.8              3         381  
RO 2005          169             14            89              4            23           0.9           0.0              0         300  
SI 2005              8              11            52               1               1             -            2.5             -            75  
SK 2005            20             14            47             13              4          14.2           0.0             -           112  
SV 2005            -             53            49              3              0             -              -              -          105  
UK 2005       1 099          640           158        1 262            59          12.7             -               0      3 230  
AT 2000            17            86           159              6              11            1.4           2.7             -          283  
BE 2000            53            75           168              2            67           5.3           0.0             -          369  
BG 2000              0               1            90              5              0            0.1             -               0           97  
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CR 2000              7              9            161             -               9             -              -              -          186  
CZ 2000            81             14           162            25             13         28.0             -              -          323  
DE 2000          174           641        1 096          658            63         60.0           3.6             -       2 695  
DK 2000              1            26            36               1               1            0.1           0.6             -            65  
EE 2000              1               1             21              2               1             -              -              -            26  
EI 2000              1            66              11           103               1           2.3             -              -          184  
ES 2000          463            113          486              6           815           6.0             -                1       1 890  
EU 2000      17 149       7 828      19 570      10 336       4 497       476.8       304.4          436     60 106  
FI 2000            -               6            35              3             -              -              -              -            44  
FR 2000          500          209         1 160             -            155           41.1             -              -        1 566  
GR 2000              1            67           148              4               1             -              -             45         264  
HU 2000            71              8           130             -             33         37.0             -              -          279  
IT 2000       1 070            115         1 215             -            218         45.3             -               3      2 666  
LT 2000              6               1             31              2               1             -              -              -            41  
LV 2000              2              2            26              2               1            0.1             -              -            32  
NL 2000          322            32           147               1             41           7.9           0.3             -          551  
PL 2000            74            50          293          240           130         28.0             -              -          816  
PT 2000            41              8            50              3          355            2.1             -               0         459  
RO 2000            56              3            60              3              6           0.5             -               0         129  
SI 2000              6              9            54             -                1             -            0.5             -            70  
SK 2000            20              4            40             17              6           9.5             -              -            96  
SV 2000            -             32            37              2             -              -              -              -            70  
UK 2000          654          673           136         1 081            36           11.0             -              -        2 591  
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ANNEX C: PRICES 

Source: VHK, Special Review Study on Categorisation Water Heaters, for the European 

Commission following clause 7(2) of Commission Regulation (EU) No. 814/2013 
regarding Ecodesign requirements for water heaters and hot water storage tanks, 11 

July 2016.  
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Table 56 Examples of Water Heater List Prices 2015 in €, by type 

(source : VHK update of BRG 2006)* 

Country electr. storage electr. instant. gas storage gas instant. indirect cylinder solar tank 

Austria  217 880 572 957 1287 

Belgium  193 781 370 831 891 

Czech Rep.  130 594 202 528 0 

Denmark 330 374 1188 748 682 2200 

Estonia 220 172 0 0 814 0 

Finland  294 0 0 1026 0 

France  0 963 0 853 1925 

Germany  363 789 0 1265 1018 

Greece 233 143 1016 286 882 660 

Hungary 178 99 330 183 572 0 

Ireland 363 275 504 414 134 0 

Italy  0  442 1243 1492 

Latvia 176 147 594 297 924 0 

Lithuania  154 0 297 968 0 

Netherlands  319 0 462 726 1298 

Poland 183 112 220 295 832 0 

Portugal 348 184 0 289 1037 0 

Slovakia 246 108 524 242 383 0 

Slovenia 165 198 0 440 550 0 

Spain 220 180 553 210 1140 1073 

Sweden 1001 0 0 0 1595 2200 

UK  361 0 453 351 2002 

       

average 306 211 688 365 832 1459 

 

*=BRGC 2005 prices, inflation corrected (2%/year) minus learning effect (1%/year) 
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Table 57. More examples of Water Heater List Prices 2015 in €, by type 

(source : VHK update of BRG 2006) 

Type/range 
avg. 
List 

countries prices (EUR incl. VAT) 

Electric storage 306 
 

      unpressurised 5 litres 39 AT 39 
     unpressurised 10-15 litres 96 AT/ DE 63 129 

    unpressurised 15-30 136 AT 136 

     unpressurised large 
(UK/IRL) 

981 UK 

      
         pressurised 0-10 litres 133 BE/ IT 189 77 

    pressurised 10-30 litres 246 BE/ DE/ IT/ PT 204 480 97 220 230 
 pressurised <30/15 litres 164 AT/ FR/ ES 215 187 89 

   pressurised 30 litres 183 PT/ ES 231 133 
    pressurised up to 50 litres 220 FI/ FR/ IT/ PT/ ES 275 180 
    

         pressurised 80 litres 273 PT/ ES 327 218 
    pressurised 31-100 litres 289 BE/ IT/ PT/ ES 325 194 352 287 

  pressurised 101-150 litres 350 BE/ FR/ IT 417 264 367 

   pressurised 151-200 litres 426 BE/ FR/ PT/ ES 449 495 374 385 

  
         pressurised 30-200 litres 482 AT/ DE 319 644 

    pressurised >200 litres 781 AT/ BE/ FR/ DE 615 517 781 1210 
  

         pressurised 50-300 litres 567 FI 567 

     pressurised 500 litres+ 1010 FI/ FR 798 1210         

Gas storage 688 
 

      <80 litres 418 IT 418 

     80-200 litres 734 IT 734 
     >200 litres 4205               

Gas instantaneous 365 
 

      5-<10 litres/minute 237 BE/ FR/ DE/ IT/ PT/ ES 240 239 330 253 242 116 

10-<13 litres/minute 315 BE/ FR/ DE/ IT/ PT/ ES 336 295 391 352 288 226 

13+ litres/minute 433 BE/ FR/ DE/ IT/ PT/ ES 413 369 559 529 385 343 

 

 

Table 58. Heat Pump Water Heater (exhaust) brands/manufacturers (incomplete*) 

Alpha-Innotec Buderus Junkers Stiebel Eltron Windhager 

Aquaplex Daikin Michl Sunex   

Ariston Dimplex Novelan Vaillant   

Atlantic Haier Ochsner Viessmann   

Austria Email Hautec Remko Waterkotte   

Bartl Hoval Rossato Weishaupt   

*= Amongst others Japanese manufacturers of split-type HPWHs (Panasonic, Sanden, etc.) are not included.  
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Table 59. Heat Pump Water Heater prices Jan. 2016 (exhaust air source) 

 
  

Dedicated Hot Water Heat Pump prices 2015 ex VAT, ranked by price(Prices in Italic are street prices recalculated with VAT 20% 
to prices excl. VAT) 

Product Nr.  Brand Price in Euro (ex VAT) Volume in litres 

 

Product Nr.  Brand Price in Euro (ex VAT) Volume in litres 

Product Nr.  Brand Price in Euro (ex VAT) Volume in litres 

 

Product Nr.  Brand Price in Euro (ex VAT) Volume in litres 

6 C  €     708  80 
 

42 P  €   2 599  250 

5 C  €     741  100 
 

37 M  €   2 640  270 

24 J  €     899  250 

 

17 G  €   2 650  270 

38 N  € 1 166  200 

 

66 W  €   2 652  285 

25 J  € 1 283  250 

 

12 E  €   2 680  450 

39 N  € 1 333  300 
 

21 H  €   2 700  260 

52 S  € 1 503  300 
 

63 V  €   2 701  300 

11 E  € 1 763  302 
 

32 L  €   2 720  270 

9 D  € 1 818  270 

 

2 A  €   2 765  285 

10 E  € 1 928  302 

 

18 G  €   2 770  260 

3 B  € 2 000  200 

 

15 G  €   2 805  270 

19 G  € 2 077  270 
 

48 R  €   2 850  220 

64 V  € 2 195  285 
 

67 W  €   2 857  277 

4 B  € 2 200  300 
 

33 L  €   2 870  258 

7 C  € 2 250  200 

 

40 O  €   2 886  285 

62 U  € 2 250  270 

 

30 K  €   2 908  300 

65 W  €  2 250  235 

 

16 G  €    2 920  260 

46 Q  €  2 290  300 
 

13 F  €    2 930  270 

43 P  €  2 299  250 
 

61 U  €    2 936  300 

71 Y  €  2 336  270 
 

27 K  €    2 963  300 

34 M  €  2 420  270 

 

22 I  €    2 973  290 

54 S  € 2 433  300 

 

44 P  €   3 099  300 

28 K  €  2 453  200 

 

23 I  €    3 132  290 

47 Q  €  2 480  300 
 

31 K  €    3 295  300 

1 A  €  2 485  285 
 

49 R  €    3 300  285 

8 C  € 2 490  250 
 

70 X  €   3 360  300 

20 H  € 2 490  200 

 

45 P  €   3 549  300 

35 M  €  2 515  270 

 

68 X  €    3 614  290 

36 M  €  2 560  270 

 

14 F  €    3 660  400 

41 O  €  2 584  285 
 

69 X  €    3 941  290 

prices ex VAT from sen.eu (wholesaler), sonnewindwaerme.de/marktuebersicht, energie-datenbank.eu 

street prices incl. VAT from heizprofishop.at , www.warmtepompboiler.net, amazon.de, idealo.de recalculated to ex VAT at 20%. 

Prices are indicative. Authors assume no liability for price information supplied. All prices are excluding installation and transport. 
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Table 60. Bivalent indirect cylinder (domestic hot water tank with single or twin coil), ranked by price 

Note that German prices are on average 50% above the EU-average [misc. sources, German market Jan. 2016] 

Nr. Brand 
List price ex 
VAT 

Energy 
label 

Volume 
Loss 
(W) 

Nr. Brand 
List price ex 
VAT 

Energy 
label 

Volume 
Loss 
(W) 

1 Q 519   300 L   
 

68 R 1508   452 L   

2 Q 537   300 L   
 

69 W 1508   385 L   

3 L 622 B  209 L 59 W 
 

70 N 1520 C  186 L 73 W 

4 D 625 C  197 L 71 W 
 

71 V 1526   450 L   

5 Q 627   400 L   
 

72 X 1549   500 L   

6 Q 641   400 L   
 

73 E 1566   449 L   

7 D 720 C  196 L 71 W 
 

74 Q 1575   1000 L   

8 K 724   300 L   
 

75 M 1588   480 L   

9 L 739 B  305 L 70 W 
 

76 L 1597 C  740 L 128 W 

10 Q 741   500 L   
 

77 E 1608   390 L   

11 G 755   300 L   
 

78 L 1613 C  442 L 110 W 

12 D 770 B  303 L   
 

79 K 1634   300 L   

13 F 774   300 L   
 

80 Q 1641   500 L   

14 B 780   300 L   
 

81 T 1678   500 L   

15 D 825 C  299 L   
 

82 S 1717   484 L   

16 O 854   146 L 50 W 
 

83 N 1720 C  287 L 83 W 

17 L 866 C  411 L 82 W 
 

84 W 1752   365 L   

18 J 878   300 L   
 

85 O 1758   600 L 121 W 

19 R 895   184 L   
 

86 L 1765 C  921 L 140 W 

20 K 908   400 L   
 

87 K 1775   400 L   

21 F 924   400 L   
 

88 W 1790   500 L   

22 O 933   300 L 100 W 
 

89 E 1882   490 L   

23 B 950   300 L   
 

90 N 1890 C  366 L 87 W 

24 E 954   290 L   
 

91 B 1924   345 L   

25 L 975 C  454 L 95 W 
 

92 O 1963   400 L 96 W 

26 P 989   300 L   
 

93 C 2010 C  290 L 77 W 

27 D 995   384 L 76 W 
 

94 N 2050 C  451 L 101 W 

28 S 1010   289 L   
 

95 D 2075 C  756 L   

29 D 1025 C  382 L   
 

96 A 2117   300 L   

30 J 1027   400 L   
 

97 O 2127   500 L 96 W 

31 E 1028   290 L   
 

98 R 2147   728 L   

32 E 1028   290 L   
 

99 C 2155 B  490 L 80 W 

33 I 1046   295 L   
 

100 P 2187   715 L   

34 O 1072   305 L 79 W 
 

101 T 2199   300 L   

35 F 1076   500 L   
 

102 M 2210   730 L   

36 T 1092   300 L   
 

103 D 2275 C  756 L 130 W 

37 D 1095 C  476 L 100 W 
 

104 C 2390 C  380 L 99 W 

38 O 1110   400 L 117 W 
 

105 W 2399   750 L   

39 V 1112   310 L   
 

106 D 2510   985 L   

40 J 1122   500 L   
 

107 M 2513   530 L   

41 U 1123   394 L 140 W 
 

108 R 2534   952 L   

42 X 1124   300 L   
 

109 V 2579   800 L   

43 R 1130   283 L   
 

110 H 2605   350 L   

44 D 1150 C  474 L   
 

111 C 2620 C  290 L 93 W 

45 B 1155   395 L   
 

112 O 2626   750 L   

46 Q 1181   300 L   
 

113 N 2650 C  733 L 135 W 

47 E 1208   380 L   
 

114 T 2650   300 L   

48 E 1208   380 L   
 

115 P 2721   895 L   

49 W 1248   285 L   
 

116 D 2800 D  985 L 150 W 

50 P 1256   400 L   
 

117 C 2845 C  370 L 100 W 

51 B 1277   500 L   
 

118 V 2931   1000 L   

52 O 1318   500 L 129 W 
 

119 G 2937   800 L   

53 O 1343   410 L 92 W 
 

120 N 2950 C  866 L 143 W 

54 U 1343   498 L 140 W 
 

121 W 2971   935 L   

55 V 1348   410 L   
 

122 O 3139   1000 L   

56 C 1355 C  290 L 80 W 
 

123 O 3231   575 L   

57 S 1355   398 L   
 

124 G 3244   990 L   

58 X 1364   400 L   
 

125 M 3387   850 L   

59 L 1387 C  378 L 88 W 
 

126 T 3495   500 L   

60 C 1395 C  371 L 100 W 
 

127 O 3561   770 L   

61 I 1407   470 L   
 

128 O 3893   835 L   

62 R 1424   365 L   
 

129 V 5347   1500 L   

63 P 1430   500 L   
 

130 M 6319   1200 L   

64 T 1443   400 L   
 

131 V 6675   2000 L   

65 C 1450 C  290 L 93 W 
 

132 M 8294   1600 L   

66 Q 1479   400 L   
 

133 M 10261   2000 L   

67 Q 1489   800 L   
 

AVERAGE   1845   516 L 99 W 
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III 

EXECUTIVE SUMMARY 

This is the final Task 3 report of the preparatory review study on the Ecodesign 

Commission Regulation (EU) No. 814/2013 and Energy Label Commission Delegated 

Regulation (EU) No. 812/2013 for (dedicated) water heaters. Task 3 not only serves as 

an update of figures on usage of the product during and after its life, following the MEErP 

methodology, but it also reviews specific aspects mentioned in Article 7 of the regulations 

and evaluates the effectiveness of the current regulations in as much as can be derived 

from usage data.  

The Task 3 report gives a clear picture of the water heating load of water heaters. Recent 

Eurostat statistics give an EU-wide picture of the energy sources that are used for water 

heating per Member State, at least for the period since 2015 and for the residential 

sector. This helps also to improve the quality of the estimates of energy use in the often 

underestimated services, industrial and other sectors.  

The total residential (84%) and non-residential (16%) sanitary hot water heating 

demand is 13.4 million m³ hot water/year @ 40 °C, which in terms of energy equals ~8 

million m³ hot water/year @ 60 °C. The net hot water content equals almost 470 TWh/yr. 

The dedicated water heaters provide approximately half of that (235 TWh).  

As regards the material resources use the water heaters are exemplary. New appliances 

weigh less than half compared to 15 years ago. Recycling of the –mostly metal—product 

is estimated at over 90%. The main concern, not for material resources but for energy 

resources and air pollution, is the long product life of inefficient types blocking the sales 

of new more efficient types.  

As regards the infrastructure for water heaters this report concentrates on the energy 

availability in the future, following the most recent Commission its strategic long-term 

vision for a climate-neutral economy by 2050. It shows that, although electrification is a 

key element, there is still a place for gaseous fuels of various kinds (hydrogen, biogas, e-

gas and even some natural gas) in a carbon-neutral society. In fact, hydrogen (and/or 

derivatives) from electrolysis of water by wind turbines and solar PV may well be the key 

for both back-up heating as well as the storage capacity needed in low wind- and/or solar 

energy days.  

 

 

 

 

 

  



 

IV 

ACRONYMS AND UNITS 

   Parameters 

CH Central Heating  A floor surface area building [m²] 

EC  European Commission  cair specific heat air [Wh/ m³.K]  

ECCP European Climate Change Programme  Q heat/energy [kWh] 

ED Ecodesign  q hourly air exchange [m³.h-1/ m³] 

EEA European Environmental Agency  rec ventilation recovery rate [-] 

EIA Ecodesign Impact Accounting (study)  S shell surface area building [m²] 

EL Energy Labelling  SV shell surface/volume ratio building 

ENER EC, Directorate-General Energy  t heating season hours [h] 

EnEV EnergieEinsparVerordnung (DE)  Tin Indoor temperature [°C] 

ENTR EC, Directorate-General Enterprise  Tout outdoor temperature [°C] 

ENTRANZE Policies to ENforce the TRAnsition to 
Nearly Zero Energy buildings in the EU-
27 

 U insulation value in [W/K. m²] 

EPBD Energy Performance of Buildings 
Directive 

 V heated building volume [m³] 

EPG Energie Prestatie Gebouwen (NL)  ∆T Indoor-outdoor temperature difference 
[°C] 

EPISCOPE Energy Performance Indicator Tracking 
Schemes for the Continuous 
Optimisation of Refurbishment 
Processes in European Housing Stocks 

 η (heating boiler) efficiency [-] 

GCV Gross Calorific Value (of a fuel)    

GIS Geographical Information System  Units  

HDD Heating Degree Days  € Euro 

HVAC Heating, Ventilation & Air Conditioning  °C degree Celsius 

IEA International Energy Agency  a annum (year) 

NACE Statistics classification by Economic 
Activity 

 bn billion (1000 million) 

NCV Net Calorific Value (of a fuel)   CO2 carbon-dioxide (equivalent) 

PBIE Building Performance Institute Europe   h hours 

pef primary energy factor  K degree Kelvin 

RT Réglémentation Thermique (FR)  kWh kilo Watt hour 

SAP Standard Assessment Procedure (UK)  m metre or million 

SCOP Seasonal Coefficient Of Performance  m² square metre 

SEER Seasonal Energy Efficiency Ratio  m³ cubic metre 

TABULA Typology Approach for Building Stock 
Energy Assessment 

 W Watt 

UHI Urban Heat Island 

VHK Van Holsteijn en Kemna (author) 
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1 INTRODUCTION  

This is the final Task 3 report of the preparatory review study on the Ecodesign 

Commission Regulation (EU) No. 814/2013 and Energy Label Commission Delegated 

Regulation (EU) No. 812/2013 for (dedicated) water heaters.  

Task 3 not only serves as an update of water heating load figures for the subsequent 

Tasks, following the MEErP methodology, but also reviews specific aspects mentioned in 

Article 7 of the regulations and evaluates the effectiveness of the current regulations  in 

light of the original and latest EU policy objectives.  

 Update (MEErP) 1.1

According to the MEErP methodology1 Task 3 entails the following subtasks (numbering 

from MEErP): 

3.1 System aspects use phase, for ErP with direct energy consumption  

Identify, retrieve and analyse data, report on the environmental & resources impacts 

during the use phase for ErP with a direct energy consumption effect, with impact levels 

subdivided in  

3.1.1 a strict product/ component scope (e.g. steady state efficiency and emissions at 

nominal load, as in traditional standards) 

3.1.2 an extended product approach: considering that the ErP will be subject to various 

loads/user demands; the product scope could extend to controllability (flexibility 

and efficiency to react to different load situations, e.g. modulating burner, variable 

speed drive, 'inverter’ ), the quality of possible controls (sensors, actuators, central 

processing unit) and/or the quality of auxiliary devices that may or may not be part 

of the ErP as placed on the market (e.g. separate heat recovery devices such as 

PFHRD2) 

 Examples of possibly important factors to consider, depending on the nature of the 

ErP, are: 

� Load efficiency (real load vs. nominal capacity);  
� Temperature- and/or timer settings;  
� Frequency and characteristic of use (e.g. hours in on, standby or off mode); 
� Power management enabling-rate and other user settings; 
� Best Practice in sustainable product use, amongst others regarding the items 

above. 

� etc. 

3.1.3 a technical systems approach: considering that the ErP is part of a larger product 

system and –through certain features of the ErP—can influence the functional 

performance and/or the resources use and emissions of that of that larger product 

system. E.g. central heating boiler regulation influencing indoor temperature 

fluctuation (discomfort), thus increasing heat demand. Other example: combination 

                                           
1 Kemna, R. et al., Methodology for Ecodesign of Energy-related Products (MEErP), VHK/COWI for the EC DG 

GROW, 2011.  

2 PFHRD= Passive Flue gas Heat Recovery Device (extracts residual heat from central heating boiler flue gas 
and uses them for sanitary hot water heating with a high energy saving potential) 
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and possible synergy from combining strict ErP with other ErP (consumer 

electronics TV/ PC/ phone/ camera; combi-boiler with both space and hot water 

heating; hybrid boiler combining gas boiler with heat pump, etc.). Note that this 

still considers solutions of which the ErP is a physical part.  

3.1.4 a functional systems approach: considering that often there are several ways to 

realize the basic function. E.g. water-based (hydronic) heating systems versus air-

based heating systems. Following the stipulations in the specific contract, this 

analysis will NOT be part of the review.  

3.2 System aspects use phase, for ErP with indirect energy consumption effect 

Following the stipulations in the specific contract, this analysis will ONLY be part of the 

review in as it concerns the indirect energy effects between space heating and water 

heating.  

 

3.3 End-of-Life behaviour  

Identify, retrieve and analyse data, report on consumer behaviour (avg. EU) regarding 

end-of-life aspects. This includes:  

 3.3.1 Product use & stock life (=time between purchase and disposal);  

3.3.2 Repair- and maintenance practice (frequency, spare parts, transportation and other 

impact parameters); 

 3.3.3 Collection rates, by fraction (consumer perspective); 

3.3.4 Estimated second hand use, fraction of total and estimated second product life (in 

practice); 

3.3.5 Best Practice in sustainable product use, amongst others regarding the items 

above. 

3.4 Local Infra-structure  

Identify, retrieve and analyse data, report on barriers and opportunities relating to the local 

infra-structure regarding  

 3.4.1 Energy: reliability, availability and nature 

 3.4.2 Water (e.g. use of rain water, possibilities for “hot fill” dishwashers); 

 3.4.3 Telecom (e.g. hot spots, WLAN, etc.); 

 3.4.4 Installation, e.g. availability and level of know-how/training of installers; 

3.4.5 Physical environment, e.g. fraction of shared products, possibilities for shared 

laundry rooms, etc. 

3.5 Recommendations  

Make recommendations on  

3.5.1 refined product scope from the perspective of consumer behaviour and 

infrastructure 

3.5.2 barriers and opportunities for Ecodesign from the perspective of consumer 

behaviour and infrastructure 

  

In principle this report is to follow the MEErP structure. Chapter 2 discusses the subtask 

3.1 and 3.2 ‘load’ for water heating. In that sense it is important to note that the current 

water heater regulations follow an extended product approach, i.e. an approximation of 

real-life heat generator(s) efficiency with some impact of controls or add-ons, but NOT a 

total heating system efficiency with distribution losses.  
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Note that the MEErP methodology was conceived to investigate new products. For review 

studies there can be shortcuts where subjects were already treated in the original 2007 

preparatory study. In that sense, the sections on subtasks 3.3 (end-of-Life) will be 

relatively short. Subtask 3.4 (infrastructure) will discuss the latest Commission action 

plan and consequences in terms of the availability of energy sources. 

 Review (Art. 7) 1.2

The Article 7 (‘Review’) mentions a number of specific topics that need to be investigated 

in the review: 

� For the Ecodesign regulation this involves in particular the assessment of: 

� the appropriateness of setting ecodesign requirements for greenhouse gas emissions 

related to refrigerants, emissions of carbon monoxide, hydrocarbons and particulate 

matter; 

� The appropriateness of setting stricter ecodesign requirements for energy efficiency, 

sound power level and emissions of nitrogen oxides; 

� The appropriateness of setting requirements for products working on gaseous and 

liquid fuels from biomass; 

� The validity of the primary energy factor (PEF); 

� The appropriateness of third-party certification. 

 

For the Energy labelling regulation, this involves in particular the assessment of: 

� An evaluation of the significant changes in market shares; 

� The appropriateness of the package label and fiche; 

 Evaluation 1.3

Following the Better Regulation Toolbox it is important for a review of existing regulations 

to evaluate whether the regulation did/does what it was supposed to do and whether 

there was no significant negative impact as intended in Article 15 of the Ecodesign 

Directive. 

In this respect it is important to realise that Task 3 cannot give a full evaluation of the 

existing regulations because other ingredients will be part of subsequent tasks.  

It is important to realise that Ecodesign measures and Energy Labelling were 

implemented only in September 2015, with 2nd and 3rd stage only in September 2017 and 

2018 respectively, and that the most recent market data available refer to 2016.  
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2 WATER HEATING LOAD 

 Hot water consumption 2.1

There are almost no specific surveys of HOT water use, but there are sources for average 

domestic WATER use in general, with sometimes consumer surveys (diaries, interviews) 

that expand on share of showers, baths, bathroom sinks (‘lavabo’) and other 

characteristics.  

Directly or indirectly (national statistics office, Eurostat, NGOs, environmental agencies, 

etc.) almost all of these surveys and statistics on water use come from associations of 

water utilities. Especially the data given by indirect sources are often outdated, 

incomplete and/or inaccurate.  

Outdated, while consumption is declining 

The residential water consumption in most European countries is declining. In some 

Eastern European countries, i.e. the Baltics, the decline can be more than 50% over the 

last 20 years. But also in Western-Europe, water consumption –both residential and non-

residential—has been declining by 10-20% over that 20 year period. In other words, it is 

important to find the most recent figures because figures from 10 years ago may be 10-

30% ‘off’.  

Data not available 

Not all countries have a well-organised national water utility association that retrieves 

data from its members. Hence, also the EU association (EurEau) cannot cover all 

countries. For instance, the 2017 edition of the European water utilities association 

EurEau cannot supply information regarding water consumption for Bulgaria, Estonia 

(and other Baltics), Croatia, Ireland, Luxemburg and the UK.  

Note that water utilities generally account only for water from the grid, which is fine for 

hot water use. But statistics on total consumption may be skewed when sources take into 

account not-grid water e.g. for irrigation, e.g. surface water, (often illegal) groundwater 

boreholes, etc. or bottled water (although impact of the latter on total water consumption 

is small). 

Small businesses with a residential contract 

The water utilities register the water consumption they have billed to their residential 

customers. But in most cases, unless there is an ex-post correction from additional 

surveys, this includes small businesses such as bars, small bistros, hairdressers, etc. that 

have a ‘residential’ contract but consume much more water than an average household. 

Germany explicitly mentions these small businesses to cause an extra 11 L/cap/d on 

their ‘household average’ of 121 L/cap/d. Also in other countries, e.g. Ireland, corrections 

for small business consumption are made. 

District heating hot water billed as non-residential 

The water utilities often do not consider the hot water that district heating companies are 

delivering to the households, because in a first instance that water is not billed to 

households but to the district heating company. This is the case in Baltic states, where 
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around half of the households have 2 meters for sanitary water: one for cold water from 

the water utilities and one for hot water from district heating. Only if there are surveys 

‘behind the meter’ and/or the share of district heating is small, consumption values are 

more reliable.  

To take Latvia as an example, the Task 2 report (Table 45, source: BRG 2017) shows 

54% of Latvian dwellings to be connected district heating, including domestic hot water 

supply3. In fact 65-70% of heat went to space heating and 30-35% to hot water supply4. 

The Latvian statistics office shows a domestic hot water consumption of 14.59 

m³/capita/year, i.e. 40 L/cap/year, in "Annual consumption of hot water per person in 

dwellings having hot water meters".5 So 54% of 40 L/cap/d (22 L/cap/d) have to be 

added to the average cold water consumption billed by the water supply companies to 

residential consumers.  

The latter is estimated at 84 L/cap/yr6. In other words, the total water consumption for 

Latvia is estimated at 106 L/cap/yr. This type of reasoning is true for the Baltic states 

and e.g. most of Poland, but not for instance for Sweden, where often sanitary hot water 

is produced by district heating but in a substation that is 'after the water meter' (in flat 

or house). Thus the water utilities will recognize this as water for residential consumers. 

In other countries, mainly in Eastern Europe, there is anecdotal information that there is 

a mix of both billing situations.7 The study team will make a correction on a case-by-case 

basis if the district heating share in a country is significant and anecdotal information 

shows that district heating domestic hot water could have been missed in the published 

numbers. In the end, for the Baltics (LV, LT, EE) and Slovakia an extra 22 L/cap/d was 

added. 

Leakage losses in the distribution network 

The water utilities know the distinction between water withdrawn for households, i.e. 

water resources set apart at the source, and the actual delivery of water to the 

households, i.e. after the meter, because the leakage losses in distribution can be huge: 

up to 40-50% with an EU average of 27%. However, the less knowledgeable indirect 

sources often confuse leaks with ‘withdrawals’ for consumption and publish consumption 

figures that are much too high. 

Leakage losses in house 

Last but not least, water leakage of toilets, taps, piping inside the home is not taken into 

account in any assessment. Yet, it is known that especially the leakage of toilets, e.g. 

inside the reservoir, which is the most difficult to detect, can have a significant impact.8  

For the moment, because there are no statistical data, also here the study team does not 

consider leakage losses inside the home.  

                                           
3 VHK, Preparatory Review Study Ecodesign and Energy Label for Water Heaters, draft interim report for the 

EC, 14 November 2017 (Table 45, Water Heater Park 2016, source BRG) 

4 PWC, Latvia Art 14 Assessment, for the Latvian Ministry of Economy, Feb. 2016.  

5 https://data1.csb.gov.lv/pxweb/en/vide/vide__energetika__energ_pat/EPM³90.px 

6 Assumed similar to neighbouring Estonia, which in a similar situation as regards district heating.  

7 Euroheat & Power, Country Profiles 2015, 2016. 

8 http://www.allianceforwaterefficiency.org/Household_Leaks.aspx 
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Variation between individual users 

The study team is looking for statistical averages to make the parameters manageable. 

Having said that, it is important for policy makers to realise that in individual cases water 

consumption can be half or twice as much as the average. In that sense, especially for 

showers, baths and other hot-water end uses, this study has retrieved information on the 

spread in frequency and capacity, dependence on family size, etc.. This is reported in a 

separate section. Also the study looked at non-residential (hot) water use in as much as 

information is available.  

Reporting 

The study team has made a considerable effort to retrieve and analyse water 

consumption and water end-use data in the EU28 and the two largest EFTA-countries 

Norway and Switzerland.  

 Water consumption per capita 2.2

The section hereafter starts with the end-result of the research: a graph of total EU water 

use by country, showing an average of 132 litres/capita/day. Subsequently sources and 

details per country are discussed.  

 

Figure 1. European Union, Average residential consumption in litres/inhabitant/day (source: 
EUREAU, Europe’s Water in Figures, 2017 edition) 
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Table 1 Compilation of sources for water consumption in EU28 

EU Source: Eureau, Europe's water in figures, 2017 edition. 

http://www.eureau.org/resources/publications/1460-eureau-data-report-2017-1/file . Accurate source but 

does not cover all countries. The average consumption for member countries is 128 litres per inhabitant 

per day. The average household composition is 2.3 inhabitants and the average consumption per 

household is 111 m³/household/year. Average water cost 380 euro per household (between 2012-2015 

roughly 3.25 euro/m³). In real terms (corrected for inflation) rises of 4% annually.  

Alternative source 1: Eurostat, Water Statistics https://ec.europa.eu/eurostat/statistics-

explained/index.php/Water_statistics. Incomplete, often outdated and sometimes inaccurate source; to 

use with caution.  

Related Ecodesign source: Cordella, M. et al., MEErP Preparatory Study on Taps and Showers, draft Final 
Report, JRC IPTS, 2014. 

Cordella, M. et al., Follow-up of the MEErP Preparatory Study on Taps and Showers, Draft Report v 1.8, 

October 2018. 

AT Source: Austrian Ministry on Sustainability and Tourism  

https://www.bmnt.gv.at/wasser/nutzung-wasser/Trinkwasser.html  

Source: https://www.bmnt.gv.at/english/water/Use-of-water/Supply-and-use-of-water-in-Austria.html 

End-uses original source 'WAVE' study 2012, BOKU SIG 

BE Source: https://www.vmm.be/nieuwsbrief/maart-2018/vlaming-verbruikt-114-liter-water-per-dag The 

Vlaamse Milieu Maatschappij found from a survey of 504 Flanders households 114 L/cap/d, including 14L 

for rain- and ground water for irrigation. In the table this 14L is subtracted mostly from outdoor use. Use 

of water from public grid is 100 L/cap/L in Flanders and approximately also in the Brussels region (source: 

Watermeter 2016-2017, drinkwaterproductie en -levering in cijfers, 2017; 

https://www.vmm.be/publicaties/watermeter-2016-2017 ). In a 1/2/3/4/5 person family the water 

consumption (from the grid) per person is respectively 131/103/95/87/84 L/cap/d. In the Walloon region 

89L/cap/d is found (source: Tableau de bord de l’Etat de l’environnement wallon 2010), reportedly 

because more rain water is used for irrigation than in Flanders.  

BG Source: http://bnr.bg/en/post/100915572/water-prices-in-bulgaria-go-up-water-loss-reaches-57 

According to official data, in 2016 the total quantity of used water in Bulgaria, including fresh water 

amounted to 4,721 million cubic meters, which was similar to the usage in the previous year. The average 

consumption of fresh water per day per capita amounts to 100 litres. (3 Jan. 2018) 

CH Source: http://wasserqualitaet.svgw.ch/index.php?id=874 

SVGW (Swiss Association of Gas- and Water Sector) Der Wasserbedarf in der Schweiz sinkt 
In Switzerland over the last 20 years the water consumption has fallen by more than 25% and today is 

around 142 litres per household (excluding non-residential consumption). The main reason given for the 

decrease is the water-efficiency improvement of washing machine and dishwasher, shower-heads and 

(dual-flush) toilets. 

CY Sources: Eureau 2017 mentions 148 L/cap/d. The source from Malta (see there) cites a 2009-Techneau 

project for Cyprus that says 198 L/cap/d for local residents and 440 L/cap/d for tourists. He also mentions 

the problems of illegal (irrigation) boreholes for groundwater, which –amongst others- make it difficult to 

make an exact estimate of real use. See also Sofroniou, A. and Bishop, S., Water Scarcity in Cyprus: A 
Review and Call for Integrated Policy, Water 2014, 6, 2898-2928; doi:10.3390/w6102898 ( 
www.mdpi.com/journal/water ).  

CZ Source: http://www.chem-engi.com/blog/is-water-worth-more-than-gold 

Water consumption in the Czech Republic reached its peak in 1965, when every adult used up to 300 litres 

of water in a day 

DE Sources: German statistics office (through UBA) and the German association of the energy- and water 

sector BDEW mention an average consumption in 2013 of 121L/cap/d of which 11L for small business 

contracts (leaves 110 for households). In 1990 147L/cap/d but since 2007 it is stable at a level of 121-123 

L/cap/day.  

https://www.umweltbundesamt.de/daten/private-haushalte-konsum/wohnen/wassernutzung-privater-

haushalte#textpart-1 

Wasserfakten im Überblick (Stand: Juni 2018) : https://www.bdew.de/media/documents/Wasserfakten_-

_%C3%96ffentlicher_Bereich_Juni_2018_Ott_o_online_j__24072018.pdf 
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DK Source: https://stateofgreen.com/en/partners/danva/news/new-publication-from-danva-water-in-figures-

2016/ 

DANVA Danish Water and Wastewater Association, Water in Figures 2016, 2018. 
In the last 10 years Denmark's water use has dropped by more than 10%. Average daily consumption for 

strict household use, without leakage losses in the grid, is now 38.8 m³/year/person which is the 

equivalent of 106 litres per person per day.(2015) 

EE Source: Source: Estonia Environment Agency. https://www.keskkonnaagentuur.ee/en/water-2. The 

Agency reports for 2017 a water use intended for domestic purposes of 30 m³/inhabitant/year, which 

comes down to 84 L/cap/d ( in 2008, the figure was 15% higher at 97 L/cap/yr). To this 22 L/cap/d was 

added for hot water from district heating, making the total 106 L/cap/d. 

EL Anecdotal source: 

https://www.researchgate.net/publication/225943084_Evaluating_Demand_Management_Aspects_of_Urb

an_Water_Policy_The_City_of_Volos_Case_Greece 

City of Volos (120 k inhabitants) --> average 190 L/cap/day. Assume the value of eureau (185 L/cap/d) 

ES Source: Aquae Papers 6 “La reducción del consumo del agua en España: Causas y tendencias”, 2013. 
http://fundacionaquae.org/sites/default/files/aquaepapers6es.pdf 

https://www.iagua.es/blogs/facts-and-figures/cual-es-distribucion-consumo-agua-hogares-espanoles 

Research project for the water utilities investigating why the water consumption in Spain is declining. Two 

case studies, i.e. Alicante (2000-2013, decrease from 154 to 119 L/cap/d) and Barcelona (2007-2013, 

service of area Aïgues de Barcelona, decrease 10-11% to 108L/cap/d). The authors mention as causes for 

the decrease: Technical innovation (water-using appliances using 40-60% less), people becoming more 

environmentally aware, population getting older (more frugal, e.g. >65-year old using 25% less water 

than the younger generation), households getting smaller (from 3,4 to 2,9 members per family), the rising 

price of water, economic crisis, use more rain water and re-use of 'grey' water, climatic change (more rain 

so less drinking water needed for gardens). 

FI As eureau. For Finland no recent sources for water consumption could be found. Older sources (Eurostat 
2001, http://eau3e.hypotheses.org/files/2010/11/Sweden_Finland.pdf 

) show a water consumption in the order of 213 L/cap/d.  

FR Source: http://www.statistiques.developpement-durable.gouv.fr/indicateurs-

indices/f/2089/0/consommation-deau-potable-journaliere.html 

French sustainable development statistics show residential water consumption in France decreased from 

165L/cap/d in 2004 to 151L/cap/d in 2008 to 143L/cap/d in 2013. It varies between 97L/cap/d in the 

North and 181L/cap/d in les Bouches-du-Rhône, reportedly because of climate, tourism, ownership of 

private pools and gardens. Source for water end-uses are the utilities: https://www.cieau.com/le-metier-

de-leau/ressource-en-eau-eau-potable-eaux-usees/quels-sont-les-usages-domestiques-de-leau/ 

Low-income families (90 L/cap/d), children (69L/cap/d) and elderly (105L/cap/d) use less water than 

adults. People engaged in sports (204L/cap/d) and the French on holidays (230L/cap/d) use more water.  

HU https://www.budapestwatersummit.hu/knowledge-and-technology/the-hungarian-water-sector/the-

hungarian-water-utility-sector-551/ 

The annual water consumption is about 440 million m³ and 75% of this is related to domestic use. The 

average daily water consumption per person is 90-100 litres.  

HR Background source: Luka Matković, Waste and Water Management in Croatia, Zagreb, 2015, Embassy of 

Belgium, Commercial Section. The background source sheds some light on the situation in Croatia. The 

water consumption per person --for now-- is assumed to be similar to the neighbouring Slovenia. 

IE https://www.cso.ie/en/releasesandpublications/er/dmwc/domesticmeteredpublicwaterconsumption2016/ 

According to the most recent publication of the Central Statistics Office in Ireland water consumption per 

meter fell by 8.4% between 2015 and 2016. Eliminating the extremes with >1000 litres/meter/day (0.9% 

of meters, probably homes with excessive leaks or businesses), the average was 270 litres/meter/day. At 

an average family size of 2.6 persons/household this comes down to 104 litres/day.  
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IT Source: Italian Statistics office ISTAT http://dati.istat.it/index.aspx?r=670497 . Category: ‘Acqua - 
Consumo per uso domestico’ (metri cubi fatturati), IT average 64 m³/cap/yr (175L/cap/d). Varies between 

Prato (42.1 m³) and Milan (83.1 m³). For housholds only estimated to be 10% lower, i.e. 157 L/cap/yr 

without small businesses (e.g. bars, bistros). Split by water end-use is given by Italian NGO Arpae, 

starting from 130-140 L/cap/d. 

https://www.arpae.it/pianetaacqua/data/acque_potabili/consumi_domestici/text1.html 

LU Source: https://knoema.de/atlas/Luxemburg/topics/Wasser/Wasserverbrauch/Gesamter-

Wasserverbrauch-pro-Kopf 

The Luxemburg water consumption can only be estimated because of the continuous flow of travellers 

through the country. The latest figure from knoema is 2013 water consumption of 76 m³/cap/year, which 

comes down to 208 litres/cap/day. This is 9% lower than in 2012 and 45% lower than 14 years ago. This 

is including the water use of small businesses (restaurants, etc.). If we estimate their share on 15-20% 

(e.g. >10% in larger countries) then it comes down to 170 litres/cap/day 

Background: http://www.tageblatt.lu/nachrichten/wir-verbrauchen-eine-badewanne-voll-wasser-

19463445/ 

LV Source: http://www.zalabriviba.lv/wp-content/uploads/Background-report-Eng.pdf 

Green Liberty, Background report: Current status and recent changes in consumption and production 

patterns in Latvia, Riga, 2004. The report mentions 80 Mm³ residential water use in 2000. At 1.95 M 

inhabitants this is 112 L/cap/d. Assuming the same trend as in other Baltic states, this figure should in 

2017 be in the range of 70-90 L/cap/d. A value of 84 (as EE) is estimated. As explained in par. 3.1, to this 

22 L/cap/d was added for hot water from district heating, making the total 106 L/cap/d. 

LT Source: In the 2008 EurEau Statistical Overview an average residential water consumption for Lithuania of 

102 L/cap/d was mentioned. In http://www.baltic-course.com/eng/markets_and_companies/?doc=108350 

the Lithuanian Water Suppliers Association LTVA report that in 2014, daily consumption of district-supplied 

cold tap water was 66 litres per capita. As explained in par. 3.1, to this 22 L/cap/d was added for hot 

water from district heating, making the total 88 L/cap/d. 

MT Source: Eman Mangion, Tourism impact on water consumption in Malta, Bank of Valetta Review, No. 47, 

Spring 2013. The survey finds a water consumption of 143 L/cap/d for local residents versus a water 

consumption of 296 L/cap/d for tourists. Cites other surveys for Malta but also other Mediterranean islands 

(Cyprus, Mallorca) where the situation is similar but with even higher tourist water use because of golf 

courses (0.5 – 1 Mm³ irrigation water per golf course per year). EurEau finds a water use of around 80 

L/cap/d, which is (too) low.  

NL Source: VEWIN, Watergebruik Thuis 2016, Zoetermeer (NL), 2018. The sector association VEWIN has been 

conducting extensive surveys of water use every 3 years since 1992. The latest report is from 2016 and 

finds an average residental water consumption of 119 litres/pp/day, roughly the same as in 2013 and 2010 

but considerably lower than the water consumption of 137 L/pp/day in 1995. The VEWIN-survey has a 

high level of detail that allows to identify parameters that can help characterise the hot water use. 

NO Statistics Norway, Municipal water supply, updated 27 June 2018. https://www.ssb.no/en/natur-og-

miljo/statistikker/vann_kostra/aar. 

Residential water statistics were corrected between 2016 and 2018 (probably to exclude small businesses 

in the new figure). Water consumption keeps decreasing, in 2017 2.2% less than in 2016 (183 litres). 

Living conditions (https://www.ssb.no/en/bygg-bolig-og-eiendom/statistikker/bo/hvert-3-aar) 

38% of Norwegian dwellings has two or more bath/shower rooms. 3% live in residential care (for elderly 

>60 year), 80% own their own dwelling, 38% uses a heat pump, 48% electricity and 13% wood/pellets as 

main heating facility. Detached/farm house 56%, (semi-) detached house 16%, other 23% (apartment?) 

PL Source: http://www.aqua.celmax.pl/ekologia.htm .  
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PT http://portugalresident.com/water-consumption-down-across-portugal 

Water company EPAL, which supplies 2.8 million residents in the Lisbon area, has revealed that water use 

in the capital fell by 2% in 2010 and that this trend is set to continue this year. Latest indicators show a 

reduction of 14 litres per day per person to 206 litres in 2010. The national average is 152 litres per 

day.(around 2008). The north of the country is the region that uses the least water daily, with 130 litres 

per inhabitant, while the Algarve registered the highest consumption with more than 200 litres. 

Jorge, C. et al., Assessment of water use efficiency in the household using cluster analysis, paper at 13th 
Computer Control for Water Industry Conference, CCWI 2015, Procedia engineering  

119 (2015) 820-827.  
Research into water efficiency, following 43 Portuguese families with an average daily water use of 138 

litres per capita but with a very wide spread (between 50 and 286 L/pp/day). 

RO Source: Institutul Naţional de Statistică  

http://statistici.insse.ro:8077/tempo-online/ table GOS108A - Quantity of drinking water supllied to 
consumers by counties and localities. 
The TEMPO database of the Romanian national statistics office confirms this order of magnitude for e.g. 

the county Bucharest, where a population of 1.9 million consumed 93 million m³ water for household use 

in the year 2017. Per person per year this is 135 litres.  

https://www.romania-insider.com/only-half-of-romanians-have-centralized-sewage-system-while-

household-water-consumption-up/ 

The average daily consumption of drinkable water for household use was of 127.7 liters per inhabitant in 

cities, up 2.2 percent on 2009. 

SE Source: Sweden Statistics, Vattenanvändningen i Sverige 2015, 2017 (www.scb.se) 

Sweden 565 million m³ for households in 2015. Population ca. 9,95 million --> 56m³/inhabitant/yr --> 153 

L/cap/d. 

See also: sydvatten.se/wp-content/uploads/2015/11/Virtual-Water.pdf 

SI Source: https://www.stat.si/doc/pub/water.pdf Slovenia statistics office, Water- from the source to the 

outflow, 2014. The Slovenia statistics office reports that in 2012 water consumed for households was 41 

m³ per person, i.e. 114 litres of water per person per day. Between 2008 and 2011 household water 

consumption went down by 6.5%.  

SK Source: https://www.budapestwatersummit.hu/sustainability-and-inspirations/news-stream/water-

consumption-is-an-important-issue-in-slovakia-774/  

Slovakian households are reducing their water consumption. In 2010, The Water Management Research 

Institute assessed a daily household water consumption per resident of 83.4 litres, but by 2015 it dropped 

to 77.3 litres. As explained in par. 3.1, to this 22 L/cap/d was added for hot water from district heating, 

making the total 99 L/cap/d. 

UK Source: Energy Saving Trust, At Home with Water, 2013.  

Largest survey of UK water use, with outcomes 

43% of respondents have a water meter; 41% of homes have a dual-flush toilet. For those that use the 

shower, the average was around five each week. A 1/2/3/4/5/6+ person British household uses 

respectively 154/143/140/134/128/123 litres per person per day 

EST mentions that, on average, 16% of a household’s energy bill is from water-using activities, split across 

both gas and electricity usage. This equates to around £228 of the typical respondent’s combined energy 

bill. Heated water (for activities such as baths, showers, washing up and water-using electrical appliances) 

contributes a lot to energy bills. But this link, and its implications, often goes unnoticed by householders. 

The Energy Saving Trust recommends that water efficiency should be a core part of energy efficiency, 

fuel poverty, carbon reduction agendas and advice provided by those engaging with domestic customers 

Avg The averages are weighted by population 2017 (Eurostat demo_pop database, extract Dec. 2018). 

 

The table below gives the values of the water end-uses in the household. In case the 

partitioning per end-use is aggregated by the source, the study team has repartitioned 

the aggregated data. The original values can be found in Annex I.  
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Table 2. Water consumption by end-use EU28+CH+NO (period 2013-2017), in 
Litres/capita/day  
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  L/cap/d L/cap/d L L L L L L L L   

AT 138 135 25 4 27 9 3 14 19 34 8.8 

BE 95 95 17 2 5 8 3 16 28 21 11.4 

BG   100                 7.1 

CH 140 142 29 7 16 22 3 17 7 41 8.4 

CY 148 148                 0.9 

CZ 83 120                 10.6 

DE 120 110 29 4 10 5 7 15 7 33 82.5 

DK 105 106                 5.7 

EE   106                 1.3 

EL 185 185                 10.8 

ES 133 119 35 4 20 6 6 12 8 27 46.5 

FI 148 148                 5.5 

FR 150 143                 67.0 

HU 93 95                 9.8 

HR   114                 4.2 

IE   104                 4.8 

IT   157 41 5 11 5 11 17 17 49 60.6 

LU   170                 0.6 

LT   88                 2.0 

LV   106                 2.8 

MT 78 143                 0.5 

NL 123 119 49 2 5 7 6 15 0 35 17.1 

NO 198 183                 5.3 

PL 93 147 34 5 11 5 12 15 25 40 38.0 

PT 185 152                 10.3 

RO 135 135                 19.6 

SE 183 153 39 4 12 10 20 20 10 38 10.0 

SI 105 114                 2.1 

SK 58 99                 5.4 

UK   142 36 11 10 9 7 13 25 31 65.8 

EU+ 128.1 133 34 6 13 7 8 15 15 35 525.2 

Figures in italic font have been repartitioned; for original values see Annex. 
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 Hot water end-use 2.3

The figure hereafter gives the end-result, also showing the estimated share of warm/hot 

water. Generally speaking, water temperature for showers and baths is assumed to be 

40°C (for 34+6L). The lavabo and kitchen tap (including manual dishwashing) will have a 

variety of temperatures, ranging from cold (10°C), warm (40°C) to hot (55°C). It is 

assumed that their average temperature is also 40°C (for 12+7L). For the lavabo, 

following the UK Energy Saving Trust, half of the use is assumed as ‘cold’ and half ‘warm’ 

(40°C). Following Dutch VEWIN data it is assumed that 60% of dishwashing is done by 

hand, on average (between cold rinse and hot wash) also 40°C (0.6x8L=4.8 L). For the 

laundry hand wash, also following VEWIN, it is assumed that 1 L/cap/d is warm (40°C) 

hand wash (1L).  

In total this comes down (rounded) to 60L warm water/cap/day at the equivalent of 

40°C9or 39 L/cap/d in 60°C equivalent, which is 45% of total water consumption. At 10°C 

mains cold water temperature, this means a net residential energy demand per individual 

of 60L x 30K x 1.16Wh/K x 0.001 kWh/Wh = 2.1 kWh/day. This is 766 kWh per year and 

for 511 million EU citizens (2017) it results in 391 TWh/yr energy content of hot water 

consumed in the household.  

 

Figure 2. Average water consumption EU28+CH+NO, in litres/capita/day. (misc. sources VHK 2018) 

Some more details are given regarding the hot water end-use behaviour. Also more 

details regarding assumptions and calculations in underlying studies are given in the 

Annex II.  

Bath 

Ownership-rate of the bath tub is 36% (2016) versus 40% a decade ago. 21% of 1-

person households and 62% of 5+person households own a bath tub. Frequency of 

taking a bath has dropped from 0.18 per person/day in 1995 to 0.03 in 2016. 

Traditionally young children (<12 yr.) used the bath more frequently but this now also 

dropped to the average level. As capacity of the bath tub a volume of 120 litres is 

assumed, except with young children (60 litres when there is a bath tub, 40 litres for a 

                                           
9 39 L/cap/d in 60°C equivalent. 

34

6

7

7
5

1

314
6

15

35

Average EU+ water consumption per capita, 

133 L/capita/day, of which 60 L warm @ 40°C

shower

bath

lavabo warm

kitchen

dishes, hand

laundry, hand

dishes, machine

laundry, machine

lavabo cold

car/garden/cleaning/pool

toilet



 

Ecodesign Review Water Heaters, Task 3, Final | July 2019 | VHK for EC  13 

separate tub). This brings the average to 112.5 litres. After the bath many people take a 

shower and the bath tub is rinsed (13 litres). For children that cannot take a bath 

independently, the frequency is 2.6 times per week. 

In the UK, on average, each individual takes 1.3 baths each week. In households that 

used their bath, each person took an average of two baths a week. However, two-fifths 

of respondents (42%) reported not using the bath at all. Nonetheless, the UK is the 

country with by far the highest water consumption for baths at 11 L/cap/d, whereas in 

other countries it is in the range of 2-4 L/cap/d.  

Shower 

Water use for showers was constant in the 1990s (ca. 39 litres/cap/d), then increased till 

51.4 litres/cap/d in 2013 and in 2016 was again lower at 49.2 litres/cap/d. Main cause is 

shorter showers and –to a lesser degree—slightly less showers. Ages 18-24 and 25-34 

use the most water for showers, around 55-57 litres/cap/d. Age 65+ uses 29 L/cap/d. 

The average number of showers is 0.69 per day (4.83/week) with 18-24 year old having 

a frequency of 0,78/day and the elderly of 65 and older shower 0,61/day. Almost half 

(49%) of households had a water-saving shower-head. This share has been more or less 

constant over the last 15 years. In 2016 around 3% of households owned a so-called 

‘comfort-shower’ with extra spray-heads that uses twice the amount of water (15.9 

litres/minute) as a normal shower. In 2013 ownership was 4%.  

Water flow of showerheads was measured in 2016. A normal shower produced 8.6 

litre/minute and an average water-saving showerhead 7.7 litre/minute. The ‘average 

shower’ thus produces 8.5 litre/minute. The time spent showering (i.e. when the shower-

tap is open) decreased significantly between 2013 (8.9 minutes/shower) and 2016 (7.6 

minutes/shower). In the weekends the Dutch shower a bit longer (7.9 min/shower) than 

on a weekday (7.5 min/shower). The age-group 25-34 showers longer (9.3 min/shower) 

and the elderly 65+ shower shorter than average (5.8 min/shower). Having said that, in 

2013 the age-group 25-34 showered much longer at 12 minutes/shower. People in the 

highest income-class shower shorter (6.7 minutes/shower) than in the lowest income 

class (8.7 minutes/shower). Per shower the water use is 64.4 litre (7.6 minutes x 8.5 

litre/min).  

In the UK, on average, each individual takes 4.4 showers each week; people generally 

spend seven-and-a-half minutes in the shower, 87% of people do not exceed ten 

minutes on their daily shower, 41% of homes have a dual-flush toilet. For those that use 

the shower, the average was around five each week. Households reported a wide range 

of durations: 13% of showers took longer than ten minutes; 1% more than 20; 6-10 

minutes 42% and 1-5 minutes 45%. 25% using efficient eco-showerheads.  

Yixing Shan et al. (2015)
10

 give some details, from a small survey, on shower behaviour 

in Greece and Poland. In Greece: Approx. 4.5 showers per person/week, around 7-8 

minutes per shower, 65% in the evening, 9% in the morning, 22% takes shower morning 

and/or evening.  

                                           
10 Yixing Shan et al., Household Water Consumption: Insight from a Survey in Greece and Poland, 13th 

Computer Control for Water Industry Conference, CCWI 2015, Procedia Engineering 119 ( 2015 ) 1409 – 
1418 
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Poland: 6.5 showers per person per week, around 8 minutes per shower, 54% in the 

evening, 7% in the morning, 37% takes shower morning and/or evening. Graphs are 

given in the Annex I.  

Washing 

In 2016, 65% of households (75% of persons, because more popular in larger 

households) owned a dishwasher. Water consumption for the dishwasher is 2 L/cap/d, 

both in 2013 and 2016. The water use for handwashing and (pre-) rinsing dishes is 3.5 

L/cap/d (64% of total, but not all warm water, so say 50%). The water volume used per 

dish wash session has increased from 9.1 to 9.2 L/cap/d, but the frequency has 

diminished.  

Laundry hand wash water consumption (1.3 L/cap/d) is steadily decreasing and is now 

around 10% of machine-washing (14.1 L/cap/d).  

Both manual dishwashing and laundry washing use hot water and are thus relevant for 

water heating study. As indicated above, as VEWIN survey is the only source that makes 

the distinction between manual and machine wash, it is assumed that 10% of laundry 

washing and 50% of dishwashing water is hot water (because done by hand).  

 Non-residential water consumption 2.4

The Task 2 report gives a split-up of non-residential water use in Western Europe 2004, 

estimating that it amounts to 33% of the residential water use.   

EurEau, in its 2017 edition of European Water Figures estimates that drinking water 

consumed in households of its member countries is 22.8 billion m³/year and the total 

billed consumption is 31.8 billion m³/year. In other words, 9 billion m³/year or 28.3% of 

the total (39% of the residential water use) goes to non-residential –i.e. commercial, 

municipal and industrial-- consumers. 

Estimates of non-residential water end-use are very rare. In Task 2, BRG estimated 

sports facilities (irrigation, showers, and canteens) as the largest users at 24% of total, 

followed by hotels 16% (showers, spas, food) and hospitals 12%. Follows a group of 

schools (with interns) 9%, retirement homes 7%, retail & transport 8%, universities 5%. 

Finally, manufacturing 5%, offices 4% and camping sites 2% make up the total.  

In Alicante for non-residential consumers the consumption fell from 975 to 675 litres per 

day per contract over the 2000-2013 period. Also in the Barcelona area the water 

consumption of commercial, industrial and public contract diminished by 10-20% over 

the 2007-2015 period.  

For large non-residential consumers the causes of reduced consumption are the use of 

other sources (use more rain water and re-use of 'grey' water), improved and better 

equipment, better irrigation techniques that use less water, economic crisis (more 

attention to saving water).  

 

 

 



 

Ecodesign Review Water Heaters, Task 3, Final | July 2019 | VHK for EC  15 

 

The split of non-residential water use from a 2014-questionnaire is given below. 

Table 3. Non-residential water use Spain by end-use 2013  

(source: Aquae Papers 6 “La reducción del consumo del agua en España: Causas y tendencias”, 2013.) 

  
Sports 
clubs 

Industry 
Health 
care 

Municipal 
services 

Univer- 
sities 

Hotels 

Public 
admini- 

stration 

Other 

Services 40% 0-10% 30-90% 10% 40% 10-90% 40-70% 10% 

Cleaning 0% 0-50% 10-30% 10% 0-20% 10% 20% 0% 

Green zones 10% 0-10% 0-10% 10% 10% 0-10% 0-10% 10% 

Irrigation of sports fields 30% 0% 0% 0% 0% 0% 0% 0% 

Swimming pools 10% 0% 0% 0% 0-10% 0% 0% 0% 

Fountains 0% 0% 0% 0% 0% 0% 0% 0% 

Laundry rooms 0% 0% 0% 0% 0% 0-90% 0-10% 0% 

Kitchens 10% 0-10% 0-30% 0% 0-10% 0% 0-10% 0% 

Industrial processes 0% 20-100% 0-10% 70% 0-40% 0% 0% 0% 

Others 0% 0-50% 0-10% 0% 0-10% 0% 0-10% 80% 

Estimated share 8% 28% 20% 8% 10% 10% 8% 8% 

 

 

 

(source: Aquae Papers 6 “La reducción del consumo del agua en España: Causas y tendencias”, 2013) 

Figure 3. Estimated non-residential water use by end-use, Spain 2013 

It has to be considered that the BRG 2004 data relate to hot water use, whereas the 

Spanish data relate to total water use. In that sense, the cold water use of the industrial 

processes and irrigation (e.g. municipal services, but also part of sports facilities) as well 

as the toilet flushes for all sectors do skew the picture considerably. Making the 

correction for those issues, it can be estimated that hot water use in the non-residential 

sector is probably no more than 25% of the total, with indeed the BRG-split.  

Taking the EurEau figures as a basis 25% of 9 million m³ (2.25 million m³) non-

residential water from the grid goes to hot water at an equivalent of 40°C. At 511 million 
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inhabitants this adds around 12 L/capita/day non-residential use to the 60 L/capita/day 

of residential use to result in approx. 72 L/cap/day hot water @ 40°C. This is 13.4 million 

m³ hot water/year @ 40°C, which in terms of energy equals ~8 million m³ hot 

water/year @ 60°C. The water heating effort equals the 391 TWh/yr for residential use 

mentioned earlier plus an extra 20% (78 TWh/yr) for non-residential use. This gives a 

total of almost 470 TWh/yr hot water content. The (combi) boilers provide approximately 

half of that (235 TWh) consuming around 340 TWh gas and oil as well as a small amount 

of electricity. This gives an average primary energy efficiency of 69% (on NCV, 62% on 

GCV) for the combi boilers.  For dedicated water heaters, dominated by electric 

resistance appliances, the efficiency will be considerably lower (to expand). 

  

 Tapping patterns 2.5

As indicated in Task 1, the current regulations for efficiency of water heaters and the 

water heating side of combi’s work with tapping patterns "load profiles". These are 

standardised 24h sequences of draw-offs of different volume, flow rate and/or 

temperatures and with different energy content per draw-off. They indicate the 

performance of the water heater and –given the latest developments in real-life water 

use—it should be evaluated whether these tapping patterns are still up-to-date.  

Main characteristics of these tapping patterns are given in the table below. There are 10 

standard tapping patterns. The smallest three characterize single point water heaters like 

typically hand-wash only (3XS e.g. toilet sink), kitchen sink (XXS) and electric shower 

(XS). The next three patterns are multi-point patterns typically for a single-person 

household or simple holiday home without a bath (S), an average EU 2.4 person family 

(M) and a large 4-5 person household (L) that do take the occasional bath, besides 

showering. The XL, the most frequent tapping pattern, is a luxury version of L and allows 

multiple baths, simultaneous draw-offs without temperature drop, etc.. The XXL version 

is suitable for a duplex (2 dwellings), a hairdresser salon, villas with three bathrooms 

and/or spa, etc.. Versions 3XL and 4XL are intended respectively for 4 or 8 apartment 

building as well as non-residential uses.  

Table 4. Tapping pattern characteristics 

Pattern   3XS XXS XS S M L XL XXL 3XL 4XL 

kWh/day (peak) nominal 2.10 2.10 2.10 2.10 5.85 11.70 19.10 24.50 46.76 93.52 

kWh/yr (365d x 60% peak) 365 days 60% 460 460 460 460 1281 2562 4183 5365 10240 20481 

Largest tap, energy kWh 0.015 0.105 5.25 0.525 1.4 3.604 4.42 6.24 12.04 24.08 

Largest tap, flow rate l/min 2 2 3 5 6 10 10 16 48 96 

Largest tap, T high °C 25 25 35 45 40 40 40 40 40 40 

Min. Instant. power needed kW (100% eff) 2.10 2.10 5.25 12.2 12.6 21.0 21.0 33.6 100.7 201.5 

time available to reheat largest tap hours (decimal) 0.08 0.24 5.00 0.75 5.60 2.00 0.70 0.70 2.00 2.00 

Min. 40°C store volume litres 3 3 18 13 40 103 126 172 344 688 

Max. volume (Regulation) litres 7 15 15 36             

Min. Volume 40o (Reg.) 40 °C litres         65 130 210 300 520 1040 

Max. standby real store (regulation) W (at ∆T=40K) 33 38 38 49 65 73 83 92 117 149 

Min. store reheat power needed kW 0.2 0.4 1.1 0.7 0.7 2.0 6.4 9.1 7.0 14.0 

 

The conclusion from the above is that the S-M-L patterns are indeed in line with the 

number of persons per household, i.e. a 1-person household with 2.1 kWh energy 

content of the hot water, a 2.4-person household with 5.85 kWh and a 5-persons 

household with 11.70 kWh energy content of hot water per household. use, but for the 

majority of families this type of oversizing will apply.  
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 Eurostat energy use per Member State 2.6

In order to be consistent also with Task 3 for space heaters we repeat here the energy 

use data for water heating collected by Eurostat per Member State.  

In a new Eurostat statistic the Member State national statistics offices are obliged, 

starting from 2015, to report the energy consumption in households by type of end-use 

is based on the Regulation (EC) No 1099/2008 on energy statistics as amended by 

Commission Regulation (EU) No 431/2014.    

The figure below gives the outcome for water heating, recalculated by the study team to 

2115 PJ or 50.5 Mtoe primary energy, for the EU in 2015.    

 

(source: Eurostat 2017, energy consumption in households by type of end-use is based on the Regulation (EC) 
No 1099/2008 on energy statistics as amended by Commission Regulation (EU) No 431/2014. Member States 
values recalculated by VHK to PJ (NCV) and summed for EU. BE and SK data were missing and compensated by 
a factor 1.03 (BE and SK account for 3% of households) to arrive at EU28 total.)    

Figure 4. Energy consumption in households for water heating  

The most recent version, with additional data for Belgium and others in 2015, is given in 

the table below. It shows that the energy consumption for water heating over the 2015-

2017 period increased at a pace of 2.5% per year.  

To the Eurostat figures, the energy consumption for water heating in the non-residential 

sector has to be added. As indicated before, this is roughly one-third of the residential 

energy use. Thus, according to this source,  the total energy use for water heating in the 

EU in the year 2015 is 2820 PJ or 67.3 Mtoe.11 

Note that this relates to all sanitary water heating, including that provided by combi-

boilers that are not in the scope of the water heater regulations. 

                                           
11 For comparison: In the Ecodesign Impact Accounting EIA (compiled VHK for the Commission, 2016) the 

‘ECO’ scenario in 2015 for dedicated water heaters amounted to 230 TWh electric (=2070 PJ primary) plus 
162 TWh fossil fuel (=583 PJ primary). The water heating part of the CH combi amounts to 412 TWh fossil 
fuel (1483 PJ primary) plus 3 TWh electricity (27 PJ). So in total 4163 PJ. This was calculated with stock-
efficiencies of respectively 35 and 49% for dedicated and combi water heaters (ref. EFSECO) and new sales 
efficiencies of respectively 47 and 61%.   The load was 1576 kWh/a (‘M’ tapping profile x 1.23) and 2340 
kWh/a (‘M’ x 1.82). With load ‘M’ (1281 kWh/a) for both, the energy use would have been 2980 PJ/a in 2015, 
i.e. very close to what is the outcome Eurostat + estimated tertiary sector hot water (2820 PJ/a).   

40.0%

9.7%

35.1%

1.8%
5.6%

7.8%

EU28 primary energy end use households 

for water heating 2015

Total ~2115 PJ=50.5 Mtoe (VHK on basis Eurostat 2017)

Electricity (1 GWh=9 TJ, pef 2.5)

Derived heat

Gas (32.8%) & LPG (2.3%)

Coal (1 kt= 28.5 kt)

Heating oil (1 kt=40-42 TJ)

Renewables (35% solar, 60%
biomass)
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Table 5. Energy consumption households for water heating EU excl. CY, EE, 2015-2017 

Source: Eurostat Jan. 2019 

  
    

In specific energy units 
Con-

version 
In PJ primary energy 

(NCV) 
  

  
TJ /unit PJ PJ PJ 

  Unit 2015 2016 2017 2015 2016 2017 

ELECTRICITY GWh 90 815 91 745 90 675 3.60 817 826 816 

DERIVED HEAT TJ (NCV) 186 227 189 321 197 219 1.00 186 189 197 

GAS TJ (GCV) 881 780 923 691 935 140 0.90 794 831 842 

SOLID FOSSIL FUELS kt 1 273 1 259 1 307 28.50 36 36 37 

TOTAL OIL & PETROLEUM  kt 4 263 4 267 4 385 176 176 186 

o/w LPG kt 1 083 1 113 1 070 46.00 50 51 49 

Other kerosene kt 537 549 541 43.00 23 24 23 

Total gas/diesel oil kt 2 432 2 402 2 673 42.30 103 102 113 

TOTAL RENEW. & WASTES TJ (NCV) 172 758 168 853 175 782 152 148 166 

o/w Solar thermal TJ (NCV) 61 397 64 684 69 155 1.00 61 65 69 

Solid biofuels excl. 
charcoal 

TJ (NCV) 88 527 81 431 94 647 1.00 
89 81 95 

Biogases TJ (NCV) 2 048 2 208 2 569 1.00 2 2 3 

            TOTAL 2161 2207 2244 

 

Table 6. Energy consumption water heating 2017, in PJ primary energy,  per EU member state 
(excl. EE & CY) 

Source Eurostat, Jan. 2019 (conversion and table VHK 2019) 
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AT    29.3        5.2       7.3     0.0     4.9     0.2     4.7       -       10.5      4.0      6.5     0.0  
BE    30.4          -       19.6     0.0     7.0     0.7     6.3       -         1.0      0.9      0.1       -   
BU    24.6        5.3       0.4     0.1     0.0     0.0       -        -         1.1      0.4      0.7       -   
HR    10.9        0.4       3.7     0.0     0.4     0.2     0.2       -         1.1      0.4      0.7       -   
CZ    27.8      14.4      19.0     1.6       -        -        -        -         3.6      0.5      3.1       -   
DK      4.8      25.4       6.5       -        -        -        -        -           -         -         -        -   
FI    22.8      19.5       0.2     0.1     2.3       -      2.3       -         1.6        -       1.6       -   
FR   232.9      12.0      50.9     0.1    24.7     3.3    21.4       -         7.3      6.0      1.3       -   
DE   139.6      16.1    180.0       -     66.7     3.6    63.1       -       55.5     23.5     30.2     1.8  
GR    23.8        0.1       0.6       -      1.8       -      1.8       -       10.9     10.9      0.0       -   
H
U 

   31.0        4.9      12.4       -      0.4     0.4       -        -         1.4      0.5      0.9       -   
EI      8.5          -        6.4     2.1     9.1     0.3     1.5     7.3        0.7      0.5      0.2       -   
IT    57.1        4.8    106.6       -     12.4     8.2     4.2       -       16.3      6.0     10.2       -   
LV      3.0        4.2       0.9     0.1     0.3     0.0     0.3       -         2.6        -       2.6       -   
LT      1.3        3.1       0.7     0.2     0.2     0.0     0.2       -         0.9        -       0.9       -   
LU      0.1          -        0.9       -      0.4       -      0.4       -         0.1      0.1      0.0       -   
MT      1.4          -          -        -        -        -        -        -         0.2      0.2        -        -   
NL      6.6        3.5      60.1       -        -        -        -        -         0.9      0.9        -        -   
PL    19.0      49.8      39.5    27.2     1.4     1.1     0.4       -       11.1      1.9      9.1       -   
PT      2.7          -        6.5       -      9.0     8.3     0.8       -         3.9      2.0      1.9       -   
RO      2.2          -       23.1     1.3     2.3     2.3       -        -       16.3        -      16.3       -   
SK      6.4        3.3       5.9     0.9     0.0     0.0       -        -         0.3      0.2      0.1       -   
SI      5.5        0.6       1.0     0.0     0.7     0.1     0.5       -         2.6      0.4      2.1       -   
ES    47.1          -       67.0     0.2    24.3    18.7     5.6       -       11.8      9.6      2.2       -   
SE    33.3      24.5       0.3       -        -        -        -        -           -         -         -        -   
UK    44.0          -     222.4     3.1    18.6     1.8     1.2    15.6        4.8      0.1      3.9     0.8  

EU 816 197 842 37 187 49 115 23 166 69 95 3 

2246 
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3 END-OF-LIFE 

 Material waste 3.1

Depending on the actual implementation of the 2012/19 WEEE Directive in Member 

States12 water heaters may be subject to rules governing collection and treatment of 

WEEE, most likely as WEEE category 1 Large Household Appliances (LHA). Eurostat data 

for that category are given in the table below. 

Table 7. Handling of waste from large household appliance in the EU 

Source: Eurostat, env_waselee, extract December 2018 

In million tonnes (Mt) 2011 2012 2013 2014 2015 2016 

Products put on the market 4.52 4.56 4.61 4.74 5.00 5.27 

Waste collected 1.51 1.49 1.63 1.67 2.00 2.51 

Waste collected from households 1.46 1.44 1.56 1.58 

Waste collected from other sources 0.05 0.05 0.07 0.09 

Waste treatment 1.66 1.94 

Waste treated in the Member State 1.57 1.83 2.41 

Waste treated in another Member State of the EU 0.08 0.11 

Waste treated outside the EU 0.01 0.00 

Recovery 1.50 1.75 2.29 

Recycling and reuse 1.38 1.62 2.11 

 

The material composition of (base case) dedicated water heaters is given in Task 5. In 

this Task it is calculated that the annual inputs are approximately 0.03 million tonne of 

plastics, 0.15 million tonne of ferrous metals and 0.02 million tonne of non-ferrous 

metals, combined close to 0.21 million tonnes. 

Assuming a stable market, this is 4% of the total 2014 Large Appliance waste (‘products 

put on the market’) indicated in the table above. It is to be expected that large water 

heaters (some 90% of material discarded) are taken away by the installers of the new 

appliances, and given the high value of recycling of the boilers it can be assumed that at 

least 90% of these (0.17 Mt) will be collected. In that case it is just about 3.5% of the 

collected waste in 2014. Of this waste approx. 83% (1.38 Mt) was recycled and –

probably for a negligible amount13— re-used.  

There is not much known on the development of material efficiency of dedicated water 

heaters. For simple products like ESWH it has probably stayed the same, for gas water 

heaters possibly as well. The biggest change is probably observed in EIWH where the 

hydraulic version makes way for the more compact and lighter electronic version. 

                                           
12 According WEEE Directive 2012/19/EU (Annex II) LHA are mainly large cooling and washing appliances, 

kitchen equipment, air conditioners and "Other large appliances for heating rooms". From 15 August 2018 the 
Annex I categories are replaced by an 'open scope' (Annex III) which has a category 'temperature exchange 
equipment' (includes heat pumps) and 'large equipment'. Boilers are not specifically mentioned, but neither 
specifically excluded. Their inclusion in the national WEE scope is not obvious, as illustrated by the STUDY ON 
COLLECTION RATES OF WASTE ELECTRICAL AND ELECTRONIC EQUIPMENT (WEEE) which excluded central 
heating boilers from its quantitative assessment. 

13 A study on WEEE in Italy mentions a re-use percentage of 1.5% for boilers.  
Source: Ecodom, Household WEEE generated in Italy, 2012 
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The product-life of water heaters is assumed to have stayed constant (on average 15 

years).  

EuRIC (European Recycling Industries Confederation) raised concerns about the 

compulsory yet difficult removal of some ozone depleting and greenhouse gases, such as 

chlorofluorocarbons (CFC)14 or hydrofluorocarbons (HFC) contained in insulation foam. 

Given that the foam is glued to the boilers and water heaters, the removal of 

polyurethane and extruded polystyrene foams is difficult and implies that water heaters 

and boilers have to be treated on a specific line (as for instance fridges), or the foam is 

removed in a time-consuming manual process before metal shredding.  

EuRIC reminds that a similar provision has been endorsed by the Commission in the case 

of refrigerating appliances. In the last draft of the ecodesign regulation on those 

products, appliance contained Vacuum Insulated Panels “shall be labelled with the letters 

‘VIP’ in a clearly visible and readable way”; 

Furthermore EURIC recommends that insulating foam should be applied in a way it does 

not stick to the heaters and can be easily removed from any separately collected product. 

EuRIC is in favour of promoting environmental-friendly insulation material, e.g. without 

ozone-depleting and greenhouse gases, or based on less impacting blowing agents such 

as CO2. 

 Refrigerant losses (over life) 3.2

Although refrigerant losses can occur throughout the whole life cycle of heaters (heat 

pumps), they have been included in the section on end-of-life for practical reasons 

mainly, to avoid scattering refrigerant-related information over several sections.  

Refrigerants can be lost during production and storage of refrigerants, the charging of 

products, the use-phase, and during decommissioning and/or treatment of waste 

products. 

The WEEE Directive requires heat transfer equipment containing refrigerants to be 

treated properly which in practice means the refrigerant has to be removed during 

removal/decommissioning of the appliance.  

The term 'refrigerant recovery' in this report (and the other reports of this review study) 

is understood to mean "to remove a refrigerant in any condition (vapour, liquid or mixed 
with other substances) from a system and to store it in an external container (from ISO 
11650 Performance of Refrigerant Recovery/Recycling Equipment)"15. It is therefore any 

action with the aim of removing the refrigerant from the discarded product, and 

preserving it in a separable waste stream. It is therefore more alike the definition of 

'removal' in the WEEE Directive, than the term 'recovery' of that Directive as that refers 

to substitution of other materials. In this study 'recovery' can also mean the safe disposal 

of refrigerants. 

                                           
14 The use of CFC's as foaming agents is forbidden. EURIC members however recycle appliances, many of which 

may date from a production year when such substances where still allowed.  
15 RECOVERY & RECYCLING SYSTEMS GUIDELINES Phasing out ODS in Developing Countries REFRIGERATION 

SECTOR, UNEP, 1999 
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The treatment may involve16 (in accordance with 842/2006/EC): 

� Recovery (DE: Ruckgewinnung): which is the removal and controlled storage of used 

(spent) refrigerant; 

� Recycling (DE: Widerverwendung): which is the actual re-use of used refrigerants 

(usually following a clean-up process); 

� Upcycling (DE: Aufarbeitung): The processing of used refrigerants into a refrigerant 

of agreed quality; 

� Destruction (DE: Zerstorung): The treatment of HFCs into non-fluorinated stable 

substances (in practice this is destruction by incineration). 

According these definitions recycling, upcycling and destruction all follow after recovery 

has taken place. Both recycling and destruction are covered by recovery as confirmed by 

a major HVAC manufacturer17 (see Figure 5 below).  

 

Figure 5. The development/application cycle of refrigerants 

Refrigerant losses of heat pumps have been described in several studies, the most 

relevant of which have been briefly summarised below. 

IPCC/TEAP 2005 

The IPCC/TEAP report18 mentions "representative leakage rates [for split and packaged 

air conditioners] are in the order of 4-5% of the factory charge per year", based upon 

UNEP reporting from 2003. For residential water-based air conditioning and heating 

leakage is assumed to be 1% per year, based upon an older US study from 200219. 

                                           
16 Rücknahme und Aufbereitung gebrauchter Kaeltemittel, Infos fuer Praktiker (4) Wissen, das nutzt, Westfalen 

AG 
17 https://www.daikin.com/csr/environment/climatechange/refrigerant.html 

18 IPCC/TEAP Special Report: Safeguarding the Ozone Layer and the Global Climate System (published 
probably 2005) 

19 ADL (A.D. Little, Inc.), 2002: Global Comparative Analysis of HFC and Alternative Technologies for 
Refrigeration, Air Conditioning, Foam, Solvent, Aerosol Propellant, and Fire Protection Applications. Final 
Report to the Alliance for Responsible Atmospheric Policy, March 21, 2002, Acorn Park, Cambridge, 
Massachusetts, USA, 150pp. 
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The report (p.278) also mentions a recovery rate of 60-70% in Japan (EOL loss is 

therefore 30-40%). 

For a 15 year product life this results in a loss of 50% of the nominal charge (1% 

annually and 35% at EOL). It is not clear whether this includes incidents and/or 

uncontrolled disposal. 

SEPEMO 2011 

The SEPEMO study20 presents, based on information assembled from ARI member 

companies, maximum annual leak rates of 4% of the nominal charge for 1996 equipment 

and 2% per year for equipment available in 2005 for residential heat pumps and air 

conditioners. 

The SEPEMO study assumes, based on  the AFEAS TEWI III study, a technical recovery 

rate between 85% to 95% (as some refrigerant will remain in the product).  

For a 15 year product life this results in a loss of 60% of the nominal charge. It is not 

clear whether this includes incidents and/or uncontrolled disposal. SEPEMO mentions that 

in the F-gas revision study the 30% value from Clodic & Barrault is used. 

UK LCA study 2011 

This study21 assumes a leakage rate of refrigerants of 3% during commissioning, 6% 

annually and 20% when disposed. 

For a 15 year product life this results in a loss of 116% of the nominal charge. It is not 

clear whether this includes incidents and/or uncontrolled disposal. 

UK study 2014 

This study22 mentions an operational leakage for domestic HPs of 3.5% (which is based 

on a dataset with outliers – such as major failures - removed) and an EOL loss of 35% to 

15% depending on scenario. 

For a 15 year product life this results in a loss of 68-116% of the nominal charge. It is 

not clear whether this includes incidents and/or uncontrolled disposal. 

VDKF-LEC 2014 

The most comprehensive study found on leakage rates of refrigerants (in chillers, heat 

pumps, air conditioners, etc.) is probably performed by VDKF-LEC, published in 201423. 

This study analysed over 69.000 cooling systems and the refrigerant inventories 

supplied, over the period 2010-2012, in Germany.  

                                           
20 Andreas Zottl, Markus Lindahl, Roger Nordman, Philippe Rivière, Marek Miara; SEasonal PErformance factor 

and MOnitoring for heat pump systems in the building sector SEPEMO-Build Evaluation method for 
comparison of heat pump systems with conventional heating systems, D4.3. Concept for evaluation of CO2-
reduction potential, 2011-08-31 

21 Benjamin Greening, Adisa Azapagic, Domestic heat pumps: Life cycle environmental impacts and potential 
implications for the UK, Energy 39 (2012) 205-217 (Elsevier)  

22 Impacts of Leakage from Refrigerants in Heat Pumps – Eunomia Research & Consulting Ltd and the Centre 
for Air Conditioning and Refrigeration Research (London Southbank University), March 2014. Link: 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/ 
attachment_data/file/303689/Eunomia_-_DECC_Refrigerants_in_Heat_Pumps_Final_Report.pdf 

23 Die Wahrheit über Kältemittel-Emissionen VDKF-LEC analysierte Betriebsdaten von 69.000 Kälteanlagen – 
von Wolfgang Zaremski; cci Zeitung 04/2014 
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Table 8. Share of systems by refrigerant charge 

Refrigerant charge % of total systems 

below 3 kg 40% 

3-10 kg 32% 

10-100 kg 25% 

over 100 kg 3% 

Systems < 3 kg charge 

Smaller systems with a nominal charge of less than 3 kg were also included in the 

survey. These systems are exempt from mandatory periodic checks, but the data 

included in VDKF-LEC surveys shows that in most cases leak rates have reduced between 

2010 and 2012. The spread is however much wider and trends less consistent. And for 

some applications leak rates remain exceptionally high. 

 

Table 9. Leak rates (2010-2012) by application 

Application Nominal 
charge 

Leak 
rate 
2012 

Leak 
rate 
2011 

Leak 
rate 
2010 

Number 
of 
systems 

Average 
charge 

Domestic cold ("Haushaltskälte") 

< 3kg 

1.80% 1.04% 11.59% 1587 0.12 kg 

Commercial cold ("Gewerbekälte ortsmontiert", 
supermarkets) 

49.70% 83.49% 150.13% 2256 0.91 kg 

Industrial cold ("Industriekälte") 12.23% 82.33% 24.90% 7044 0.68 kg 

VRF systems      

Split systems 1.79% 2.88% 2.05% 9797 1.27 kg 

Central climatisation ("Klima-Zentral") 2.96% 5.11% 22.32% 3342 0.8 kg 

HVAC ("Raumlufttechnik") 27.59% 14.43% 9.98% 735 0.72 kg 

 

The leak rates for systems with < 3kg charge are based on a survey of systems that 

have shown malfunctions (there was a reason to call service personnel) and are probably 

less high if applied over the whole population (including properly functioning systems). 

Nonetheless, the occasionally high leak rates have led to a change in the inspection 

regime: Instead of a flat-rate of minimum 3 kg refrigerant charge, the threshold will be 

expressed in GWP potential (above 5 ton). This means for R 404A mandatory checks as 

of 1.3 kg charge, for R 401A 2.4 kg and for R 407C 2.8 kg.  

Systems > 3 kg charge 

The overall leakage rates for systems > 3 kg charge were 4.49% in 2010, reducing to 

3.16% in 2012. These values include accidental release of complete contents due to 

damage or malfunctioning (90% or more of charge lost). 

Broken down to application ranges, the smaller systems ("Splitklima", average 4.1 

kg/system) show an annual leakage rate of 1.3% of nominal charge. For larger HVAC 

installations ("Zentralklima", 16.9 kg/system) the leakage rate is 1.9%. For VRF systems 

the value is lowest at 1%. 

Per type of refrigerant (often indicative for a typical application range) the leakage rates 

range from 0.82% for R 410A (also used in heat pump applications) to 8.25% for R 507A 

(more typical for supermarket systems). 
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Table 10. Leak rate by application & refrigerant type 

Application Leak rate 

(avg.) 

Refrigerant type Leak rate 

(avg.) 

Split systems 1.3% R 507A 8.25% 

Commercial cold ("Gewerbekälte ortsmontiert", supermarkets) 6.1% R 404A 5.59% 

Industrial cold ("Industriekälte") 3.7% R 422D 6.31% 

Central climatisation ("Klima-Zentral") 1.9% R 22 1.66% 

VRF systems 1.0% R134a 2.10% 

HVAC ("Raumlufttechnik") 2.7% R 407C 2.24% 

Other (no data) R 410A 0.82% 

 

The VDKF information on leaks showed these occurred mainly at joints and at pipes, 

followed by valves, the compressor and the evaporator. Vibrations and pulsations are 

often identified as reasons for leaks at joints. 

Table 11. Leak rates (2010-2012) by application > 3 kg 

Application Charge (kg) Leak rate 
2012 

Leak rate 
2011 

Leak rate 
2010 

Number of 
systems 

Average 
charge per 
system (kg) 

VRF 3-10 0.51% 0.31% 0.24% 1722 6.69 

10-100 1.24% 1.40% 2.02% 3003 19.32 

Split 3-10 0.68% 0.93% 0.78% 8297 4.67 

Central ("Klima-
Zentral") 

3-10 1.20% 1.45% 1.24% 3067 5.62 

10-100 1.84% 1.90% 3.12% 2400 28.91 

> 100 1.74% 1.64% 0.75% 305 211.06 

HVAC 
("Raumluftechnik") 

3-10 0.84% 1.65% 1.23% 926 6.12 

10-100 2.24% 2.08% 2.31% 833 29.81 

> 100 3.99% 0.18% 7.74% 72 154.90 

Average of above 
systems 

3-10 0.8% 1.1% 0.9% 

 10-100 1.8% 1.8% 2.5% 

> 100 2.9% 0.9% 4.2% 

Table 12. Leak rates by application and refrigerant charge including < 3 kg 

Application Leak rates (%/yr) 

< 3 kg 3-10 kg 10-100 kg > 100 kg 

Commercial cold ("Gewerbekälte ortsmontiert", 
supermarkets) 

94.4% 3.1% 4.9% 6.7% 

Industrial cold ("Industriekälte") 39.8% 2.2% 3.7% 2.9% 

HVAC ("Raumlufttechnik") 17.3% 1.2% 2.2% 4.0% 

Central climatisation ("Klima-Zentral") 10.1% 1.3% 2.3% 1.4% 

Split systems 2.2% 0.8%   

VRF systems  0.4% 1.6%  

 

If the leak rate is weighted by the number of installations in the space heating/cooling 

applications only (HVAC+Central climatisation+Splits+VRF) then the overall average for 

systems <3kg to >100 kg charge is 3%. The higher leak rates of smaller systems < 3kg 

increases the overall average considerably (calculation by VHK). 
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End of life 

The survey also shed some light on refrigerant losses at end-of-life (DE: Verschrottung"). 

In the period covered by the survey some 4045 systems were discarded. Of these 74% 

were found to contain average 98.3 of the nominal charge (1.7% lost), 4% contained a 

rest charge of 68.3% (31.7% lost) and 22% of systems were empty (100% lost). 

Combined, the overall residual charge is calculated to be 75% of the nominal charge 

(calculation by VHK). The loss of 25% of nominal charge is not covered by the annual 

(refill) losses and must have been emitted during use or transport (or at least before 

arriving at the refrigerant recovery station). An explanation for low residual charges at 

EOL is that products may not have received the required refills in anticipation of 

discarding the products or have lost their entire contents during decommissioning. 

The remaining charge should be fully recovered as products containing refrigerants are 

covered by the WEEE Directive, but according other sources24 this is only performed for 

30% of the appliances or charge (30% is the target EU average in 2030, improving from 

8% in 2006) to 50% (DE average 2011). This 'failure to recover' increases the end-of-life 

losses by a minimum of 50% of the average residual charge of 75% is 37.5% of nominal 

charge. The EOL loss is 25%+37.5% = 62.5%, and recovery is 37.5%. With proper 

recovery the recovery loss can be reduced to 5% (estimate by VDKF-LEC survey).  

Note that the above calculated loss is an overall value and not corrected for the size of 

the average charge of system. Nor does it include systems that have not been discarded 

using the proper channels. WEEE data suggests that a significant amount of WEEE ends 

up in 'unknown' treatment channels.  

Review study air conditioners 2018 

The review study for air conditioners Task 3 report mentions an (upper estimate of) 

annual leakage rate of 2% for packaged units (single or double-duct), 5% for split-units 

and 15% for multi-split (<17.5 kW), based on a French study of 200425. In the study 

lower values were used as 'average annual leakage: 1% per year (including end-of-life 

losses) for portable units. These are packaged units, filled and sealed under factory 

conditions. For split, multi-split and VRF the air conditioner study used an annual leakage 

(including end-of-life) of 3% per year, although different studies found both higher and 

lower values. 

For a 15 year product life this results in a loss of 30% to 75% of the nominal charge (2% 

annual emissions and 4% annual emissions, respectively, EOL included). It is not clear 

whether this includes incidents and/or uncontrolled disposal. 

                                           
24 Barbara Gschrey, Entsorgung von Kältemitteln aus stationären Anlagen - Emissionsfaktor der Entsorgung 

Emissionsberichterstattung von F-Gasen in der Kälte- und Klimatechnik, Umweltbundesamt Berlin – 24.10.12 
(see: www.umweltbundesamt.de/sites/default/files/medien/419/dokumente/4_entsorgung_statanlagen1.pdf) 

25 Barrault, 2004, Stéphanie BARRAULT, Denis CLODIC, avec la participation de Carine SAYON, “Inventaire des 
fluides frigorigènes et de leurs émissions”, 2004 Inventaire des fluides frigorigènes et de leurs émissions, 
France, 2004, Document 2 : Données de base pour les inventaires de fluides frigorigènes.  
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National Inventory Reports (for UNFCCC) 

Signatories to the United Nations Framework Convention on Climate Change (UNFCCC) 

submit National Inventory Reports (GIRs) describing the state of play of GHG 

emissions26. 

As an example the German NIR report (949 pages) presents figures for refrigerant 

leakage from heat pumps. Section 4.7.1.2.6.3 (page 387) and Table 189 present a 

charging loss of 0.5%, an annual loss of 2.5% for space heating and 2% for water 

heating (less split systems), and 25% loss at end-of-life (residual charge is 75%). With a 

product life of 15 years, this becomes (0.5% + 15*2.5% + 25%) = 63% of nominal 

charge lost. Of this loss 50% to 60% (or 34% of the nominal charge) is recovered 

(recovery factor 0.4-0.5 of residual 75% charge). The report indicates that (in section 

4.7.1) unrecovered refrigerant is added to the overall emissions (reciprocal value of 

recovery factor). This means that some 45% of the residual charge (of 75% of nominal 

charge) is also considered 'lost'.  

The UNFCCC report states that the "recovery factor for heat pumps has been increasing 

continuously, as a result of the greater care taken in handling refrigerants, and thus the 
losses occurring upon disposal, with respect to initial charge / residual charge, have been 
decreasing over the years concerned. The recovery factor was 50 % in 2010, and 59 % 

in 2016". If this rate is maintained the recovery rate in Germany will be close to 95% in 

2040.  

These data are in line with that of VDK-LEC and other studies. 

At European level, Clodic & Barrault 2012 are more pessimistic with 8% recovery in 2011 

and 30% recovery expected by 2030. This growth rate results in 42% recovery in 2040. 

Belgian study of f-gas emissions 

A Belgian (Flanders) study27 into waste and disposal emissions from f-gas containing 

refrigeration products identified the present 'recovery' rate in Flanders and presented 

actions to improve recovery of f-gases. 

In this study is concluded that: 

� Approximately 35% of the refrigeration products arrive empty at the EOL treatment 

facility (fig. 8 + conclusion p.42); 

� The charge of the remaining 65% of products is average 61% (fig 9); 

� Approximately 78% of the remaining charge is recovered (assuming a recovery 

efficiency "> 75%" is 95% effective, for the rest the average of the range is 

assumed) (fig.11); 

� The fraction lost (not recovered) at EOL treatment is therefore: 

- 35% of products have 0% charge left, so 35% lost, plus; 

                                           
26 https://unfccc.int/process-and-meetings/transparency-and-reporting/reporting-and-review-under-the-

convention/greenhouse-gas-inventories-annex-i-parties/national-inventory-submissions-2018 
27 DAUWE Tom, ALTDORFER Francis, GSCHREY Barbara; Waste and disposal emissions from F-gas containing 

refrigeration and potential actions to improve recovery of F-gases – Final Report; DEPARTMENT OF 
ENVIRONMENT& SPATIAL DEVELOPMENT, June 2018 (https://www.vlaanderen.be/publicaties/waste-and-
disposal-emissions-from-f-gas-containing-refrigeration-and-potential-actions-to-improve-recovery-of-f-gases) 
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- 65% of products have 61% charge left, which means (100%-61%)=39% charge 

has escaped for 65% of products, thus 65%*39% is 25% is lost, plus;   

- the residual charge (65%*61% = 40%) is recovered with a rate of 78% thus 

100%-78%=22% of 37% is not recovered, thus considered lost =9%, which; 

- gives a total EOL loss of 35% + 25% + 9% (rounded) = 69%;  

- Recovered is 31% (=78%*61%*65%), which is consistent with p.44 of the 

Flemish report ("overall emission factor is 69%"). 

This loss rate is somewhat higher than in Germany, based on VDKF-LEC (German 

residual charge was 75%, in Flanders just 40% (65%*61%)). The recovery rate is higher 

in Flanders (78% of refrigerant, instead of 50%).  

The Flemish study also mentions the possible effect of the F-gas regulation on prices and 

expects that recovery rates will increase. This is however limited to formal recovery. The 

losses from products entering informal EOL treatment remains unknown. 

The information in the study leads to conclude that the EOL losses in Flanders are close 

to 69% of nominal charge (whereas those in Germany are close to 62% of nominal 

charge).  

Effect of F-Gas regulation 517/2014 EU 

Apart from the quota system which limits the amount of fluorinated gases placed on the 

market and specific prohibitions, the F-gas regulation also addresses aspects related to 

maintenance and control.  

Article 3 requires persons/undertakings carrying out installation, servicing, maintenance, 

repair or decommissioning of F-gas containing equipment must be certified  (article 10) 

and take precautionary measures to prevent leakage of F-gases. Article 8 requires the 

operators of such equipment to use certified personal/undertakings 

Article 4 on leak checks differentiates hermetically sealed products from other (split) 

products. For hermetically sealed products (labelled accordingly), no leak checks are 

required if the charge is less than 10 000 kg CO2 eq. (= 4.8 kg R410A, close to 16 kW 

heating capacity). Larger equipment shall require leak checks. 

Split products were exempted from leak checks if containing less than 3 kg of F-gas until 

December 2016. Currently the threshold for leak checks lies is at products containing 

more than 5 000 kg CO2 eq. (is 2.4 kg R410A or close to 8 kW heating capacity). 

For products containing between 5 tonnes and 50 tonnes of CO2 eq., leak checks are 

required every 12 months (or 24 months if a leakage detection system is installed). The 

frequency reduces for products with even larger amounts of F-gas inside. 

The regulation shall be reviewed in its entirety by 31 December 2022 and evaluations 

regarding the effectiveness of in particular Article 3 and 4 is not (yet) available. 

It is to be expected that with more formal obligations regarding the safe handling of F-

gases the recovery rates of equipment is increasing (see UNFCCC NIR 2018 Germany, 

reporting increase of recovery from 50% to 59%), but general EU improvement in 

recovery could currently not be established. 
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Ecoreport – values used 

Based on the sources described before, this report assumes 0.5% losses during 

manufacturing/production, and 1.3 to 3% annual losses for split systems (smaller value 

applies to larger systems). For hermetically sealed products the annual loss is set to 0%. 

The EOL loss is set at 62%, based on VDKF-LEC data, but largely supported by the 

Flemish study.  

Table 13. Overview of leak rates and losses according to several sources 

Source/study Product 
life (yrs.) 

Production Use 
(/year) 

Disposal 
(EOL) 

Recovered 

at EOL 

% of 
residual 
charge 

Overall 
(/life) 

IPCC/TEAP 2005 15 0% 1% 35%  50% 

SEPEMO 2011 15 0% 3% 15%  60% 

UK LCA study 2011 15 6% 6% 20%  116% 

UK study 2014 15 0% 3.50% 35%  88% 

15 0% 3.50% 15%  68% 

Review Air conditioners 2018 15 0% 2.00% 0%  30% 

15 0% 5.00% 0%  75% 

UNFCCC NIR Germany 15 0.5% 2% (WH) 25% 50%-59% 60% 

 15 0.5% 2.5% (SH) 25%  63% 

VDKF-LEC 15 0% 1.30% 25%+ 0.5*75% = 62.5% 82% 

 15 0% 3% 25%+ 0.5*75% = 62.5% 107.5% 

Flanders study 15   35% + 25% +9% = 69% (n.a.) 

       

This study       

split, <10 kW 15 0.5% 3% 62.5% 108% 

split, > 70 kW 15 0.5% 1.3% 62.5% 83% 

hermetically sealed 15 0.5% 0% 62.5% 63% 

 

Overall life cycle refrigerant emissions of equipment undergoing proper EOL treatment 

with recovery are therefore calculated to be 108% for small split systems (< 10 kW), 

82% for larger split systems and 63% for hermetically sealed systems. An unknown 

share of products will be treated in informal treatment, with presumably higher 

emissions. 

The relatively low recovery factors assumed by the sources suggests an EOL practice 

where installers are not fully removing refrigerants from equipment before bringing it to 

scrap dealers. The knowledge and equipment for adequate removal of refrigerants (using 

mobile suction equipment) is however widely available.  
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4 INFRASTRUCTURE 

The local infrastructure concerns the supply of energy resources, the utilisation of the 

heat in the distribution system as well as proper abduction of flue gases and abatement 

of fugitive refrigerant emissions.  

 Energy and GHG-emissions 4.1

The largest uncertainties relate to the medium- and long term energy infrastructure that 

can be expected. To a large extent this will depend on the energy policy at national and 

EU level. The EU has set goals and/or reached political agreement28 

� to save 32.5% on energy due to energy efficiency measures in 2030, compared to 

the 2007 PRIMES final energy demand projections for the year 203029  

� to reach a 32% renewable energy share in 2030 30 

� to save 40% on greenhouse gas (GHG) emissions in 2030 compared to 1990. 31  

 

The Commission presented its strategic long-term vision for a climate-neutral economy 

by 2050 – A Clean Planet for All—on 28 November 2018. 32 The Commission's vision for a 

climate-neutral future is in line with the Paris Agreement objective to keep the global 

temperature increase to well below 2 °C and pursue efforts to keep it to 1.5 °C. It builds 

on the recently published Clean Energy for All Europeans package.33  

 

The vision concerns seven areas: energy efficiency, renewables, mobility, competitive 

and circular economy, infrastructure and connectivity, bio-economy and natural carbon 

sinks, carbon capture and storage (CCS) to deal with the remaining emissions.  

The vision is supported by a quantitative analysis of 8 scenarios, some more lenient 

(“well below 2 °C”, minus 80% emissions) and some more strict (“1.5 °C”, net zero 

                                           
28 http://europa.eu/rapid/press-release_IP-18-6870_en.htm 

29 In 2007 the PRIMES model projected energy demand for 2030 was over 1400 Mtoe, so a 32.5% saving 
means that the energy consumption in 2030 should be 956 Mtoe. For comparison, in 2016 the actual EU Final 
Energy demand was 1108 Mtoe (million tonnes of oil equivalent) so part of the saving has already been 
realised;, the remaining energy saving to be achived by 2030 is 152 Mtoe or 13.7%. 

30 The official definition of the percentage of renewable energy is: “The share of energy from renewable sources 
shall be calculated as the gross final consumption of energy from renewable sources divided by the gross final 
consumption of energy from all energy sources, expressed as a percentage” (Directive 2009/28/EG, 23 april 
2009). ‘Final’ energy demand is not ‘gross inland consumption’. The latter was around 1639 Mtoe in 2016. 
‘Final’ means that –amongst others-- conversion losses for electric power production are not included. Thus, 
the denominator in 2016 is 1108 Mtoe. In 2030 the denominator will be 956 Mtoe (see previous footnote) 
and thus the renewables share should then be 287 Mtoe. In 2016 the renewables share is around 16% and 
thus the renewables constitute 177 Mtoe, mainly from biomass and hydropower. So an extra 110 Mtoe is 
needed by 2030.  

31 In 1990 the GHG-emissions of the EU-28 (including Iceland, excl. emissions from LULUCF and others) 
amounted to 5657 MtCO2 equivalents. A 40% reduction means emissions of 3394 MtCO2 equivalent. In 2016 
GHG-emissions were 4300 MtCO2 equivalents, so 906 MtCO2 (21%) still needs to be saved over  
the 2017-2030 period. 

32 COM(2018) 773 final, Brussel, 28.11.2018. https://ec.europa.eu/energy/en/topics/energy-strategy-and-
energy-union/2050-long-term-strategy 

33 Note that this package also sets a 2030 interconnectivity target of 15% for the electricity market. 
https://ec.europa.eu/energy/en/topics/energy-strategy-and-energy-union/clean-energy-all-europeans 
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emissions). The picture below gives a summary in terms of the EU28 total primary 

energy consumption.  

 

 

(source: COM(2018) 773 final, 28.11.2018) 

Figure 6. Fuel mix of 2016 and various scenarios, in Mtoe Gross Inland Energy Consumption.  

Details of the GHG emissions trajectory in a 1.5°C scenario are given in the following 

graph. The graph shows that non-CO2 emissions from ‘other’ (e.g. refrigerants) and 

agriculture are expected to decrease the least and represent more than half of the GHG-

sources in 2050. The other less-than-half is made up of Industry, Transport, and Power 

sector with just a very small contribution from the Residential and Tertiary (services) 

sector, i.e. the sectors with most space heating. In other words, there are great 

expectations for efficiency and fuel switch in space heating generators. Below the line, 

the LULUCF (Land Use, Land-Use Change and Forestry) and Carbon Removal 

Technologies are carbon-sinks neutralising the remaining GHG-sources.  
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(source: COM(2018) 773 final, 28.11.2018) 

Figure 7. GHG emissions trajectory in 1.5°C scenarios 

 

In the in-depth supporting analysis34, the details of the eight scenarios are sketched. 

There is a separate section on space heating and –cooling, which are marked as 40-50% 

of energy consumers in the residential and services sector. Apart from electrification, the 

space heating scenarios foresee a significant role for carbon-neutral gaseous fuels 

(hydrogen35, biogas36, e-gases37). There is no separate discussion of dedicated water 

heaters but it can be assumed that the fuel mix will not be very different. 

The Commission sees a role for gaseous fuels even in an ambitious climate-neutral 

scenario. Given uncertain elements in the vision38, it even may well be that the share of 

gaseous fuels will be higher than projected.  

Similar  to the Commission 1.5TECH scenario, there is a scenario-study by Navigant for  

Gas-for-Climate on the optimal role for gas in a zero (carbon) emission energy system.39 

Navigant calculates a €217 bn saving of an optimal versus a minimal gas scenario.  

                                           
34 In-Depth Analysis In Support Of The Commission Communication COM(2018) 773, 28.11.2018. 

35 From electrolysis of water e.g. produced from over-capacity periods of wind turbines or solar PV parks, at an 
efficiency of 70-80% (possibly 86% in the future with new technologies). Can be used for carbon-free 
combustion (producing water) or in fuel cells for cogeneration (CHP, Combined Heat & Power) 

36 Biogas emits CO2 during combustion but gets carbon-sink credits and is renewable (methane from waste or 
biomass)  

37 Synthetic gases made from hydrogen, similar to natural gas (methane) but pure.  

38 E.g. regarding the costs of the scenarios. For instance the cost of realising the projected nuclear power in 
2050 will be over € 0.5-0.6 trillion. Also the costs of extra storage and electric connectivity needed will be 
extremely challenging given the current austerity policy, the aim to spare the lower income groups from the 
consequences of the climate pollicy, etc..  

39 Navigant, Gas for Climate. The optimal role for gas in a net-zero emissions energy system, Utrecht, March 
2019, https://gasforclimate2050.eu/publications 
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(source: Navigant, March 2019) 

Figure 8. Optimised and Minimal Gas 2050 scenarios, gross electricity production 

Other relevant publications on costs and benefits of carbon-neutral gas solutions can be 

found in the Cerulogy studies40 41, expert-consultations on future hydrogen production 

costs42, alternative local hydrogen production directly from solar panels43, hydrogen 

implementation aspects in Belgium44 45 and UK46, regulatory aspects47, etc..   

 

 

  

                                           
40 Malins, C., What role is there for electrofuel technologies in European transport’s low carbon future?, 

Cerulogy, November 2017 

41 Malins, C., What role for electromethane and electroammonia technologies in European transport’s low 
carbon future?, Cerulogy, June 2018. 

42 Schmidt, O., et al., Future cost and performance of water electrolysis: An expert elicitation study, 
international journal of hydrogen energy 42 (2017), 30470-30492 

43 https://www.vrt.be/vrtnws/nl/2019/02/24/belgische-wetenschappers-kraken-de-code-voor-betaalbare-
groene-w/ 

44 https://www.vrt.be/vrtnws/nl/2019/02/21/waterstof-de-motor-van-een-duurzame-economie/ 

45 https://www.vrt.be/vrtnws/nl/2019/02/22/belgie-een-draaischijf-in-de-waterstofeconomie/ 

46 H21-report, Leeds City Gate.  

47 Hayter, D., Horizontal Position Paper: Gas Grid Issues, HyLaw project, 2018. 
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ANNEX I: DETAILED STATISTICS 

Detailed Country Tables 
 

� Outdoor temperatures EU-28, split-up in 5 time-periods per average month-day 

January-June, in °C (VHK calculation on the basis of JRC PVGIS for country capital, 

extract 2014) 

� Global irradiance (W/m²) in EU-28, monthly total (Wh/m².d)+ average (W/m²) split-

up in 5 time-periods per average month-day, July-December (VHK calculation on the 

basis of JRC PVGIS for country capital, extract 2014) 

� Heating Degree Days population-weighted 

� EU land coverage 2012 (LUCAS) 

� Evaluation building volume accuracy, Germany 

� Functional units, capita selecta 

� EnEV Energy benchmarks 
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Table 1. Outdoor temperatures EU-28, split-up in 5 time-periods per average month-day January-June, in °C (VHK calculation on the basis of JRC PVGIS for country capital, extract 2014) 

time of day EU28 AT BE BU CR CY CZ DK EE FI FR DE GR HU EI IT LT LI LU MT NL PL PO RO SK SI ES SE UK 

Jan 2.9 -0.8 3.4 -0.6 -0.3 10.8 -1.2 0.9 -3.1 -4.1 4.0 0.3 8.3 -0.9 5.7 8.5 -2.6 -4.0 1.5 11.8 3.3 -2.2 10.6 -2.0 -0.6 0.6 5.9 -1.2 5.1 

7-9 1.8 -1.6 2.4 -2.0 -1.8 8.3 -1.9 0.5 -3.5 -4.2 2.9 -0.7 6.8 -2.0 5.1 6.5 -2.9 -4.6 0.5 10.8 2.5 -2.8 9.3 -3.3 -1.4 -1.2 3.3 -1.4 4.2 

9-16 3.9 -0.1 4.0 1.1 1.5 14.6 -0.6 1.2 -2.7 -3.7 4.8 0.9 10.2 0.1 6.5 10.1 -2.2 -3.4 2.2 13.2 3.8 -1.5 12.1 -0.5 0.2 1.9 7.7 -0.9 5.9 

16-21 4.0 -0.1 4.3 0.8 0.8 13.1 -0.7 1.2 -2.9 -3.8 5.1 1.0 9.6 0.0 6.2 10.5 -2.4 -3.6 2.3 12.7 4.0 -1.7 11.7 -0.4 -0.1 2.1 8.1 -1.1 5.9 

21-23 2.9 -0.9 3.6 -2.0 -1.7 10.3 -1.5 0.9 -3.4 -4.3 4.2 0.3 7.9 -1.0 5.3 8.7 -3.0 -4.4 1.7 10.9 3.4 -2.5 9.8 -3.0 -0.7 0.7 6.2 -1.4 5.0 

23-7 1.8 -1.6 2.5 -2.4 -1.9 6.8 -1.9 0.6 -3.4 -4.5 3.0 -0.5 6.3 -2.0 5.1 6.4 -3.0 -4.6 0.7 10.5 2.6 -2.8 9.1 -3.8 -1.4 -1.0 3.5 -1.4 4.3 

Feb 4.4 2.2 5.0 1.5 1.8 10.8 1.5 1.6 -3.5 -4.7 5.7 2.5 8.5 1.5 6.2 8.5 -2.3 -2.5 3.4 11.7 4.8 -0.1 11.9 1.2 2.1 2.6 7.4 -1.1 6.1 

7-9 2.7 0.4 3.8 -0.8 -0.6 8.6 -0.1 1.0 -4.2 -5.3 4.1 1.0 6.7 -0.8 5.2 6.1 -3.1 -3.5 1.9 10.6 3.8 -1.5 10.3 -1.3 0.2 -0.4 4.0 -2.0 4.8 

9-16 6.0 3.9 6.0 4.0 4.6 15.1 2.9 2.3 -2.8 -3.8 6.9 3.6 11.1 3.8 7.2 11.0 -1.4 -1.5 4.5 13.5 5.7 1.0 13.7 3.9 3.9 5.1 10.1 -0.4 7.2 

16-21 6.0 3.9 6.2 4.1 3.5 13.4 2.8 2.2 -3.0 -4.1 7.0 3.9 10.3 3.5 6.9 10.8 -1.5 -1.5 4.7 12.8 5.7 1.0 13.2 4.0 3.7 5.3 10.4 -0.5 7.2 

21-23 4.3 2.2 5.1 1.0 -0.2 10.3 1.4 1.6 -3.9 -5.2 5.8 2.6 8.3 1.3 6.1 8.5 -2.6 -2.8 3.4 11.3 4.9 -0.2 11.5 -0.5 1.9 2.7 7.5 -1.3 6.1 

23-7 2.5 0.2 3.7 -1.5 -0.6 6.1 -0.1 0.9 -4.3 -5.6 4.1 1.1 5.7 -1.1 5.1 5.5 -3.3 -3.6 1.9 9.9 3.8 -1.5 9.9 -2.0 0.0 -0.4 3.8 -2.0 4.7 

Mar 6.5 5.2 7.0 5.0 6.7 13.2 3.9 2.6 -1.1 -1.9 8.1 4.1 9.6 5.2 7.2 10.4 0.0 0.0 5.9 12.8 6.3 2.0 14.2 5.3 5.3 6.4 10.8 0.8 7.3 

7-9 4.8 3.6 5.5 2.2 3.9 11.9 2.3 1.8 -2.4 -3.4 6.4 2.4 8.2 3.0 6.3 9.0 -1.6 -1.8 4.1 12.1 5.4 0.5 12.7 2.2 3.4 4.0 7.7 -0.3 6.1 

9-16 8.9 7.6 8.7 7.7 9.6 17.0 6.0 4.1 0.7 0.0 10.4 6.0 12.6 8.3 8.7 13.6 2.1 2.1 8.0 15.2 7.9 4.1 16.5 8.0 7.7 10.0 14.2 2.5 9.1 

16-21 8.5 7.1 8.5 7.5 8.6 15.4 5.9 3.4 0.3 -0.2 9.9 6.1 11.6 7.9 7.9 12.5 1.9 2.1 7.8 14.0 7.4 3.9 15.7 8.2 7.3 9.6 14.2 2.0 8.5 

21-23 6.2 4.9 6.8 4.0 4.9 12.5 3.7 2.2 -1.5 -2.3 7.8 4.0 9.1 4.8 6.8 9.8 -0.3 -0.4 5.7 12.3 6.1 1.7 13.7 4.4 5.0 5.9 10.5 0.5 7.0 

23-7 3.8 2.4 4.9 2.0 4.2 8.9 1.4 1.0 -3.2 -4.2 5.4 1.7 6.1 1.5 5.7 6.8 -2.5 -2.7 3.4 10.2 4.7 -0.5 11.7 2.0 2.4 2.0 6.4 -1.1 5.4 

Apr 10.0 10.2 9.4 10.0 11.9 17.2 8.6 6.3 4.1 3.5 10.0 9.0 13.2 11.1 8.3 12.7 6.2 7.2 8.6 14.8 9.0 8.4 15.0 11.0 10.4 10.4 12.6 4.5 9.0 

7-9 8.6 8.6 8.2 7.8 9.5 16.6 7.2 5.8 3.4 2.6 8.7 7.1 12.2 9.4 8.0 11.8 4.9 5.6 7.2 14.3 8.4 6.9 14.3 8.7 8.9 8.7 10.3 3.9 8.3 

9-16 12.8 13.1 11.9 13.0 14.5 19.9 11.7 8.3 6.4 5.8 12.8 11.9 16.4 14.5 10.4 15.8 9.0 10.3 11.4 17.4 11.4 11.3 17.6 14.6 13.5 13.7 15.9 6.8 11.5 

16-21 12.2 12.7 11.3 12.4 13.5 18.6 11.1 7.4 5.8 5.4 12.1 11.8 15.1 14.0 9.4 14.6 8.5 10.1 10.9 16.1 10.4 10.8 15.8 14.2 12.8 13.1 15.7 5.9 10.5 

21-23 9.1 9.4 8.7 8.0 10.3 16.3 7.9 5.5 3.5 3.0 9.1 8.5 12.2 10.3 7.5 12.1 5.7 6.7 7.9 13.9 8.2 7.7 13.8 9.0 9.5 9.6 11.7 3.7 8.1 

23-7 6.6 6.7 6.5 7.0 9.6 14.4 5.0 4.1 1.4 0.6 6.7 5.4 9.6 7.0 6.2 9.3 2.8 3.4 5.3 12.2 6.5 4.8 12.6 7.0 6.8 6.4 8.5 1.9 6.3 

May 14.8 15.9 13.7 16.3 17.7 22.3 14.3 11.0 9.5 9.2 14.3 14.3 18.9 17.4 11.1 17.8 11.5 12.6 13.4 19.3 13.0 14.3 17.0 18.3 16.2 16.0 16.6 9.2 12.4 

7-9 13.8 14.8 12.9 14.6 15.1 22.2 13.3 10.8 9.1 8.7 13.4 12.9 18.3 16.2 10.9 17.3 10.6 11.6 12.3 19.0 12.8 13.3 16.9 16.0 15.3 14.8 14.8 9.1 11.9 

9-16 17.9 19.2 16.3 19.5 20.1 24.7 17.6 13.1 11.7 11.5 17.3 17.5 22.6 20.9 13.2 21.1 14.5 15.9 16.4 21.9 15.5 17.6 20.1 21.9 19.7 20.0 20.1 11.8 15.0 

16-21 17.2 18.7 15.8 18.7 19.3 23.5 17.1 12.2 11.2 11.2 16.8 17.5 21.0 20.3 12.3 19.7 13.9 15.6 16.1 20.6 14.5 17.0 17.9 21.2 18.9 19.2 20.0 10.8 14.2 

21-23 14.2 15.2 13.3 13.8 16.3 21.4 13.8 10.3 9.0 8.7 13.8 14.3 17.9 16.9 10.5 17.5 11.1 12.5 13.0 18.7 12.2 13.8 15.0 16.3 15.3 15.6 16.2 8.3 11.7 

23-7 11.0 11.7 10.3 13.0 15.5 19.7 10.2 8.6 6.8 6.2 10.6 9.9 14.7 13.0 8.6 14.0 7.5 8.3 9.6 16.3 10.2 10.2 14.2 14.5 11.8 11.0 11.9 6.1 9.2 

Jun 18.1 18.8 16.2 20.1 21.7 25.7 16.9 14.6 14.9 14.8 17.3 17.0 23.8 20.4 13.2 22.0 15.8 16.3 16.4 23.4 15.6 17.0 20.0 22.3 19.0 19.6 22.3 14.4 15.1 

7-9 17.2 17.8 15.6 18.3 18.8 25.8 16.0 14.5 14.7 14.6 16.5 15.6 23.3 19.3 13.2 21.5 15.4 15.4 15.4 23.1 15.6 16.2 20.0 20.2 18.2 18.4 20.0 14.4 14.6 

9-16 21.1 21.9 18.8 23.5 23.6 28.1 19.9 16.6 17.0 17.0 20.4 19.7 27.8 23.7 15.3 25.2 18.5 19.1 19.4 25.9 17.9 19.8 23.7 25.8 22.2 23.5 26.4 16.8 17.7 

16-21 20.6 21.4 18.3 22.8 23.3 27.1 19.6 15.9 16.5 16.6 19.9 19.9 26.1 23.4 14.6 23.9 18.0 18.8 19.1 24.7 16.9 19.4 21.2 25.1 21.6 22.8 26.8 16.1 17.1 

21-23 17.7 18.2 15.9 17.5 20.8 24.9 16.6 13.9 14.1 14.2 16.8 17.1 22.9 20.1 12.5 21.8 15.5 16.2 16.3 22.9 14.7 16.6 17.4 20.5 18.3 19.0 22.2 13.5 14.5 

23-7 14.3 14.8 12.9 16.5 19.9 22.8 13.0 12.2 12.2 12.0 13.3 13.0 19.2 16.1 10.8 18.2 12.3 12.4 12.4 20.5 12.9 13.3 16.7 18.5 14.9 14.5 16.5 11.6 11.9 
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Table 2 . Outdoor temperatures EU-28, split-up in 5 time-periods per average month-day July-December, in °C (VHK calculation on the basis of JRC PVGIS for country capital, extract 2014) 

time of day EU28 AT BE BU CR CY CZ DK EE FI FR DE GR HU EI IT LT LI LU MT NL PL PO RO SK SI ES SE UK 

Jul 20.0 19.9 17.8 21.8 22.5 27.9 18.3 17.0 17.7 17.6 19.2 18.6 25.7 21.5 15.1 23.9 18.3 18.3 17.9 25.4 17.6 18.7 21.4 23.9 20.1 20.5 24.6 17.4 17.4 

7-9 18.9 18.9 17.1 19.9 19.9 27.8 17.3 16.8 17.5 16.9 18.0 17.3 25.3 20.3 15.0 23.0 17.6 17.4 16.7 25.2 17.4 17.9 21.6 21.7 19.2 19.2 21.9 17.2 16.7 

9-16 23.1 23.1 20.5 25.5 24.9 30.4 21.4 19.1 20.0 19.7 22.2 21.5 30.1 24.8 17.3 27.1 21.1 21.3 20.8 28.2 19.9 21.7 25.8 27.6 23.4 24.3 28.7 19.7 20.0 

16-21 22.7 22.7 20.1 24.8 24.2 29.4 20.9 18.5 19.4 19.7 22.1 21.8 28.4 24.6 16.6 26.0 20.6 20.9 20.6 27.0 19.0 21.2 22.8 27.0 22.9 23.8 29.5 19.2 19.6 

21-23 19.7 19.4 17.5 19.0 21.1 27.3 18.0 16.3 17.1 17.4 19.1 18.8 24.8 21.4 14.4 23.7 18.0 18.2 17.8 24.9 16.9 18.4 18.3 21.7 19.5 20.3 24.7 16.8 17.0 

23-7 16.0 15.6 14.3 18.0 20.4 25.0 14.2 14.4 15.0 14.7 15.0 14.5 20.5 17.0 12.5 19.9 14.5 14.3 13.9 22.1 14.9 14.8 17.5 19.8 15.7 15.5 18.4 14.6 13.9 

Aug 20.1 20.0 18.4 21.1 21.6 27.7 18.6 17.6 16.7 16.3 19.8 18.8 24.9 21.1 15.5 24.0 17.1 16.9 18.4 25.8 18.1 18.1 22.0 22.7 20.3 20.6 24.2 17.4 17.9 

7-9 18.8 18.6 17.4 18.9 18.9 27.6 17.2 17.5 16.3 15.9 18.4 17.2 24.1 19.6 15.3 23.1 16.2 15.7 17.0 25.6 17.9 17.0 21.0 20.2 19.0 18.7 21.6 17.1 17.2 

9-16 23.7 23.6 21.7 25.3 24.6 30.6 22.5 20.1 19.3 19.2 23.5 22.5 29.3 25.4 17.9 27.8 20.5 20.6 22.0 28.9 21.0 21.8 25.7 26.8 24.1 25.0 28.5 20.1 20.9 

16-21 23.0 23.0 21.0 24.2 23.4 29.4 21.6 19.0 18.4 18.2 22.8 22.2 27.6 24.5 16.8 26.5 19.7 19.9 21.5 27.4 19.8 20.9 23.9 25.8 23.3 24.3 28.8 19.0 20.1 

21-23 19.3 19.2 17.7 18.0 19.7 27.2 17.8 16.8 15.9 15.5 19.1 18.4 24.1 20.2 14.6 23.5 16.6 16.3 17.7 25.2 17.3 17.2 19.2 19.5 19.4 19.7 23.6 16.6 17.1 

23-7 15.7 15.5 14.3 16.9 18.9 24.3 13.8 14.7 13.5 12.8 15.3 14.0 19.9 16.0 12.8 19.4 12.9 12.3 14.0 22.2 14.8 13.5 18.6 18.5 15.6 15.2 18.4 14.3 14.3 

Sep 15.5 14.3 14.5 15.5 16.0 25.3 13.2 13.6 11.4 10.9 15.0 13.8 20.8 15.1 13.5 19.6 11.5 11.1 13.4 22.6 14.7 12.4 20.3 15.9 14.5 14.7 19.3 12.4 14.8 

7-9 14.2 12.9 13.5 13.3 13.9 24.8 11.8 13.2 10.6 10.1 13.7 12.2 19.8 13.4 13.2 18.5 10.3 9.6 12.1 22.3 14.3 11.1 19.7 13.8 13.2 12.8 16.9 11.9 14.0 

9-16 18.7 17.3 17.3 19.1 19.5 28.5 16.4 15.6 14.1 13.7 18.5 16.9 25.0 18.9 15.7 23.2 14.7 14.6 16.6 25.3 17.2 15.7 23.5 20.0 17.8 18.6 23.2 14.8 17.4 

16-21 17.6 16.6 16.2 17.8 17.5 26.9 15.5 14.5 13.0 12.7 17.2 16.3 23.1 18.0 14.3 21.9 13.8 13.8 15.5 23.9 15.8 14.8 20.9 18.7 16.8 17.6 22.8 13.7 16.1 

21-23 14.2 13.3 13.2 13.0 13.7 24.5 12.1 12.6 10.5 10.1 13.6 12.8 19.7 14.0 12.3 18.8 10.8 10.3 12.0 21.8 13.4 11.5 18.3 12.5 13.4 13.1 18.0 11.4 13.5 

23-7 11.9 10.7 11.5 12.0 13.1 21.9 9.5 11.5 8.4 7.9 11.3 10.1 16.2 10.6 11.6 15.7 7.9 7.1 10.1 19.8 12.3 8.6 17.9 12.0 10.8 10.2 14.6 9.9 12.1 

Oct 11.8 10.3 11.2 10.4 11.7 21.6 9.3 9.4 6.6 6.0 12.0 9.7 16.9 10.7 11.3 16.8 6.8 6.5 10.1 20.1 11.3 8.2 17.9 10.1 10.3 11.4 14.7 7.6 11.8 

7-9 10.2 8.6 10.0 8.4 10.0 20.2 7.9 8.8 5.8 5.2 10.4 8.1 15.4 8.4 10.6 15.1 5.7 5.1 8.6 19.2 10.4 6.6 16.7 8.1 8.7 9.5 12.2 6.8 10.8 

9-16 14.0 12.4 12.9 14.4 15.0 25.5 11.2 10.6 7.8 7.2 14.1 11.6 20.3 13.8 12.5 19.6 8.3 8.2 11.9 22.3 12.7 10.3 20.0 14.4 12.6 14.1 17.9 8.7 13.5 

16-21 13.2 11.8 12.2 13.0 13.0 23.0 10.6 9.9 7.2 6.6 13.3 11.2 18.6 12.9 11.6 18.4 7.8 7.7 11.3 20.9 12.0 9.6 18.7 13.0 11.8 13.3 17.0 8.1 12.6 

21-23 11.2 9.9 10.9 7.0 9.5 20.7 9.0 9.1 6.4 5.8 11.6 9.4 16.1 10.2 10.9 16.1 6.5 6.2 9.8 19.5 11.0 7.8 17.3 6.5 9.9 10.9 14.2 7.4 11.4 

23-7 9.5 8.0 9.5 6.5 9.1 17.9 7.3 8.3 5.4 4.9 9.9 7.7 13.5 7.5 10.3 13.8 5.3 4.6 8.2 17.9 10.0 5.9 15.9 6.0 8.0 8.6 11.3 6.5 10.3 

Nov 7.1 4.9 7.0 5.3 5.9 16.9 3.7 5.0 1.7 1.1 7.3 4.3 13.1 5.2 8.3 13.0 1.7 1.1 5.4 16.5 7.4 2.8 14.0 4.7 5.1 6.2 9.2 3.2 8.3 

7-9 5.9 3.7 5.9 3.8 4.8 14.5 2.8 4.7 1.4 0.8 6.1 3.2 11.5 3.7 7.5 11.3 1.2 0.6 4.3 15.7 6.6 2.0 12.8 3.2 4.1 4.7 6.9 2.9 7.2 

9-16 8.3 5.9 7.8 8.1 8.1 20.9 4.6 5.4 1.9 1.4 8.4 5.1 15.4 6.7 9.1 14.5 2.2 1.7 6.2 18.0 8.1 3.7 15.6 7.6 6.3 7.8 11.4 3.6 9.2 

16-21 8.1 5.8 7.8 7.1 6.7 18.7 4.4 5.2 1.8 1.2 8.2 5.1 14.4 6.3 8.9 14.4 2.0 1.5 6.2 17.3 8.0 3.3 14.8 6.7 5.8 7.3 11.0 3.4 9.2 

21-23 7.0 4.9 7.0 3.0 4.3 16.3 3.7 4.9 1.7 1.1 7.4 4.4 12.8 5.2 8.3 13.1 1.7 1.1 5.4 16.0 7.4 2.8 13.5 2.5 5.1 6.1 9.2 3.2 8.4 

23-7 5.8 3.8 6.0 2.5 4.1 13.0 2.8 4.7 1.4 0.8 6.1 3.3 10.7 3.7 7.5 11.2 1.3 0.6 4.4 15.2 6.6 2.0 12.5 2.0 3.9 4.5 6.7 2.9 7.3 

Dec 3.3 -0.4 3.7 -0.2 0.7 12.9 -0.6 1.4 -2.8 -3.6 4.7 0.2 9.4 -1.1 6.0 9.3 -3.3 -4.8 2.4 13.2 3.6 -2.6 11.2 -1.7 -0.6 1.2 6.2 -0.6 5.4 

7-9 2.4 -1.1 2.9 -1.1 -0.3 10.6 -1.1 1.2 -3.1 -4.2 3.9 -0.4 8.3 -2.1 5.5 7.7 -3.6 -5.5 1.7 12.5 3.1 -3.0 10.2 -2.6 -1.2 -0.2 3.8 -0.7 4.8 

9-16 4.1 0.2 4.2 1.7 2.3 16.4 -0.1 1.6 -2.4 -3.3 5.3 0.7 11.0 -0.1 6.6 10.7 -2.8 -4.1 2.8 14.4 4.1 -2.0 12.6 0.2 0.1 2.3 7.8 -0.5 6.0 

16-21 4.0 0.0 4.4 1.2 1.4 14.6 -0.3 1.5 -2.7 -3.4 5.5 0.7 10.2 -0.5 6.3 10.8 -3.1 -4.4 3.0 13.6 4.1 -2.3 12.1 -0.3 -0.2 2.3 8.2 -0.7 5.9 

21-23 3.0 -0.5 3.7 -1.9 -0.5 11.9 -0.7 1.3 -3.1 -3.7 4.7 0.3 8.6 -1.3 5.5 9.1 -3.7 -5.2 2.5 12.2 3.5 -3.0 10.2 -3.5 -0.7 1.3 6.5 -0.7 5.1 

23-7 2.3 -1.0 3.0 -2.0 -0.7 9.5 -1.1 1.2 -3.0 -3.8 4.0 -0.3 7.8 -2.1 5.5 7.6 -3.7 -5.3 1.8 12.2 3.1 -3.0 10.0 -3.5 -1.2 0.0 4.0 -0.7 4.8 

YEAR AVG 11.2 10.0 10.6 10.5 11.5 19.4 8.9 8.4 6.0 5.4 11.4 9.4 16.1 10.6 10.1 15.5 6.7 6.6 9.7 18.1 10.4 8.1 16.3 11.0 10.2 10.9 14.5 7.0 10.9 

Oct-Apr 6.6 4.5 6.7 4.5 5.5 14.8 3.6 3.9 0.3 -0.5 7.4 4.3 11.3 4.6 7.6 11.3 0.9 0.5 5.3 14.4 6.5 2.4 13.5 4.1 4.6 5.6 9.5 1.9 7.6 

May-Sep 17.7 17.8 16.1 19.0 19.9 25.8 16.3 14.7 14.0 13.8 17.1 16.5 22.8 19.1 13.7 21.5 14.8 15.1 15.9 23.3 15.8 16.1 20.2 20.6 18.0 18.3 21.4 14.2 15.5 

population % 100% 1.6% 2.1% 1.4% 0.7% 0.1% 1.9% 1.2% 0.3% 1.2% 13.3% 18.4% 1.9% 2.0% 0.7% 12.4% 0.4% 0.6% 0.1% 0.1% 3.6% 6.9% 1.8% 3.4% 1.3% 0.3% 7.0% 2.1% 13.2% 
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Table 3a. Global irradiance (W/m²) in EU-28, monthly total (Wh/m².d)+ average (W/m²) split-up in 5 time-periods per average month-day, July-December (VHK calculation on the basis of JRC PVGIS for country capital, extract 2014) 

Month, time of day (unit) EU-28 AT BE BU CR CY CZ DK EE FI FR DE GR HU EI IT LT LI LU MT NL PL PO RO SK SI ES SE UK 

EU28 

W/m² 

Jan (Wh/m².d) 1608 1458 954 2184 1754 3726 1210 805 563 538 1305 1068 3084 1526 1158 2645 676 829 1022 3235 971 974 3538 2074 1436 1952 3334 599 1234 67 

7-9 (W/m²) 58 49 29 73 52 203 41 19 4 3 47 30 77 53 30 116 13 16 34 146 28 27 170 78 46 74 154 5 35 

9-16 (W/m²) 210 193 128 280 232 458 160 110 79 76 172 144 409 201 157 338 93 114 135 412 131 131 445 261 191 255 423 84 166 

16-21 (W/m²) 4 2 1 15 5 23 1 0 0 0 2 0 14 3 0 9 0 0 1 12 0 0 16 17 2 4 14 0 0 

21-23 (W/m²) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

23-7 (W/m²) 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 

Feb 2446 2305 2083 2958 3128 4369 2021 1734 1770 1809 2276 2074 3298 2432 1780 3160 1822 2061 2258 4029 2141 1926 3796 2822 2328 2700 3911 1644 2008 102 

7-9 123 114 101 141 128 263 104 87 74 124 113 102 82 120 82 177 81 100 112 224 108 92 217 129 115 135 219 72 95 

9-16 303 288 261 355 394 516 251 217 228 223 284 260 427 304 225 383 232 259 282 490 267 242 457 341 291 337 473 211 253 

16-21 15 12 10 38 23 41 12 9 5 0 12 10 28 13 8 24 7 9 12 28 11 9 31 35 13 14 30 4 10 

21-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

23-7 0 0 0 0 0 3 0 0 0 0 0 0 1 0 0 1 0 0 0 1 0 0 1 0 0 0 1 0 0 

Mar 3478 3398 2639 3917 3946 5200 3023 2642 2955 2980 3380 2848 4368 3579 2846 4504 3001 3257 2911 5185 2768 2989 5413 3541 3485 3535 5673 2833 2759 145 

7-9 211 236 164 228 216 328 187 171 182 185 213 173 153 221 176 277 187 209 178 318 173 182 326 198 216 218 352 177 167 

9-16 401 388 303 435 461 593 348 298 340 343 386 329 538 412 328 519 344 369 336 598 317 346 628 398 401 407 651 325 320 

16-21 41 29 31 76 57 64 35 35 34 35 41 32 52 41 33 52 36 42 33 59 33 34 60 64 41 41 67 34 31 

21-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

23-7 5 9 4 5 0 9 5 5 5 5 6 4 5 6 5 7 5 6 4 8 5 4 8 5 6 6 9 5 4 

  

Apr 4562 4519 3919 4971 4980 5805 4181 4382 4602 4597 4516 4159 5442 4779 4117 5385 4508 4388 4124 5973 4250 4118 5355 4573 4702 4444 5466 4368 4114 190 

7-9 297 295 258 300 283 357 277 291 301 302 305 276 284 309 271 345 299 298 272 373 283 269 347 269 308 292 359 287 270 

9-16 490 488 418 519 546 656 445 461 486 484 476 441 626 519 437 594 475 454 441 670 449 441 588 481 506 479 596 461 440 

16-21 79 75 69 116 93 76 74 81 84 85 83 75 80 77 74 81 83 86 72 82 77 71 81 101 79 74 86 80 71 

21-23 0 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

23-7 18 17 17 20 14 14 18 21 22 23 20 19 12 18 19 17 22 23 17 16 19 17 17 20 18 17 18 21 17 

  

May 5268 5132 4592 5769 5881 6055 4950 5398 5695 5624 4762 5210 5945 5421 4878 5816 5723 5325 4693 6156 5002 5252 5896 5023 5272 4865 6274 5778 4711 220 

7-9 348 340 308 345 342 395 332 362 377 372 322 348 356 361 328 384 382 359 314 395 337 350 380 298 351 322 414 380 317 

9-16 535 526 459 574 614 652 497 531 562 551 476 522 656 556 481 612 567 523 472 667 496 528 635 495 538 502 666 576 466 

16-21 112 105 103 148 127 102 109 127 133 134 106 116 98 111 113 108 131 126 102 101 115 115 99 129 109 97 112 130 108 

21-23 0 0 0 0 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

23-7 33 30 32 40 29 24 33 41 43 44 32 36 19 32 36 28 42 40 31 24 36 35 24 40 32 28 28 41 34 

Jun 5288 5279 4490 5866 6488 6314 4771 5100 5853 5695 5111 4732 6422 5654 4670 6148 5703 5191 4782 6384 4752 4902 6259 5410 5427 5139 6651 5478 4699 220 

7-9 349 350 303 349 346 409 321 340 385 374 347 318 397 375 314 403 379 349 321 408 319 327 407 324 360 340 432 360 314 

9-16 521 528 429 566 617 677 460 476 553 532 492 447 702 569 439 641 539 484 464 686 450 472 664 517 543 519 706 515 453 

16-21 124 118 115 161 163 108 119 138 154 154 128 125 109 124 125 119 150 141 117 109 124 122 113 149 121 111 120 147 117 

21-23 0 0 0 0 62 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

23-7 40 37 39 50 67 27 40 49 55 56 42 43 22 38 44 33 53 50 38 27 43 41 29 50 38 34 31 53 39 
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Table 3b. Global irradiance (W/m²) in EU-28, monthly total (Wh/m².d)+ average (W/m²) split-up in 5 time-periods per average month-day,July-December (VHK calculation on the basis of JRC PVGIS for country capital, extract 2014) 

Month, time of 

day (unit) EU-28 AT BE BU CR CY CZ DK EE FI FR DE GR HU EI IT LT LI LU MT NL PL PO RO SK SI ES SE UK 

EU28 

W/m² 

Jul (Wh/m².d) 5534 5636 4829 5987 6191 6269 5051 5310 5793 5716 5502 5027 6443 6060 4774 6323 5563 5218 5265 6529 4913 5162 6545 5910 5704 5456 6907 5451 4850 231 

7-9 (W/m²) 362 371 323 359 348 397 339 352 382 323 370 336 379 398 320 411 371 351 350 412 329 342 420 335 373 354 445 359 322 

9-16 (W/m²) 559 576 476 607 652 685 499 516 559 552 546 491 714 624 461 670 533 500 528 712 478 512 706 577 587 568 744 525 481 

16-21 (W/m²) 121 117 113 156 133 99 117 129 144 184 125 121 106 122 119 114 141 132 116 104 119 118 110 144 116 106 116 137 111 

21-23 (W/m²) 0 0 0 0 18 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

23-7 (W/m²) 37 35 36 30 29 23 37 43 49 35 39 40 20 35 40 30 48 45 36 25 39 38 27 60 34 30 29 47 35 

Aug 5156 5046 4397 5950 5802 6218 4630 4624 4508 4356 5069 4676 6309 5491 3942 6051 4721 4684 4688 6414 4503 4836 6582 5557 5191 5303 6706 4431 4503 215 

7-9  331 325 291 349 325 390 306 306 299 289 341 311 342 354 262 381 315 315 309 407 296 314 320 330 336 347 423 292 296 

9-16 548 542 459 631 634 693 485 476 459 440 528 484 724 591 406 668 482 479 494 709 470 511 737 585 556 566 743 453 471 

16-21 94 86 84 135 109 88 87 94 95 94 98 92 90 93 80 91 98 97 87 95 86 88 142 128 90 92 98 92 85 

21-23 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

23-7 23 21 23 20 18 18 23 27 28 29 26 26 13 23 23 20 29 28 23 20 24 23 9 20 22 23 21 27 23 

Sep 4162 4150 3321 5305 4637 6005 3457 3378 3024 2878 4132 3485 5826 4618 3410 5347 3341 3198 3743 5801 3398 3384 6000 4781 4360 4244 5998 3312 3447 173 

7-9 W/m² 255 255 210 298 249 361 218 216 192 183 265 220 247 276 212 323 216 210 236 345 215 208 371 270 270 251 366 209 212 

9-16 472 473 372 589 535 694 388 376 337 320 461 391 707 532 385 615 370 351 421 673 381 384 684 529 495 491 688 370 391 

16-21 55 52 46 101 70 69 47 48 43 41 58 47 67 54 45 63 49 49 50 65 47 44 74 92 56 49 72 46 44 

21-23 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

23-7 9 9 8 10 5 10 9 9 8 8 11 9 6 9 8 10 10 10 9 10 9 8 12 10 10 8 11 9 8 

Oct 3040 2999 2344 4253 3318 5209 2689 2114 1651 1544 2906 2461 4190 3344 2262 4207 2014 2116 2422 4983 2271 2515 4961 3574 3186 3152 4679 1879 2417 127 

7-9 163 159 131 215 150 307 146 112 86 79 166 131 92 175 118 230 112 121 134 286 122 135 288 178 173 177 264 97 129 

9-16 369 367 283 497 408 617 327 259 204 191 349 301 543 410 278 509 246 255 294 597 277 307 590 419 387 380 562 233 296 

16-21 24 21 18 61 32 49 20 15 10 9 24 17 38 23 15 33 14 17 18 41 16 18 45 50 24 26 40 11 17 

21-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

23-7 1 1 1 5 0 4 1 1 0 0 1 1 2 1 1 2 0 1 1 3 1 1 4 5 1 2 3 0 1 

Nov 1853 1579 1357 2346 1984 4182 1155 1163 634 562 1802 1296 3029 1875 1378 2930 805 954 1504 3661 1314 1156 3544 2183 1601 2081 3391 892 1476 77 

7-9 73 62 48 86 49 226 48 36 13 10 66 45 60 77 44 134 24 33 58 181 48 41 204 82 80 88 160 20 48 

9-16 240 205 178 297 266 514 149 156 87 78 236 171 404 242 184 372 108 126 196 460 173 152 431 275 205 268 428 122 196 

16-21 6 4 2 19 5 27 3 0 0 0 4 2 17 5 1 12 0 1 4 17 2 2 24 17 1 6 16 0 2 

21-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

23-7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 

Dec 1281 1069 758 1797 1428 3374 828 617 337 307 1048 770 2628 1157 854 2380 400 501 846 2983 742 675 3262 1615 1036 1434 2697 359 881 53 

7-9 40 31 18 51 29 166 24 9 0 0 30 16 45 33 17 99 3 6 22 134 15 14 165 51 28 49 113 0 17 

9-16 170 144 103 236 194 423 111 86 48 44 141 106 356 155 117 307 56 70 115 382 102 92 409 210 140 190 347 51 121 

16-21 2 0 0 8 3 16 0 0 0 0 0 0 10 1 0 7 0 0 0 9 0 0 14 9 0 1 8 0 0 

21-23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

23-7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

AVG (Wh/m².d) 3640 3547 2974 4275 4128 5227 3164 3105 3115 3050 3484 3150 4748 3828 3006 4575 3190 3143 3188 5111 3085 3157 5096 3922 3644 3692 5140 3085 3091 152 

Oct-Apr 2610 2475 2008 3203 2934 4552 2158 1922 1787 1762 2462 2096 3720 2670 2056 3602 1889 2015 2155 4293 2065 2050 4267 2912 2539 2757 4164 1796 2127 109 

May-Sep 5082 5049 4326 5775 5800 6172 4572 4762 4974 4853 4915 4626 6189 5449 4335 5937 5010 4723 4634 6257 4513 4707 6256 5336 5191 5001 6507 4890 4442 212 

100% 1.6% 2.1% 1.4% 0.7% 0.1% 1.9% 1.2% 0.3% 1.2% 13.3% 18.4% 1.9% 2.0% 0.7% 12.4% 0.4% 0.6% 0.1% 0.1% 3.6% 6.9% 1.8% 3.4% 1.3% 0.3% 7.0% 2.1% 13.2% 100% 
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ANNEX II: DETAILS WATER USE 

Table 1. Original values (before partitioning between end-uses) 
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  L/cap/d L/cap/d L L L L L L L L   

AT 138 135 34 25 4 36 14 3 19 1 

BE 95 95 21 24 11 16   23 2 

BG   100                 3 

CH 140 142 41 36 16 22 17 3 7 4 

CY 148 148                 5 

CZ 83 120                 6 

DE 120 110 33 44 5 15 7 7 7 

DK 105 106                 8 

EE   90                 9 

EL 185 190                 10 

ES 133 119                 11 

FI 148 148                 12 

FR 150 143                 13 

HU 93 95                 14 

HR   114                 15 

IE   104                 16 

IT   157 49 46 11 5 17 11 17 17 

LU   170                 18 

LT  66          

LV  84          

MT 78 78                 19 

NL 123 119 35 49 2 5 7 15 6   20 

NO 198 183                 21 

PL 93 147 40 50 5   12 40 22 

PT 185 152                 23 

RO 135 135                 24 

SE 183 153 38 55 10 20 20 10 25 

SI 105 114                 26 

SK 58 77.3                 27 

UK   142 31 36 11 10 9 13 7 25 28 
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Energy Saving Trust, At Home with Water, 2013. assumptions 

 

Shower 

13 litres/min power shower, 8 litres/min mixer shower, 5 litres/min electric shower 

Bath 

80 litres per full bath 

Toilet 

5 flushes/day/occupant; dual-flush 5 litres/flush, post-2001 5 litres/flush, 1980- 

2001 7.5 litres/flush, 1940-1980 9 litres per flush, pre-1940 12 litres per flush 

Washing Machine 

50 litres/cycle  

Dishwasher 

pre-2000 25 litres/cycle, post-2000 14 litres/cycle, Eco setting 10 litres/cycle 

Hand Washing 

8 litres per bowl wash, 30 litres per running tap wash 

Car Washing 

250 litres per hose use, 30 litres per bucket use 

Water temperatures (degrees Celsius):  

Mains 13.4, Shower 41.0, Basin hot 55.0, Kitchen sink hot 55.0, Bath 44.0  

Water Heating Efficiencies  

Gas (0.185 kgCO2/kWh): 65% (A-rated 73%), solid fuel (0.296 kgCO2/kWh) 50%,  

electricity (0.517 kgCO2/kWh) 100% 

 

VEWIN, Watergebruik Thuis, 2016 . assumptions and measurements 

 

Bath (volume) 120 L, child/small bath 40 L, child/large bath 60 L 

Shower (flow rate, measured): water saving ('eco') shower 7.7 L/min, normal 8.6 L/min, 

comfort-shower 15.9 L/min 

Lavabo: 4 L per use 

Toilet capacity (measured, in L/flush): reservoir hanging high 7.44 L (2% in 2016), 

reservoir directly above toilet 8.17 L (68%), built-in reservoir 6.98 L (37%), unknown 

7.86 L (1%) 

Toilet dual-flush or interrupt-button (in NL 78% market penetration 2016, used on 

average 68% of flushes� 51% of NL toilet flushes): 50% of above capacity  

Toilet frequency: 5.87/day (65+ elderly 7.59/day; age 18-24 4.2/day) 

Laundry hand-wash: 40 L per wash 

Laundry machine-wash: 53.9 L per wash 

Dishwash, manual without pre-rinse: 5 L per wash 

Dishwash, manual with pre-rinse: 10 L per wash 

Dishwash, machine: 13.1 L per cycle 

Dishwash, machine with manual pre-rinse: 7.5 L per cycle 

Kitchen tap (flowrate) 6.8 L/min 
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Figure A1 .Shower behaviour in Greece (left) and Poland (right), according to Yixing Shan et al. 

(2015)
48

 

 

Non-residential water use 

Some key figures (France): 

Private pool: 20 000 – 50 000 litres/year (filling) 

School : 20 litres/pupil/d 

Holiday centres : 100 litres/cap/d 

Stadium (dressing room, showers, cleaning) : 3 000 m³/yr 

Cleaning of market place : 5 litres/m²/market day 

Cleaning of gutters : 25 litres/metre/cleaning day 

Retirement home : 100 à 250 litres/bed/d 

Hospital. clinic : 300 litres/bed/d 

Camping : 140 à 200 litres/cap/d 

Canteen : 10 à 20 litres per day and meal prepared 

 

* Sources: Agence de l’Eau Loire Bretagne et ADEME ; average data 

 

  

                                           
48 Yixing Shan et al., Household Water Consumption: Insight from a Survey in Greece and Poland, 13th 

Computer Control for Water Industry Conference, CCWI 2015, Procedia Engineering 119 ( 2015 ) 1409 – 
1418 
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Swimming pools 

In 2010 the park of French private swimming pools surpassed the number record of 1,5 

million private swimming pools installed in the territory, 939.800 underground and 598 

200 above the ground (4,92% more than in 2009).49 

 

Figure A2. Evolution of the number of private swimming pools in Europe. Of left to right, the 
countries are: France, Spain, Germany, Italy, England, Sweden, Portugal, Hungary. 

 

Swimming pool BCN and FAPS (Federation of Associations of manufacturers of Equipment 

and Constructors of Swimming pools, Saunas and Spas) presented the “Basic Study of 

the Sector of the Swimming pool in Spain 2011” that fixed the park of swimming pools in 

Spain in 1.100.844 swimming pools. Germany had about 0.8 million pools, Italy 0.2 

million pools. The UK (0.23 M), Sweden (0.085 M), Portugal (0.085) and Hungary (0.06) 

combined had a park of 0.4 million private pools. In total this means., given that e.g. 

countries like Greece and others are missing, that there are at least 4 million private 

swimming pools in the EU. Many of them will be filled with groundwater (afterwards to be 

treated with chemicals), but also several will use between 20 and 50 m³ of tap water for 

the pool at the start of the season. 

At a median value of 35 m³/pool the 4 million pools require 140 M m³ water. Per EU 

inhabitant (511 M) this means 270 litres/inhabitant/year or 0.8 L/cap/d. But obviously in 

France it is more (1.5 M x 35= 52.5 Mm³ � divide by 64M French � 820 litres/year � 

2.2 L/cap/day).  

 

 

  

                                           
49 https://www.interempresas.net/Piscinas/Articulos/100248-El-mercado-frances-de-las-piscinas-privadas.html 
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III 

EXECUTIVE SUMMARY 

This is the final Task 4 report of the preparatory review study on the Ecodesign 

Commission Regulation (EU) No. 814/2013 and Energy Label Commission Delegated 

Regulation (EU) No. 812/2013 for (dedicated) water heaters.  

Note that most aspects that are in the MEErP Task 4 description were already handled in 

the other task reports, notably on Task 5, and thus need not to be handled here. 

The Task 4 report thus has a focus on the best available technologies in dedicated water 

heating.  

The main issues from this Task 4 are: 

� Decide how to handle the ‘hybrid’ ESWH that takes part of its input from the indoor 

air.  

� Do hybrid ESWHs with small heat pumps prompt more differentiation in energy 

classes? 

� Phase out the pilot-flame in all new gas-appliances 

� More differentiation in the Energy Class limits to promote condensing GIWHs/GSWHs 

(limit at 90% for XXL and upwards) 

� The role of “equivalent hot water capacity” for compact storage tanks 

� Decide/define if and how to handle Photo-Voltaic Thermal solar panels in the scope.  

Question to stakeholders: If a heating part of a ‘combi’ or ‘hybrid’ is in the scope, does it 

mean that the non-heating part is also in the scope when it is stand-alone. E.g. does it 

mean that photovoltaic panels are then also in the scope? Does it mean that water 

heaters with boiling water are also in the scope?  

 

 

  



 

IV 

ACRONYMS AND UNITS 

   Parameters 

CH Central Heating  A floor surface area building [m²] 

EC  European Commission  cair specific heat air [Wh/ m³.K]  

ECCP European Climate Change Programme  Q heat/energy [kWh] 

ED Ecodesign  q hourly air exchange [m³.h-1/ m³] 

EEA European Environmental Agency  rec ventilation recovery rate [-] 

EIA Ecodesign Impact Accounting (study)  S shell surface area building [m²] 

EL Energy Labelling  SV shell surface/volume ratio building 

ENER EC, Directorate-General Energy  t heating season hours [h] 

EnEV Energie Einsparungs Verordnung (DE)  Tin Indoor temperature [°C] 

ENTR EC, Directorate-General Enterprise  Tout outdoor temperature [°C] 

ENTRANZE Policies to ENforce the TRAnsition to 
Nearly Zero Energy buildings in the EU-
27 

 U insulation value in [W/K. m²] 

EPBD Energy Performance of Buildings 
Directive 

 V heated building volume [m³] 

EPG Energie Prestatie Gebouwen (NL)  ∆T Indoor-outdoor temperature difference 
[°C] 

EPISCOPE Energy Performance Indicator Tracking 
Schemes for the Continuous 
Optimisation of Refurbishment 
Processes in European Housing Stocks 

 η (heating boiler) efficiency [-] 

GCV Gross Calorific Value (of a fuel)    

GIS Geographical Information System  Units  

HDD Heating Degree Days  € Euro 

HVAC Heating, Ventilation & Air Conditioning  °C degree Celsius 

IEA International Energy Agency  a annum (year) 

NACE Statistics classification by Economic 
Activity 

 bn billion (1000 million) 

NCV Net Calorific Value (of a fuel)   CO2 carbon-dioxide (equivalent) 

PBIE Building Performance Institute Europe   h hours 

pef primary energy factor  K degree Kelvin 

RT Réglémentation Thermique (FR)  kWh kilo Watt hour 

SAP Standard Assessment Procedure (UK)  m metre or million 

SCOP Seasonal Coefficient Of Performance  m² square metre 

SEER Seasonal Energy Efficiency Ratio  m³ cubic metre 

TABULA Typology Approach for Building Stock 
Energy Assessment 

 W Watt 

UHI Urban Heat Island 

VHK Van Holsteijn en Kemna (author) 
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1 INTRODUCTION  

This is the Task 4 report of the preparatory review study on the Ecodesign Commission 

Regulation (EU) No. 814/2013 and Energy Label Commission Delegated Regulation (EU) 

No. 812/2013 for (dedicated) water heaters.  

Task 4 not only serves as an update of water heating technologies for the subsequent 

Tasks, following the MEErP methodology, but also reviews specific aspects mentioned in 

Article 7 of the regulations and evaluates the effectiveness of the current regulations in 

light of the original and latest EU policy objectives.  

Note that the MEErP methodology was conceived to investigate new products. For review 

studies there can be shortcuts where subjects were already treated in the original 2007 

preparatory study.  

Furthermore, several aspects that in the MEErP are partitioned to Task 4 have been 

discussed before, i.e. in the  

� 2007 preparatory study Lot 2 on water heaters1. This is the first EU-wide 

comprehensive study on environmental, economic and technical aspects of water 

heaters. It introduces, for the first time, market data by BRG Consult in the public 

domain (Task 2 report). Also there is a technical discussion of water heater energy 

efficiency that discusses available technologies and explores design options for 

energy efficiency at that time. Under the current specific contract the study team is 

not expected to repeat that knowledge but can expand when necessary.  

� 2016 ecodesign special review study on water heaters2 that investigated amongst 

others the efficiencies and Life Cycle Costs, including acquisition costs. The latter 

were acquired from manufacturer catalogues and publications. This is an update of 

the 2007 preparatory study. For the most part the assessments in the 2016 study 

are still valid and can be found in the Annexes I and II ‘as is’.  

� Task 2 market analysis of water heaters, where prices and efficiencies are updated 

with respect of the 2016 special review study, amongst other based on  

− new BRG market data (sales, stock and technical segmentation per 

Member State 2014, with EU totals for 2016),  

− APPLiA efficiency database for electric water heaters 2016, containing 355 

EIWHs, 107 HPWHs and 2446 models of ESWHs,  

− Eurostat residential water heating energy consumption 2015. 3  

� Task 3 report that covers the average water heating loads 2015 and reviews the 

future trends to be expected in energy sources for water heating (hydrogen, 

biomass, etc.). End-of-life aspects are left to Task 5. 

                                           
1 VHK, Preparatory study on Eco-design of water heaters, Final Report fort he European Commission, 

September 2007.  
2 VHK, Special review study on categorisation following clause 7(2) of Commission Regulation (EU) No. 

814/2013 with regard to ecodesign requirements for water heaters and hot water storage tanks, Final Report 
for the European Commission, Delft, 11 July 2016.  

3 Eurostat, Energy consumption in households for water heating 2015, 2017. 
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� Task 5 report, making its own efficiency and load estimates based on 2018-’19 

catalogue data and desk research. The environmental aspects, i.e. all parts of MEErP 

Task 4.2 and Task 3.3, are discussed extensively for 28 base cases, including the 

water heating part of combi-boilers. Also Life Cycle Costs for the base cases were 

brought up to date.  

� Task 7 report, constructing a BAU-scenario (Business-as-Usual) from all of above the 

water heating data in a stock model with 28 base cases. For realistic modelling some 

data, specific on the load, needed to be adjusted. These findings will be worked into 

the final versions of the Task reports. 

� Parallel study on (combi) boilers (Lot 1), where certain water heating technologies 

solutions are discussed —like PFHRD and solar— where at least the principles and 

parts of the data also apply to dedicated water heaters. Also the market data on 

combi-boilers are a necessary part of the complete EU water heating picture in terms 

of stock and efficiencies.  

From the above it is clear that in the final versions of the Task reports certain parts of 

tasks will have to be re-partitioned to produce a coherent series of task reports. This was 

not possible before the second stakeholder meeting but will be done afterwards.  

From the above it is also clear that for the Task 4 report, the latest draft task report to 

be published before the second stakeholder meeting, only subtasks 4.1.3 and 4.1.4 on 

Best Available Technology (BAT) and Best Not (yet) Available Technology (BNAT) remain. 

These will be discussed in the next chapter.  

In the final chapter there will be preliminary recommendations (subtask 4.3).  

1.1 Update (MEErP) 

According to the MEErP methodology4 Task 4 entails the following subtasks (numbering 

from MEErP):  

 

4 TECHNOLOGIES  

 

 Identify, retrieve and analyse data, report on 

4.1 Technical product description, illustrated with data on performance, price, 

resources/emissions impact of  

 4.1.1 Existing products (working towards definition of BaseCases) 

 4.1.2 Products with standard improvement (design) options  

 4.1.3 Best Available Technology BAT (best of products on the market) 

 4.1.4 Best Not yet Available Technology BNAT (best of products in field tests, labs, etc.) 

4.2 Production, distribution and end-of-life, specifically regarding  

4.2.1 Product weight and Bills-of-Materials (BOMs), preferably in EcoReport format (see 

Task 5) 

 4.2.2 Assessment of the primary scrap production during sheet metal manufacturing 

 4.2.3 Packaging materials  

 4.2.4 Volume and weight of the packaged product 

4.2.5 Actual means of transport employed in shipment of components, sub-assemblies 

and finished products5  

                                           
4 Kemna, R. et al., Methodology for Ecodesign of Energy-related Products (MEErP), VHK/COWI for the EC DG 

GROW, 2011.  
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4.2.6 Materials flow and collection effort at end-of-life (secondary waste), to landfill/ 

incineration/ recycling/ re-use (industry perspective)  

4.2.7 Technical product life (time-to-failure of critical parts) 

4.3 Recommendations for  

4.3.1 refined product scope from the technical perspective (e.g. exclude special 

applications for niche markets) 

 4.3.2 barriers and opportunities for Ecodesign from a technical perspective 

4.3.3 the typical design cycle for this product and thus approximately appropriate timing 

of measures 

1.2 Review (Art. 7) 

The Article 7 (‘Review’) mentions a number of specific topics that need to be investigated 

in the review: 

For the Ecodesign regulation this involves in particular the assessment of: 

� the appropriateness of setting ecodesign requirements for greenhouse gas emissions 

related to refrigerants, emissions of carbon monoxide, hydrocarbons and particulate 

matter; 

� The appropriateness of setting stricter ecodesign requirements for energy efficiency, 

sound power level and emissions of nitrogen oxides; 

� The appropriateness of setting requirements for products working on gaseous and 

liquid fuels from biomass; 

� The validity of the primary energy factor (PEF); 

� The appropriateness of third-party certification. 

For the Energy labelling regulation, this involves in particular the assessment of: 

� An evaluation of the significant changes in market shares; 

� The appropriateness of the package label and fiche; 

1.3 Evaluation 

Following the Better Regulation Toolbox it is important for a review of existing regulations 

to evaluate whether the regulation did/does what it was supposed to do and whether 

there was no significant negative impact as intended in Article 15 of the Ecodesign 

Directive. 

In this respect it is important to realise that Task 4 cannot give a full evaluation of the 

existing regulations because other ingredients will be part of subsequent tasks.  

It is important to realise that Ecodesign measures and Energy Labelling were 

implemented only in September 2015, with 2nd and 3rd stage only in September 2017 and 

2018 respectively. 

  

                                                                                                                                    
5 note that the EcoReport 2011 software tool uses average mix of transport modes by type of product. If the 

ErP deviates substantially from the average transport mix, this can be corrected ex-post. This would give the 
industry sectors with an environmentally-friendly transport policy (local suppliers, ship instead of airplane) an 
option to take their effort into account 
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2 BEST AVAILABLE TECHNOLOGY 

2.1 Introduction 

Electric dedicated water heaters (WHs) include electric instantaneous types (EIWHs) and 

electric storage types (ESWHs). Hereafter the electric resistance ESWHs and the heat 

pump (storage) water heaters (HPWHs) are discussed in separate paragraphs.  

Subsequently, the trends in gas-fired instantaneous (GIWHs) and storage water heaters 

(GSWHs) are introduced, as well as the new dedicated fuel cell water heaters (FCWHs).  

Finally, trends in dedicated solar thermal products and storage tanks are briefly 

presented.  

2.2 EIWHs 

The EIWHs can be divided by  

� maximum power: <12 kW (small), >12 kW (18-24-36-42 kW are common), 

� power control type: hydraulic (2 step, maximum 3) and electronic (variable power), 

� installation: electric shower (integrated in shower head) or wall-hung, with the latter 

to be subdivided into single-point and multi-point. 

The electric showers (typically 9 kW) are only sold in the UK and Ireland. The largest 

markets for the separate EIWHs are Germany and Poland. Their market is restricted by 

the capacity of the electricity grid and —if the grid can support it— the costs of 

expanding the power of the house installation to the high required wattage. The new 

separate EIWHs are almost all of the electronic type now and boost efficiencies close to 

the theoretical maximum, i.e. >38% at a pef of 2.5 or >44% for a future pef of 2.1. 

Therefore, even where there are limitations in the capacity of the grid (e.g. max. 2.5 or 3 

kW), the EIWH is still a very efficient option for handwash (3XS load profile) or small 

kitchen single-point (XXS) water heaters because it has very little standby-loss (unlike 

ESWHs), practically no distribution losses and waiting time (unlike GIWH and GSWHs) 

and certainly no energy-consuming pilot-light.  

The most important energy saving design option that is still left, is to combine the EIWH 

as a back-up heater with thermal solar panels. In fact, especially in warmer climates it 

can be enough to incorporate a small EIWH (electric resistance rod) as a back-up heater 

at the exit of e.g. a thermosiphon or otherwise integrated solar system. The most 

important limiting factor for this practice is the often relative weak capacity of the 

electricity grid in those countries, limiting the maximum capacity to 2.5-3 kW. On cold 

and cloudy days that may make for a not very comfortable shower.  
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2.3 Conventional ESWHs 

While the conventional EIWHs only work with electric resistance heating (Joule effect), 

there are several types of electric storage devices (ESWHs), e.g. also those that use heat 

pumps as heat generator (HPWHs) and solar thermal devices. This paragraph only 

discusses the conventional (Joule effect). Other types are discussed in separate 

paragraphs.  

It is probably fair to say that all the ‘low-hanging fruit’ on conventional ESWHs has now 

been picked. Minimal losses from thermal bridges, thermal leakage in the insulation, 

optimal insulation thickness, best foam insulation option(s), etc. are all under control. 

Smart control, which receives a bonus under the current water heater regulations, is a 

part of the top-models. The same goes for various forms of network connectivity that can 

help distant control and monitoring6 by the consumer, e.g. of the many ESWHs that are 

installed in holiday homes7, and/or the electric utilities for peak shaving8.  

These items boost energy efficiency, but also make that ESWH prices on the EU market 

are relatively stable and there is not much difference in 2018 compared to 2016. 

Secondary ESWHs, typically for kitchen use with a tank volume of 5-30 litres, represent 

an area with more innovation. Especially in the high-priced luxury kitchens, the price of 

an innovative water heater is not a problem if it brings something extra. While low-cost 

secondary ESWHs can be acquired for less than €100, the special versions that leave 

more cupboard space (under the cupboard flat solutions) can sell for over €300. The 

combi-versions with both normal hot water and boiling water tapping, and possibly even 

cooled water, might cost up to €1000 or more.  

This latter version only makes energy-sense with true vacuum insulation all around. The 

7 litre tank stores water (under grid pressure) at temperatures over 100 °C at only 10 W 

standing losses. This is only possible with a true vacuum insulation, a phenomenon that 

for the ‘normal’ ESWHs of 80 litres or more is considered too expensive to be 

commercially interesting. As the boiling water comes directly from the tap there is no 

thermal or water loss as the exact required quantity is heated.  

                                           
6 E.g. with the digital metering that is currently being rolled out in the EU. 
7 Because of the low acquisition costs (installation and product) and the ubiquitous energy source ESWHs are 

probably the number one water heater in holiday homes or other secondary dwellings that are used only a 
part of the year. 

8 Peak shaving means that the electric utilities, offering the consumer a reduced tariff for the option can switch 
the ESWH off for a limited time when there is a high peak demand on the public grid and can switch it on 
when the electricity demand is low. Especially where there is a power grid with high base load (e.g. nuclear, 
coal) this is advantageous.  
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Figure 1. Vacuum insulated ‘combi’.  

Hot and boiling water tap & 7 litre reservoir in kitchen cupboard, capacity 
equivalent to 27 litre at 40° or 15 litre at 60 °C, high temperature activated carbon 

filter, load profile XXS, Energy Label A, standby heat loss 10 W (vacuum 
insulated). Source: Quooker, 2019. 

In terms of water heating capacity the 7 litre of 100 °C water, equals 12.6 litres at 60 °C 

and 21 litres at 40 °C. Being compact thus means saving valuable kitchen cupboard 

space.  

Currently the boiling water heating function is exempt from Ecodesign and Energy 

Labelling9, but at the 2nd stakeholder meeting some manufacturers now asked to 

investigate whether they could be included in a reviewed scope.  

This phenomenon of more compact storage water heaters claiming superior performance, 

is starting to become a trend with all types of heat generators like gas and solar. 

Specifically for electric storage water heaters there is the use of phase change materials 

(PCM) to help boost capacity in a smaller volume. 

At the ISH 2019 trade fair Flamco introduced the water heating Flextherm Eco ‘battery’, 

which uses inorganic salt that is being melted by electric resistance spirals to a 

temperature of 70° C. The performance in sanitary water output is roughly 50% higher 

than with a conventional ESWH of the same outer volume.  

 

Figure 2. Phase change Materials 

Flamco’s Flextherm Eco. Available in 3 sizes 3E/6E/9E with V40 
volumes 80/185/300 litres with rectangular form format, outer 
dimensions (including insulation, feed components, etc.): footprint 
360x570 mm and heights 445/645/880 mm.  

 

 

 

 

                                           
9 Note that combi-versions with also normal temperature water heating are in the scope as far as this normal 

water heating is concerned.  
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2.4 HPWHs 

The market data in Task 2 shows that the dedicated heat pump water heaters (HPWHs), 

that were boosted by the Energy Label and Ecodesign measures, are the fastest growing 

dedicated water heating product and with primary energy efficiencies (at pef 2.5) of up 

to 120% or more (electric COP 3 or more).  

As market volume and competition grows, prices are dropping. From around €2200- 

2400 for a 300 litre HPWH in 2016 costs typically around € 1600-1800 today.  

To further cut costs and provide a compact solution in the bathroom Ariston introduced a 

‘hybrid' HPWH, meaning that they have a compact (80-100 litre) tank volume and —as 

opposed to the typical 200-300 litre versions— no longer aim at the very highest 

efficiency from the heat pump operation but settle for a water heating efficiency of 

around 50% (energy class A for load profile M at pef 2.5). The water heater takes the 

(latent) heat from indoor air for a modest heat pump (190 W) to heat the sanitary water 

to 53 °C in a stratified charge storage tank. At times when high demand is expected, the 

smart-controlled device adds the electric resistance heating to guarantee enough water 

heating comfort. The smaller tank and heat pump make for consumer prices as low as € 

460.10 This is still higher than the price of a standard 80 litre ESWH, but much more 

affordable than the typical prices for a 200-300 litre version mentioned above. Especially 

in certain apartments with water heaters in bathrooms this could be an attractive 

alternative, but there might be concerns over the parasitic energy use of the ambient of 

such a product.  

Following the 2nd stakeholder meeting, APPLiA experts provided a comparison of this 

product, i.e. the Lydos hybrid water heater, with a heat pump tumble drier, i.e. another 

product that uses indoor heat for the heat pump.  

As shown in Table 1 below, Lydos Hybrid catches a quantity of thermal energy close to a 

Heat Pump Tumble Dryer. 

APPLiA experts further remark that the Lydos Hybrid works in conjunction or immediately 

after a shower and can catch its thermal energy (i.e. 70 kWh/y in terms of water latent 

heat).  

It is not common to have a drier working in conjunction with a shower at the same time. 

The contribution of a higher air temperature in the bathroom due to shower effect must 

also be considered (that is not included in the above table). It must also be taken into 

account that such a technology (absorbing heat) would have a positive contribution to air 

conditioning in Southern Europe during summer months (also not considered in the 

numbers in the table). 

Another phenomenon is a better understanding of the link with ventilation requirements. 

Most of the monoblock HPWH are designed to use a mix of ventilation air (up to the 

maximum indicated in the legislation) and outdoor air. For commercial reason many 

catalogues just highlight the HPWH’s COP with the (nominally air 20 °C with water 55 °C) 

exhaust ventilation air and basically leave the rest to the —usually not well-trained— 

installer. Others (also) mention the COP at the standard A15/W55 (mixed air) or A7/W55 

                                           
10 E.g. Ariston Lydos hybrid at https://www.trovaprezzi.it/prezzo_stufe-

riscaldamento_scaldabagno_pompa_di_calore_ariston.aspx 
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(outdoor air). In practice, many installations will use a ventilation and outdoor air mix. To 

accommodate that solution some manufacturers have made improvements in foreseeing 

mixing valves and appropriate piping (see Figure 3 hereafter). 

 

Table 1. Comparison from APPLiA 

 LYDOS HYBRID TUMBLE DRYER with HP 

Annual Electricity 
Consumption [kWh/y] 

613 (with PEF=1) 258 (with PEF=1) 

C.O.P. 2 3 

Annual Thermal energy 
from ambient air [kWh/y] 
(+) 

613 258 x 2 = 516 

Annual Thermal energy 
from ambient air + 
shower contribute 
[kWh/y] (++) 

613-70=543 
(+5% vs TD) 

516 

 

As regards the economics of the HPWH, the following example gives an illustration: 

Calculation example given by manufacturer for the Dutch situation
11

: A 4 person family uses 175 

litres of warm (55 °C) water per day. With a traditional ESWH and 13 °C cold water temperature 

this requires 7.8 kWh electricity per day. Annually this is €0.28/kWh x 7.8kWh x 365days= 

€797.16. The heat pump product uses 2.3 kWh/day (nominal COP 4.34, annual efficiency 3.04) 

and energy costs are €235.06. This is a saving of €532.10 per year. A HPWH of this manufacturer 

(300 L tank) has a purchase price of €1625 (excl. VAT) but the Dutch government gives a subsidy 

                                           
11 Data responsibility of the manufacturer, but order of magnitude is also plausible fort he study team  
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(ISDE programme) of €1100. Net price is thus €525, which —taking into account higher installation 

costs— is hardly more than the price of a conventional 300 litre ESWH.  

 

Figure 3. Heat pump water heater with outdoor air (left) and/or ventilation air. 

2.5 GIWHs 

Gas instantaneous water heaters (GIWHs), also known as gas-fired ‘tankless’ water 

heaters, are amongst the worst and the very best of water heaters in terms of energy 

efficiency.  

Worst 

The most inefficient water heaters are small GIWHs for kitchen use with pilot lights.12 As 

Task 3 mentions, the average person consumes some 7 litres of water equivalent from 

the kitchen tapping point per day. For an average family (2.44 pp) this is 17 litres per 

day. This is not all 60 °C hot water. Probably such hot water draw-offs might occur 3 or 4 

times a day, e.g. for washing dishes or other cleaning tasks. Most draw-offs will be for 

washing hands and, if they involve hot water at all, they might be no more than 

lukewarm, e.g. 30 °C. In that respect it also needs to be taken into account that for 

every hot water draw-off there is a considerable waiting time of 5-10 seconds before the 

water starts being warm at all. At a few dozen draw-offs that total waiting time for a 

kitchen tapping point may be easily 2 minutes per day. At a flow rate of 4 litres per 

minute that already amounts to 8 litres out of 17 litres from the kitchen tapping point per 

                                           
12 pilot light (EN), veilleuse (FR), fiamma pilota (IT), Zündflamme (DE), waakvlam (NL) 
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day. In short, the tapping pattern that comes closest to real life for a kitchen will be 3XS; 

for a single person less than that and for a large family more.  

The energy content of 3XS is 0.345 kWh per year and thus (at average use being 60% of 

peak use) 76 kWh per year. At e.g. a 50 % efficiency this means approx. 150 kWh gas 

use per year. The estimates of the annual energy use for a pilot light vary between 60 

and 250 m³ gas, with 100 m³/year being the most cited value13. Let us take the lowest 

value of 60 m³, which equals around 600 kWh of gas. So in this example the small GIWH 

is consuming in total 750 kWh to produce 76 kWh of hot water. This is an efficiency of 

10%.  

At an XXS profile (462 kWh) and the same efficiency numbers the energy consumption 

for heating is 924 kWh. Adding 600 kWh for a pilot flame gives 1524 kWh, so the 

efficiency is 30%. Technically there are several alternatives, connect to or not 

connected to the electric mains: 230 V voltage spark ignition, batteries or turbines. With 

any of those solutions the efficiency of these small GIWHs can reach efficiencies of 40-

50%.  

Contrary to what many sources assume, the use of pilot lights —which are also a very 

unsafe solution— is not explicitly forbidden in new appliances in the EU. Having said 

that, new GIWHs with pilot flame are rare. But it would be much clearer if the Ecodesign 

regulation would explicitly ban them.  

Best 

In the European Union a GIWH is traditionally seen as poor man’s solution to water 

heating. Acquisition costs are relatively low and are kept low by banning any component 

that constitutes extra costs.  

In contrast, in Northern America and especially Japan, ‘tankless’ water heaters are 

broadly advertised as the most efficient solution around. In those parts of the world there 

are also condensing GIWHs, a product that they are also trying to sell in the EU.  

The Energy Label efficiency of e.g. the condensing GIWH from Japanese manufacturer 

Rinnai is 90-91% in tapping patterns XXL-XL. This is 8-9% higher than the water 

heating efficiency of a good condensing combi-boiler (without PFHRD14) or a good non-

condensing GIWH of the same size.  

In Japan it is also not unusual to have cascading GIWHs e.g. in (light) commercial or 

multifamily buildings. As such it is an efficient complement to e.g. large heat pump 

installations. 

 

                                           
13

 https://www.energuide.be/en/questions-answers/just-how-much-does-the-pilot-light-of-a-gas-appliance-

consume-exactly/716/  (60-250 m3)https://nl.wikipedia.org/wiki/Waakvlam (up to 250 m³) 
https://www.klusidee.nl/Forum/gasverbruik-waakvlam-1-2-m3-dag-t24815.html (2007 Fasto Spaargeiser 0.4 
m3/d—> 146 m³/a; 1993 Burham Europe CH Boiler: 1.2 m3/d—>>300 m³/a) 
https://www.haustechnikdialog.de/forum/t/132069/Standby-Verbrauch-eines-Gas- Durchlauferhitzers (2011 
Vaillant atmospheric: 100 m³/a is 65% of total hot water use of this client; others concurr) 

14 PFHRD=Passive Flue Heat Recovery Device, meaning that the combi-boiler has a teriary heat exchanger 
where the flue gases give off their heat against a cold sanitary water (10 ºC) water heater. This is now 
incorporated some of the latest combi-boilers   
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Figure 4. Condensing GIWH  

Rinnai Infinity K26i, ‘continuous flow’ condensing tankless water heater, 48.3 kW max., Energy Label A, load 
profile XXL�90% efficiency (GCV) & annual fuel 17 GJ, alternative profile XL� 91.1% (GCV) & annual fuel 16 
GJ, < 50 ppm NOx, dimensions 470x257x723 mm, up to 35 L/min. 

15
 

 

2.6 GSWH 

Dedicated gas storage water heaters are relatively rare in Europe. They are often used in 

(light) commercial applications or residential applications with high hot water 

consumption/comfort. They exist in non-condensing version and more expensive 

condensing version. The latter has reported efficiencies up to 90% (on GCV) for the XXL 

profile and up to 93% for the 3XL-profile. 

GSWHs are also used as a back-up in larger (e.g. multifamily) solar thermal systems, 

often in combination with an indirect storage tank.16  

2.7 FCWH 

The Fuel Cell Water Heater is a gas-fired fuel cell, typically of the Solid Oxide type17, 

where all heat production is intended to be used for water heating (and not space 

heating). The advantage is that water heating is required all year round, as is the 

electricity demand, and thus —provided there is enough demand— the device works all 

                                           
15 http://www.rinnai-uk.co.uk/index.php/download_file/460/222/ 
16 https://www.aosmithinternational.com/nl/indirect-zonnesysteem-it/ 
17 PEM types are also on the market. 
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year round. Power output of e.g. the 2 kW Viessmann Vitavalor PA2 with Panasonic fuel 

cell produces 1.1 kW heat and 0.75 kW electric. The rated product life is 80 000 hours 

(approx. 10 years).  

The Solidpower BlueGen, marketed by Buderus, consumes 2.48 kW of gas (NCV) to 

eventually produce 1.5 kW AC electricity and 0.45 kW heat. The device is the size of a 

washing machine or similar. 

The main market barrier for fuel cells, including FCWHs, is the acquisition cost, which is 

in the order of €25.000 – €30.000. In Germany there are massive subsidies on 

acquisition costs, over €10.000 depending on the product. With these incentives and 

optimistic advertising on the savings18, the industry tries to develop that market.  

The acquisition costs of a FCWH are high and in order to be sure to utilise all energy 

produced a multi-family usage is probably more economical.  

2.8 Solar water heaters 

Conventional solar water heaters, whether as a thermosiphon or as a bivalent store with 

a gas/oil boiler, have been described extensively in earlier reports.  

One of the more interesting solar novelties is the 'hybrid' solar panels (Photo-Voltaic 

Thermal or PVT panels) that produce both electricity and heat. The 'classic' PVT panels 

are an efficient and aesthetic way to use the available roof surface and are used with a 

solar water heater system (tank, pump, controls, back-up heater) for the heat part and 

an inverter for electricity generated. In larger projects they can be combined with 

seasonal storage facilities. Because transformation of solar irradiance in heat is more 

efficient than the transformation of solar energy in electricity, the average energy 

production per surface area higher than with classic PV-panels (on average 40%). The 

cooling effect of the thermal side of the panel helps to maintain the efficiency of the PV-

side of the panel.  

Hybrid panels can also be used in combination with a heat pump, where they provide an 

all-in-one solution for space heating, water heating and electricity. The panels can take 

heat from the environment at outdoor temperatures as low as -7 ºC and as such can be a 

useful preheater for the electric heat pump. 

The existence of the PVT panels begs for a solution in the regulation. Electricity 

generation from photovoltaic panels is not in the scope of the boiler and water heater 

regulations. Also there is an ongoing preparatory Ecodesign study on PV-panels, where 

such a solution —which derives its main economical merit from the production of 

electricity rather than heat— could be included. On the other hand, given that solar 

thermal solutions are part of the scope, it does not seem reasonable to exclude PVT-

panels just on the grounds that they also produce electricity. A solution could be to just 

take into account the thermal function here and the electricity generation function in 

                                           
18 Bluegen (Feb. 2017) advertises that annual gas & maintenance costs are €1566 (at 4ct/kWh for gas), 

Electricity saved € 2793 (at 22 ct/kWh electric), heating costs saved €273, (annual write-off on) subsidy 
contribution €659, which results in €2159 saving per year on the condition that all electricity and heat 
produced by the Bluegen is actually used. This saving number must then be compared with the acquisition 
costs. If there is a positive return will ultimately depend on that all energy is used to the full and on the 
actual product life (10 or 15 years makes a significant difference).   
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another regulation (compare central air heating/cooling appliances, where the heating 

and the cooling functions are regulated in different regulations).  

In the 2nd stakeholder meeting, several German industries (Stiebel Eltron, Viessmann) 

promoted the inclusion of PV in the scope of the Lot 1 & 2 Ecodesign regulations.  

APPLiA mentions a German incentive for ‘PV ready’ appliances.  

The Smart Grid Ready label is awarded by BWP (Bundesverband Wärmepumpe e.V.19) to 

heat pump series whose control technology integrates the individual heat pump in an 

intelligent power grid. A heat pump for heating must have a controller that covers four 

operating states. A heat pump water heater must have a controller which, by means of 

an automatic control, allows the hot water setpoint temperature to be raised for the 

purpose of additional thermal storage capacity. This kind of solution is particularly 

adapted for consumption of electricity produced by PV panels and such appliances are 

also known as PV ready. 

In a broader context, APPLiA also mentions the benefits and developments of smart 

controls in general: 

� preparation of a standard in CLC TC59XWG4 for a characterization of PV hot water 

storage. Cover items like absolute capacity, flexible capacity for PV or Smart Grids; 

� use of electrical water heater in periods of heavy and light load of the grid to stabilize 

the network; 

� operation of a water heater with reduced power, thus avoiding peak-load situations 

with resulting energy savings. For example, a 21 kW electric instantaneous water 

heater would be reduced to 18 kW for an external signal. A showering process that 

was started would continue with little loss of comfort. Since the instantaneous water 

heater is now operated with 18 kW instead of 21 kW energy is saved; 

� an interesting and new aspect of smart control for hot water storage is the provision 

of additional smart grid storage capacities through use of a larger volume. Instead of 

an 80 litre storage volume a 120 litre storage volume could be used. This additional 

storage volume would provide additional storage capacity. Thanks to the integrated 

smart control, the larger tank would not consume much more energy when it is used 

normally. 

2.9 Storage tanks  

One of the recent trends in storage tanks is the use of stratified charge storage tanks 

(DE: Schichtenspeicher or Schichtladespeicher; NL: laadboiler) not just for solar storage 

tanks, where it existed for decades, but for all sorts of electric and gas fired combi-boiler 

and dedicated water heating solutions. The aim of these new applications is to provide a 

comfortable water heating solution in smaller tank volumes (for combination boilers 

typically 40-55 litres).  

For instance, at the latest ISH trade fair, manufacturer Wolf presented a combi-boiler 

with a 44 litre tank, claiming an equivalent water volumeof 100 litres with a 14 kW 

boiler, 120 litres with 20 kW and 140 litres with a 24 kW boiler.  

                                           
19 https://www.waermepumpe.de/normen-technik/sg-ready/ 
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Most large manufacturers have similar claims: The Vitodens combi-boiler with a 46 litre 

stratified charge storage tank claims the equivalent of 150 litre hot water storage. The 

same goes for the NEFIT TrendLine AquaPower Plus II.  

 

The 'equivalent hot water volume' is the 'V40 value' or the amount of water at a 

temperature of 40 ºC, and indeed this volume can be greater than the actual physical 

volume of the tank if this water is hotter than 40ºC. With 'stratified storage tanks' the 

stored water is kept better at intended temperatures, and during withdrawal there is 

often less need for re-heating when compared to a tank of the same size but with poor 

stratification. Also 'stratification' often better allows using heat at intended 

temperatures, as for example heat for underfloor heating is removed from the 'layer' 

that is 30-40 ºC and not 60 ºC.  

 

In principle, the development of compact storage combis, especially with a capacity of 14 

kW or lower is a useful trend to fight the oversizing of the space heating side of the 

combi-boiler. But the meaning of “equivalent hot water capacity” and the potential 

benefits of good stratification in storage tanks probably needs further explaining to the 

general public.  

  

 
Viessmann Vitodens 222-W. Gas condensing boiler (18-24-32 kW) with 46 litre stratified charge storage tank 
(in 32 kW version equivalent to 150 litre hot water according to manufacturer). Dimensions 480x600x900 mm.  

Figure 5. Stratified charge storage tank example 1 
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NEFIT TrendLine AquaPower Plus II, Gas condensing boiler with 46 litre stratified charge storage tank (in 32 kW 
version equivalent to 150 litre hot water according to manufacturer). Dimensions 440x520x995 mm.  

Figure 6. Stratified charge storage tank example 2 

 

A related issue is the problem of testing of stratified solutions with double cylinders, 

where the first (lower temperature) cylinder may not reach the required hot water 

temperature for testing. See figure below. This problem needs to be followed up in 

standardisation work.  

 

 

Source: https://www.atlantic-comfort.com/Our-products/Water-heating/Electric-water-heaters/Vertigo-
Steatite-Wi-Fi  

Figure 7. Stratified double-cylinder storage tank 

  



 

Ecodesign Review Water Heaters, Task 4, final | July 2019 | VHK for EC 16 

2.10 Heat recovery  

During the 2nd stakeholder meeting the study team showed two examples of heat 

recovery, in particular for shower situations.  

The first example is a tube-in-tube heat exchanger solution between incoming shower 

water and outgoing waste water from the shower. The second example is a shower 

cabinet solution where, after filtering and UV-disinfection the water is re-used. The 

Swedish energy agency actually tested the latter solution. The manufacturer of the 

shower cabin reacted to the presentation but was not in favour, for various reasons, to 

be already included in the Lot 2 scope.  

For the tube-in-tube solution that is different. In its position paper APPLiA was in favour 

of inclusion (follows a citation of APPLiA paper): 

The energy savings through the use of the energy of wasted water to preheat the cold 

water is already being used in Europe. The use of "shower pipe systems (Duschrohr)" 

(see Figure 8) or "shower channels (Duschrinne)" is common.  

Unofficial market figures in Europe assume a total stock of approximately 250.000 units. 

The proportion of “shower pipe systems (Duschrohr)“ is 85% and that of "shower 

channels (Duschrinne)" is 15%. The largest markets are the Netherlands with an 

estimated stock of 75 000 (2018) and a stock of 40 000 (2018) UK. For 2018, one 

assumes a total European market of 15 000 - 25 000 pieces. 

 

 

Figure 8. "shower pipe systems (Duschrohr)" 

 

For the energetic assessment of the heat exchanger, there are already standards such as 

the NEN7120 "Energieprestatie van gebouwen" in the Netherlands or in Germany, the 
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determination of energy efficiency according to the test specification as a certified 

passive house component. 

In the standardisation committee CLC TC59XWG4 which has developed EN50440 

(storage tank) and EN50193 (instantaneous water heater) for establishing the efficiency 

of electric water heaters, a standard approach for a decentralized electric water heater is 

being tested in connection with a "shower pipe system". The efficiency of the heat 

recovery system is used to calculate the new efficiency of the electric water heater. This 

would allow a simple evaluation of the system-efficiency independent from the 

manufacturers of the components (electric water heater or "shower pipe systems” 

Duschrohr). 

The method uses the energy quantities interpreted in the used load profile as "shower 

withdrawals" for energy efficiency assessment (see figure below).  

 

 

Figure 9. Tapping in Load-Profile which is used for heat recovery (marked yellow) 

 

The procedure is tested in cooperation with the SLG Prüf- und Zertifizierungs GmbH, 

Burgstädter Straße 20 in 09232 Hartmannsdorf / Germany. Initial results will be available 

in June 2019. Measurements are made in profiles S, M, L to check the calculation 

procedure. First calculation results for 80 litre electric water storage are shown in the 

figure below. 
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Figure 10. First calculation of impact of heat recovery 

 

The expected results for the next measurements are shown in the figure below. 

 

Figure 11. Next results 

 

Conclusion of APPLiA 

The heat recovery of waste water as described should be covered by the scope of Lot 2. 

The expected new efficiency of the electric water heater is > 50%. It is possible to cover 

the system with one measurement or both appliances independently and make a 

calculation for a system (like installer label). 

 

 

 

  

Nr. Speichervolumen ηWH
mit Wärmerück-

gewinnung

ηWH 
mit Wärmerück-

gewinnung

M 80 Liter 35,4 % 49,4 %

L 80 Liter 37,3 % 56,9 %

S 30 Liter / EIWH 36,9 % 56,0 %
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3 BNAT 

Several Best Not (yet) Available Technologies (BNATs) for dedicated water heaters are 

already indicated in Task 6: 

� PVT-panels for heat pumps to expand the effective working range.  

� More efficient use of ‘natural’ (low-GWP) refrigerants in heat pump water heaters, i.e. 

at higher COPs for higher temperature heating.  

� Hydrogen-producing solar panels for storage and peak-load situations. 

� Hydrogen- and biomass fired GIWHs and GSWHs to create carbon-neutral solutions.  

� mCHP for larger premises (multi-family, commercial) and not only residential.  
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4 RECOMMENDATIONS 

From the Task 4 report, the following issues and questions arise: 

 

� Decide how to handle the ‘hybrid’ HPWH (Lydos Hybrid) that take part of its input 

from the indoor air.  

� If hybrid ESWHs with small heat pumps are accepted, should there be more 

differentiation in energy classes? 

� Phase out the pilot-flame in all new gas-appliances 

� Provide more differentiation in the Energy Class limits to promote condensing 

GIWHs/GSWHs (limit at 90% for XXL and upwards) 

� Define and use a clear definition of “equivalent hot water capacity” for compact 

storage tanks 

� Decide/define how to handle multifunctional products. If a multifunctional product is 

in scope because of its primary function (here: water heating), and the performance 

of this primary function is dependant on a secondary function, should this effect then 

be included in the assessment and –if so- how? This applies to PVT panels (where the 

thermal performance is partly dependant on the electric performance), 

multifunctional ventilation units (that ventilate and can use ventilation air for space 

heating and water heating), flue heat recovery devices with thermal store and 

possibly more products. As an example: When establishing the space heating 

efficiency of cogeneration products the electric output is taken into account.  

 

Recommendations of the study team (see also Task 6 report): 

 

� If policy makers accept a laundry drier heat pump as a valid energy saving solution, 

which seems to be the case, it stands to reason to also accept the ‘hybrid’ ESWH. 

However, rather than making a separate Ecodesign category, it is proposed to treat it 

as a dedicated HPWH with a limit for the ‘M’ and lower tapping patterns. Also, as is 

the case with e.g. the use of ventilation air, there should be rules for the maximum 

indoor air energy/volume that can be extracted from the ambient.  

� The latest proposed Ecodesign limits for GIWHs make it almost impossible to use 

pilot flames, so an explicit ban is not needed. 

� The latest proposed Ecodesign limits for GIWHs and GSWHs in the higher tapping 

patterns (XL, XXL and above) already promote the condensing versions. The 

discussions on the energy labelling classes will continue after the conclusion of the 

preparatory study and there might also be solutions there.  

� Including the heat generating side of PVT-panels there is no problem. The solar heat 

generation will be lower than with a dedicated solar heat panel but —as there are no 

Ecodesign limits for solar— this has no negative consequences. As regards the 

inclusion of the electricity generating side of PVT-panels it stands to reason to first 

investigate that in the context of the ongoing Ecodesign study on PV panels by JRC-

IPTS for DG GROW.  

� As regards the possible extensions of the scope, whether it is the PV(T) panels, the 

boiling water preparation, heat recovery from showers or others, it is recommended 
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to dedicate a follow-up trajectory with more intensive discussions and specific 

studies. 
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ANNEX I: 2016 SPECIAL REVIEW RESULTS 

Introduction 

The technical analysis builds on the latest technology inventory available, i.e. the 2016 

special water heater study, and provides an update and/or extension as appropriate. 

Focus is on existing products with possibly an extension for Norway, best available 

technologies (BAT) also following the latest introductions e.g. at the ISH fair 2019 and 

best not (yet) available technologies (BNAT).  

Existing products 

It is now no longer subdivided by tapping pattern, but it follows the subsequent aspects 

investigated in the quantitative model: 

� Physical characteristics of the tapping patterns (e.g. theoretical instantaneous power 

output, storage volume and storage reheat power output needed),  

� General technical characteristics of the water heaters in the market (typical power 

input of instantaneous and storage type water heaters , typical storage volume per 

tapping pattern, cost partitioning between space and water heating for a combi) 

� Special case of a monthly calculation of the solar contribution, based on prEN 15136-

4-3, and a generic calculation of standing losses according to the limit in the 

calculation. 

� Overview of efficiencies for dedicated water heater technologies and 10 tapping 

patterns as appropriate. 

� Overview of purchase price and installation costs as well as annual maintenance and 

energy costs for the same matrix of technologies and tapping patterns, also 

restricted by time and budget. 

� Product Life, discount rate, Present Worth Factor (PWF), electricity and gas rates, 

etc. needed for the Life Cycle Cost (LCC) calculation.  

� Calculation of LCC per technology and tapping pattern from the above.  

 

The Annex I gives the outcome of the 2016 special review study, which assessed the 

Least Life Cycle Costs (LLCC) for single, technology neutral category per tapping pattern 

and for two separate categories, i.e. electric and gas-fired water heaters, per tapping 

pattern.  

Physical characteristics of the tapping pattern 

This section calculates the minimum power output and storage volumes that are required 

with each tapping pattern. These parameters are essential for the design of the water 

heater and follow from energy, flow rate and average temperature for the largest 

tapping. To compute the minimum reheat power for a storage water heater the interval 

between draw offs, before or after the largest tapping, is also relevant. 
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Table 2. Tapping pattern characteristics 

Pattern   3XS XXS XS S M L XL XXL 3XL 4XL 

kWh/day (peak) nominal 2.10 2.10 2.10 2.10 5.85 11.70 19.10 24.50 46.76 93.52 

kWh/yr (365d x 60% peak) 
365 days 

60% 
460 460 460 460 1281 2562 4183 5365 10240 20481 

Largest tap, energy kWh 0.015 0.105 5.25 0.525 1.4 3.604 4.42 6.24 12.04 24.08 

Largest tap, flow rate l/min 2 2 3 5 6 10 10 16 48 96 

Largest tap, T high °C 25 25 35 45 40 40 40 40 40 40 

Min. Instant. power needed 
kW (100% 

eff) 
2.10 2.10 5.25 12.2 12.6 21.0 21.0 33.6 100.7 201.5 

time available to reheat largest tap 
hours 

(decimal) 
0.08 0.24 5.00 0.75 5.60 2.00 0.70 0.70 2.00 2.00 

Min. 40 °C store volume litres 3 3 18 13 40 103 126 172 344 688 

Max. volume (Regulation) litres 7 15 15 36             

Min. Volume 40 (Reg.) 
40 °C 

litres 
        65 130 210 300 520 1040 

Max. standby real store (regulation) 
W (at 

∆T=40K) 
33 38 38 49 65 73 83 92 117 149 

Min. store reheat power needed kW 0.2 0.4 1.1 0.7 0.7 2.0 6.4 9.1 7.0 14.0 

 

Typical technical characteristics of water heaters 

The table below shows the real values for instantaneous and storage reheat power as 

well as the typical storage volumes found in the market.  

For the purpose of partitioning the cost of a combi-appliance, the space heating energy 

requirement is set against the water heater tapping pattern with the same size (3XS not 

available). From this it is decided to partition 20% of combi purchase, installation and 

maintenance costs to the water heating function.20  

Table 3. Typical technical characteristics 

Typical parameters  3XS XXS XS S M L XL XXL 3XL 4XL 

Real instant. power 

(EIWH, GIWH*) 

kW 

(market) 
3.50 5.00 8.00 18.00 23.00 28.00 36.00 48.00 4 x 36 4 x 70 

Real store (ESWH, 

GSWH*) litres 
5.0 10.0 10.0 30.0 80.0 120.0 180.0 250.0 500.0 1000.0 

Real store reheat power 

kW 

(market) 
2.0 2.0 2.0 2.0 2.8 2.8 8.0 12.0 12.0 20.0 

                        

space heating (same 

pattern) kWh/yr 
na 2354 3699 4850 7480 10515 20284 42195 106738 320215 

water/space heating ratio 

(applied to combi-costs 

hot water part) 

nominal na 20% 12% 9% 17% 24% 21% 13% 10% 6% 

applied 
20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 

SOLAR                       

SOL collector surface 

(Asol) m² 
        2.7 4.8 7.5 10 20 37 

SOLstore (Vsol)=75*Asol litre         122 216 338 450 900 1665 

SOL tank & piping 

standby loss kWh/yr 
        437 539 639 714 955 1295 

 

                                           
20 Note that this is a performance (output) based partitioning. Given that water heating efficiency is usually 

significantly worse than space heating efficiency, a partitioning on the basis of power input would yield a 
higher water heating share (27% in 2010, according to the EIA study, VHK 2016), but this type of 
partitioning is not customary.  
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Table 3 also gives the assumed characteristics of solar thermal assistance. The collector 

surface Asol (in m²) was determined by a preliminary assessment which aimed to use 

the largest surface at which (just) no overheating occurs in the hottest month (July), for 

the average European climate.21 The volume of the solar (part of the) storage tank Vsol 

(in litres) is calculated according to the standard (Vsol = 75 * Asol). The standby losses 

of the solar tank are calculated in accordance with the minimum requirement of 

Regulation (EU) No. 814/2013, assuming that the solar collector will initially (without 

losses) provide 65% of the heat demand. This default value of 65% is used to avoid the 

iteration set in the standard. The study team assessed the value to be roughly 

appropriate in a more comprehensive model. The default value is also used in calculating 

the standby losses of the piping between solar tank and collector.  

In a linear approach, as opposed to the iterative approach in the test standard, the tank- 

and piping losses need to be established before calculating the solar contribution in the 

next section, because they are part of the water heating load to which the solar collector 

may also contribute.22  

Solar contribution 

The solar contribution for the characteristics mentioned in the previous section is 

assessed using the outdoor temperatures and global irradiance values given in 

Regulation (EU) No 814/2013. In accordance with EN 15136-4-3 the two parameters X 

(mainly loss-related) and Y (main related to solar gain) are calculated for each month. 

For the sake of simplicity only glazed collectors (with parameters a1=3.5, Incidence 

Angle Modifier IAM=0.94) are taken into account. The notation is kept as compact as 

possible (e.g. all constants are worked into one as much as possible). 

X_month = (Asol * 3.5 + 5) * (97.4 - 3.32 * Tout) * 7.976444 / YearLoad 

Y_month = 3.868 * Asol * G / YearLoad 

Where Tout is the outdoor temperature (in ºC) and G is the global solar irradiance in 

W/m² for a particular month. The YearLoad is the annual energy of the tapping pattern 

plus tank- and piping losses and envelope losses 

Parameters X and Y are then used in a 3rd order polynomial equation for the monthly 

solar contribution Qout_month.  

Qout_month=1.029*Y - 0.065*X - 0.245*Y² + 0.0018 * X²+ 0.0215*Y³ * MonthLoad 

Where the MonthLoad is the annual energy of the tapping pattern plus tank- and piping 

losses divided by 12 (months).  

 

  

                                           
21 Pragmatic approach. The actual solar surface per tapping pattern is unknown. The error may be in the range 

of ±20%. 

22 Formula used: Tank & piping losses (kWh/yr) = (16.66+8.33*Vsol^0.4)*0.65*8.76+AE*0.02*0.65 where 
Vsol is solar store volume (litres) and AE is the annual energy content of the hot water required (kWh/yr). 
The factor 0.65 relates to solar share (65%). The first term relates to standing loss of the tank (during 8760 
hours� factor 8.76 also converting W to kW). The second term relates to piping losses (2% of AE).   
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Table 4. Solar contribution per load profile (average climate) 

Calculation solar contribution (EN 

15316-4-3:2005) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

outdoor temperature T ºC 2.8 2.6 7.4 12.2 16.3 19.8 21 22 17 11.9 5.6 3.2 

global solar irradiance G  W/m² 70 104 149 192 221 222 232 217 176 129 80 56 

  

            

  

Xfactor (glazed, a_1=3.5) 

 

5.53 5.57 4.57 3.57 2.71 1.99 1.74 1.53 2.57 3.63 4.94 5.44 

Yfactor (glazed, IAM=0.94) 

 

0.40 0.59 0.85 1.09 1.26 1.26 1.32 1.23 1.00 0.73 0.45 0.32 

Qout [ M ], kWh/m 5 10 32 64 93 112 119 125 120 93 60 20 0 

Xfactor (glazed, a_1=3.5) 

 

4.59 4.62 3.79 2.96 2.25 1.65 1.44 1.27 2.13 3.01 4.10 4.52 

Yfactor (glazed, IAM=0.94) 

 

0.39 0.58 0.83 1.07 1.23 1.23 1.29 1.21 0.98 0.72 0.44 0.31 

Qout [ L ], kWh/m 6 27 66 123 173 206 216 226 218 171 114 45 10 

Xfactor (glazed, a_1=3.5) 

 

4.34 4.37 3.59 2.80 2.13 1.56 1.36 1.20 2.02 2.85 3.88 4.27 

Yfactor (glazed, IAM=0.94) 

 

0.40 0.60 0.85 1.10 1.27 1.27 1.33 1.24 1.01 0.74 0.46 0.32 

Qout [ XL ], kWh/m 7 51 113 202 280 331 346 362 348 276 187 79 24 

Xfactor (glazed, a_1=3.5) 

 

4.45 4.48 3.68 2.87 2.19 1.60 1.40 1.23 2.07 2.92 3.98 4.38 

Yfactor (glazed, IAM=0.94) 

 

0.43 0.64 0.91 1.18 1.35 1.36 1.42 1.33 1.08 0.79 0.49 0.34 

Qout [ XXL ], kWh/m 8 73 155 272 372 437 456 477 460 367 251 110 38 

Xfactor (glazed, a_1=3.5) 

 

4.51 4.55 3.73 2.92 2.22 1.62 1.42 1.25 2.10 2.97 4.04 4.45 

Yfactor (glazed, IAM=0.94) 

 

0.46 0.69 0.99 1.27 1.46 1.47 1.54 1.44 1.17 0.85 0.53 0.37 

Qout [3XL ], kWh/m 9 159 318 541 730 852 887 926 894 721 501 230 89 

Xfactor (glazed, a_1=3.5) 

 

4.16 4.19 3.44 2.68 2.04 1.49 1.31 1.15 1.93 2.73 3.72 4.09 

Yfactor (glazed, IAM=0.94) 

 

0.44 0.65 0.94 1.21 1.39 1.40 1.46 1.37 1.11 0.81 0.50 0.35 

Qout [ 4XL ], kWh/m 10 306 606 1026 1383 1615 1679 1752 1689 1360 946 439 176 

 
 

3XS XXS XS S M L XL XXL 3XL 4XL 

  SOL contribution annual kWh/yr 

    

849 1594 2599 3468 6850 12978 

  solar share of total 

     

46% 48% 51% 55% 59% 57% 

  Back-up heat energy 

demand kWh/yr 

    

989 1746 2463 2851 4825 9759 

  
SOL el aux (pump & ctrl) 

kWh/yr 

(prim)         69 81 95 109 163 256     

  

The annual value for Qout is calculated by summing the monthly values. These annual 

values for the solar energy contribution are given just below the monthly calculation 

table. They determine how much back-up energy is needed. Finally, the electricity 

consumption for solar pump and controls is given (in primary energy, minus pump heat 

recovered).  

The error margin in the solar contribution is estimated in the range of ±20%. 

Efficiencies 

The storage losses of the typical tank are calculated from the maximum losses in W, 

given in Table 1, multiplied by 8760 h/yr. 

The efficiency values are taken from anecdotal catalogue data, because robust data from 

a database are not available and take at least 12 months to retrieve. The data are 

internally consistent, e.g. ESWH efficiency incorporates the indicated storage losses, 

unless the efficiency is lower than the current limit according to the Regulation (EU) No 

814/2013.  
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Table 5. Efficiencies  

EFFICIENCY   3XS XXS XS S M L XL XXL 3XL 4XL 

            Storage losses (not smart or off-peak)  kWh/yr 285 329 329 430 567 641 728 810 1022 1302 

            EIWH hydraulic     30% 32% 30%             

EIWH electronic     38% 35% 38%             

COMBI (M=LT, >L=cond., L=mix)           70% 74% 77% 79% 80% 80% 

GIWH     40% 45% 55% 65% 65% 65%       

GSWH           42% 48% 51% 52% 55% 56% 

ESWH   24% 23% 23% 26% 30% 31% 33% 34% 35% 37% 

                        

COMBI+ indirect cylinder           46% 57% 64% 67% 71% 74% 

HPWH outdoor air             92% 92% 92%     

HPWH ventilation air           100% 120% 120% 120%     

GSHP (ground source)                 150% 150% 150% 

                        

ELSOL (ESWH backup)           38% 45% 56% 63% 74% 76% 

GASSOL (GSWH backup)           52% 69% 85% 96% 114% 117% 

COMBISOL           57% 81% 106% 123% 148% 153% 

 

Costs 

Table 6. Costs 

Purchase cost (euros)   3XS XXS XS S M L XL XXL 3XL 4XL 

EIWH hydraulic     81 199 245 252           

EIWH electronic     245 318 420 448           

COMBI 20%           350 400 450 500 600 800 

GIWH     200 240 280 350 500 700       

GSWH           400 600 750 1250 1875 3100 

ESWH   123 123 123 123 253 346 415 647 1100 2975 

indirect cylinder           500 750 850 1000 1527 2835 

COMBI20%+ indirect cylinder           850 1600 1700 1850 2377 3685 

HPWH outdoor air             2200 2700 3200     

HPWH ventilation air (+ducts)           1200 2500 3000 3500     

GSHP-combi 20% (ground source)                 2600 2600 4200 

sol material cost (500+300*Asol)           1310 1940 2750 3500 6500 11600 

ELSOL (ESWH backup)           1563 2286 3165 4147 7600 14575 

GASSOL (GSWH backup)           1710 2540 3500 4750 8375 14700 

COMBISOL (70% of cylinder)           1905 3060 3940 4795 8164 14180 

            Installation costs (euros)   3XS XXS XS S M L XL XXL 3XL 4XL 

EIWH hydraulic     80 80 80 80           

EIWH electronic     80 80 80 80           

COMBI 20%           130 220 232 250 314 471 

GIWH     120 144 168 210 300 500       

GSWH           240 360 450 750 1125 1860 

ESWH   80 80 80 80 152 208 249 388 660 1785 

indirect cylinder           510 960 1020 1110 1426 2211 

COMBI20%+ indirect cylinder           640 1090 1150 1240 1557 2341 

HPWH outdoor air               249 388     

HPWH ventilation air (+ducts)           304 415 498 776     

GSHP-combi 20% (ground source)                 1500 1500 2200 

sol install cost (350+150*Asol)           755 1070 1475 1850 3350 5900 

ELSOL (ESWH backup)           907 1278 1724 2238 4010 7685 

GASSOL (GSWH backup)           995 1430 1925 2600 4475 7760 

COMBISOL (70% of cylinder)           1203 1833 2280 2718 4440 7539 

            Maintenance costs (euros/year) 3XS XXS XS S M L XL XXL 3XL 4XL 

EIWH hydraulic     15 15 15 15           

EIWH electronic     15 15 15 15           

COMBI 20%           25 25 25 25 25 25 

GIWH     58 58 58 58 58 58       
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GSWH           64 64 64 64 64 64 

ESWH   36 36 36 36 36 36 36 36 36 36 

indirect cylinder           25 25 25 25 25 25 

COMBI20%+ indirect cylinder           50 50 50 50 50 50 

HPWH outdoor air               80 80     

HPWH ventilation air (+ducts)           90 90 90 90     

GSHP-combi 20% (ground source)                 300 300 440 

sol install cost (350+150*Asol)           94 134 184 231 419 738 

ELSOL (ESWH backup)           113 160 216 280 501 961 

GASSOL (GSWH backup)           124 179 241 325 559 970 

COMBISOL (70% of cylinder)           150 229 285 340 555 942 

            Energy costs (euros/year) elec  3XS XXS XS S M L XL XXL 3XL 4XL 

EIWH hydraulic 1   134 126 134             

EIWH electronic 1   106 115 106             

COMBI 20% 0.1         131 248 390 487 918 1837 

GIWH 0   81 72 59 138 276 450       

GSWH 0         216 374 573 720 1314 2541 

ESWH 1 167 177 177 155 373 718 1101 1384 2524 4881 

indirect cylinder                       

COMBI20%+ indirect cylinder(+20% 0.1         201 323 471 575 1028 1977 

HPWH outdoor air 1             395 507     

HPWH ventilation air (+ducts) 1         112 187 305 391     

GSHP-combi 20% (ground source) 1               313 597 1193 

sol install cost (350+150*Asol)                       

ELSOL (ESWH backup) 1         255 418 589 684 1084 2109 

GASSOL (GSWH backup) 0.1         153 225 317 368 582 1132 

COMBISOL (70% of cylinder) 0.1         139 191 255 288 447 863 

LCC Rates 

For the purpose of this assessment, the default rates for electricity and fuels (gas, 

heating oil) used in the Lot 2 study of 2007 were updated. The update followed the 

conventions established in the MEErP 2011 study also enhancing overall consistency 

across more recent studies. 

A check with current (2014) energy rates shows that the assumptions of MEErP 2011 still 

hold. 

Table 7. LCC Inputs 

  Year 2016   

 

2007 2016 

LCC base parameters       

 

    

        

 

    

Product Life (years) Rlife   17 years 

 

17 years 

Discount rate Rdis   4%   

 

2%   

Inflation rate   2%   

 

2%   

Electricity rate per kWhe Rel   0.22 €/ kWhe 

 

0.15 €/ kWhe 

Gas rate per kWh Rgas   0.07 €/ kWh 

 

0.05 €/ kWh 

        

 

    

present worth factor (in yrs)—>     PWF 

 

  PWF 

Electr. rate increase/ yr. Relinc   5.0% 15.6 

 

1.50% 13.7 

Gas rate increase/ yr. Rgasinc   5.0% 15.6 

 

5.60% 19.6 

        

 

   

Repair & maint./ yr. PWFmaint     12.2 

 

   

Power generation eff pef   0.4   

 

0.4  

The electricity rates are slightly lower than in the interim-report, because it was taken 

into account that the average household in several countries would fall in tariff categories 

above 5 MWh/yr and have a lower rate than the EU average.  

The Present Worth Factor (PWF) is calculated with both discount rate (4% in 2016) and 

escalation rates (energy rate increase 5% minus inflation 2% gives 3% in 2016), in line 

with MEErP 2011.  
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Life Cycle Costs 

The Life Cycle Costs are the sum of the acquisition costs (purchase and installation) and 

the operating costs (energy and maintenance) over the discounted product life (PWF in 

table above). The residual value of discarded water heaters is neglected (assumed zero). 

Table 8. LCC Costs 

LCC 

Elec. 

share 3XS XXS XS S M L XL XXL 3XL 4XL 

EIWH hydraulic 1   2434 2421 2598             

EIWH electronic 1   2158 2372 2333             

COMBI 20% 0.1         2833 4799 7067 8655 15544 30229 

GIWH 0   2281 2206 2067 3418 5810 8934       

GSWH 0         4782 7569 10918 14018 24278 45388 

ESWH 1 3245 3400 3400 3053 6665 12190 18273 23062 41572 81355 

indirect cylinder 

          

  

COMBI20%+ indirect cylinder 0.1         5235 8337 10809 12677 20584 37475 

HPWH outdoor air 1             10090 12472     

HPWH ventilation air (+ducts) 1         4345 6921 9345 11466     

GSHP-combi 20% (ground 

source) 1               12626 17057 30369 

sol install cost (350+150*Asol) 

          

  

ELSOL (ESWH backup) 1         7831 12035 16700 20456 34613 66848 

GASSOL (GSWH backup) 0.1         6598 9659 13292 17038 28738 51914 

COMBISOL (70% of cylinder) 0.1         7110 10659 13672 16143 26333 46650 

 

Least Life Cycle Costs 

The Least Life Cycle Costs (LLCC) picks the lowest LCC value from Table 7 for each 

tapping pattern subcategory. This is done for the single technology-neutral category (first 

3 rows of table below) and the two separate categories, i.e. electric and gas appliances. 

Table 8 also shows, for comparison, the highest limits in the current regulation. All data 

apply to the average EU situation, both in monetary and climatic aspects. 

In the ‘neutral’ approach, the electric water heaters have the lowest LLCC only in the 

classes 3XS and XXS. In categories XS and S the gas-fired instantaneous water heaters 

have the lowest LLCC. For M, L, XL and XXL the gas-fired combi has the lowest LLCC. 

Finally, for water heaters with the highest capacity, the combination of a gas-fired combi 

with a (large) solar contribution gives the lowest LLCC. Note that also the Gas-fired 

Absorption Heat Pump (not included in this analysis) could be a serious contender for the 

highest capacity categories. 

Just looking at the lowest LCC in electric water heaters, the ESWH (3XS) and EIWH (XXS, 

XS, S) are the best options for the small water heaters. For M to XXL the dedicated Heat 

pump Water Heater (HPWH) with ventilation air has the lowest score. For 3XL and 4XL it 

is worth investing in a Ground (or water) Source Heat Pump combi, if also the space 

heating side is economical. 

The LLCCs for gas-fired appliances are, except in the lowest capacities, the same as 

those of the ‘neutral’ approach.  
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Table 9. Least Life Cycle Costs 

  

3XS XXS XS S M L XL XXL 3XL 4XL 

LLCC Neutral LLCC neutral 3245 2158 2206 2067 2833 4799 7067 8655 
15544 30229 

  WH ESWH 

EIWH 

ele GIWH GIWH COMBI COMBI COMBI COMBI COMBI COMBI 

  efficiency 24% 38% 45% 55% 70% 74% 77% 79% 80% 80% 

            LLCC Electric LLCC electric 3245 2158 2372 2333 4345 6921 9345 11466 17057 30369 

  EL WH ESWH 

EIWH 

ele 

EIWH 

ele 

EIWH 

ele HPWHven HPWHven HPWHven HPWHven GSHP GSHP 

  efficiency 24% 38% 35% 38% 100% 120% 120% 120% 150% 150% 

            LLCC Gas LLCC gas na 2281 2206 2067 2833 4799 7067 8655 15544 30229 

  GAS WH  na GIWH GIWH GIWH COMBI COMBI COMBI COMBI COMBI COMBI 

  efficiency na 40% 45% 55% 70% 74% 77% 79% 80% 80% 

    

          
 

  3XS XXS XS S M L XL XXL 3XL 4XL 

Current limits 26.9.2017 & 2018 

 

32% 32% 32% 32% 36% 37% 37% 60% 64% 64% 

 

Note that, especially starting from capacity M upwards, all approaches have considerably 

more ambitious LLCC efficiency values than the currently highest limits.  

The above assessment does not take into account possible negative impacts of any of the 

approaches.  

Theoretical savings 

This section gives the assessment of the savings and expenditure of requirements for a 

single category or separate categories per tapping pattern. As mentioned and also 

discussed in the following section, such an assessment can only be theoretical and only 

valid in the (unlikely) event that  

The limits are determined only by the LLCC-point and there are no other considerations 

such as those mentioned in Art. 15.5 of the Ecodesign Directive;  

The manufacturers always comply with Ecodesign limit values only, i.e. all other 

measures to increase the efficiency of water heaters, such as the Energy Label, EPB and 

market forces (competition) have no effect. 

Under these conditions and based on the data in the preceding sections, the savings from 

different requirements for separate categories versus a single category can be calculated. 

The table below calculates that for the units sold in one year there would be a theoretical 

energy saving of 13.8 TWh primary energy over the following 17 years. Put differently: If 

the sales remain constant over the next 17 years, then in 17 years after the 

implementation there would be a saving of 13.8 TWh for the whole of the EU. The extra 

LCC expenditure for the EU citizens is difficult to estimate, but a rough comparison with 

EIWH (up to and including S pattern) and ESWH (M to 4XL pattern) shows an extra cost 

of 9.6 billion euros in that one year. On average the simple (not discounted) payback 

period would be 7.6 years. The error in the savings is estimated at ±20%.  
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Table 10. Theoretical savings and consumer expenditure 

THEORETICAL SAVINGS & COSTS per UNIT 3XS XXS XS S M L XL XXL 3XL 4XL 

Increment limit gas vs neutral %-points  na 2% 0% 0% 0% 0% 0% 0% 0% 0% 

Increment limit electricity vs neutral %-points  0% 0% -10% -17% 30% 46% 43% 41% -14% -20% 

Saving on gas vs neutral kWh/yr na 61 0 0 0 0 0 0 0 0 

Saving on electricity vs neutral kWh/yr 0 0 -292 -374 549 1327 1947 2320 -590 -1619 

Separate versus neutral (indicative) 

           Extra acquisition costs vs. EIWH (gas)  euros/unit 

 

85 142 228 

      Extra acquisition costs vs. ESWH (elec) euros/unit     1099 2361 2833 3240 2340 1640 

            
            THEORETICAL SAVINGS & COSTS EU total 3XS XXS XS S M L XL XXL 3XL 4XL 

Unit sales WH (incl. combi), in '000 17432 987 1641 1923 1547 3657 2164 3066 1884 471 92 

Unit sales EL WH, in '000 8620 987 1237 1459 744 1754 534 504 1057 324 20 

Unit sales GAS WH (incl. combi), in 

'000 8812 0 404 464 803 1903 1630 2562 827 147 72 

Energy saved vs. neutral, in TWh/yr 13.8 0.00 0.10 -0.56 -0.58 2.01 2.87 5.97 4.37 -0.28 -0.15 

E-costs saved (fix prices), bn euro/yr 1.31 0.00 0.005 0.00 0.00 0.18 0.25 0.52 0.38 -0.02 -0.01 

Extra acq. cost vs. ESWH/EIWH (bn 

euro/yr) 9.60 0.00 0.14 0.27 0.35 1.93 1.26 1.43 3.43 0.76 0.03 

Simple payback period, in years 7.3 na 28.5 55.7 72.0 11.0 5.0 2.7 9.0 -31.2 -2.5 

Important notice: This is a purely theoretical calculation, based on the (unlikely) assumption that a) Ecodesign 
limit values are solely determined by the LLCC-point (no negative impacts taken into account), and b) that 
manufacturers adhere strictly to the Ecodesign limits, i.e. they are not influenced by Energy Label, EPB, market 
forces, etc..  

 

 

Figure 12. LLCC single versus separate categories 

Preliminary conclusions 

The assessment is based on anecdotal and relatively conservative efficiency data. The 

assumption that manufacturers strictly adhere to Ecodesign limits in their new products 

can easily be falsified. What is needed are a robust consensual database and a thorough 

market research in the upcoming full review study. This might give robust LLCC values. 

This does not mean that these LLCC-limits will also be limits in a revised regulation. This 

was not the case when preparing the current regulation, where LLCC values were more 

ambitious than the limits introduced in legislation. Ultimately, the decision making will 

depend on the assessment of possible significant negative impacts and other political 

0%

20%

40%

60%

80%

100%

120%

140%

160%

3XS XXS XS S M L XL XXL 3XL 4XL

p
ri

m
a

ry
 e

n
e

rg
y

 e
ff

ic
ie

n
cy

 

Estimated water heater energy efficiency at LLCC,

Single versus Separate Categories

LLCC neutral

LLCC elec

LLCC gas

current limits 2017-'18



 

Ecodesign Review Water Heaters, Task 4, final | July 2019 | VHK for EC 31 

considerations. At this point in time it is not possible to say whether or not there is a 

significant saving potential in making different requirements for separate categories. It 

may well be the case, but the study team cannot establish that for a fact.  

As a reminder, there are several reasons why —after an 8 year intensive preparation 

process— a technology-neutral approach at the current limits was chosen: 

National building regulations in the EU are largely technology neutral, i.e. they address 

the primary energy equivalent of the water heaters for new buildings and large building 

regulations. The current Ecodesign approach is in line with that approach.  

Ecodesign and Energy Label are usually linked, for reasons of consistency, transparency 

and market surveillance. Choosing separate categories for Ecodesign would usually also 

mean a review of the energy labelling into separate categories. In situations where a 

consumer has a choice, this would lead to confusing messages where e.g. an electric 

water heater that uses twice the amount of primary energy as a gas-fired water heater 

would get an ‘A’ label, whereas the gas heater would get a ‘C’.  

The gas-fired water heaters that cause the shift towards more ambitious limits at LLCC-

level are mainly combi-appliances, i.e. space heating boilers that also supply sanitary hot 

water. The purchase costs of these combi-boilers are partitioned by the respective 

energy output to space heating and hot water. For the average combi-boiler in the EU, 

mainly in Central and Northern parts of Europe this means that 20% of the purchase cost 

is partitioned to the hot water function. However, in Southern Europe —Portugal, Spanish 

coast, Southern Italy, the Greek islands— the space heating requirement is much lower 

and in many households there is only a local heater (solid fuel, oil, gas) and the water 

heating is realized by dedicated gas-fired water heaters. Especially in Portugal and Spain 

there are many houses that only have 1 or 2 gas-fired instantaneous water heaters.  

In those cases the water heater economics change there is a ‘significant negative impact’ 

if the legislation would force these consumers to switch to a combi-appliance of which the 

space heating part is not used.  

Ecodesign measures for water heaters aim at an ‘entry level’ minimum at Pan-European 

level for the placing on the market of the product. However, in particular because the 

water heater is a part of the building installation, Ecodesign requirements are not the 

only instrument available to Member States to increase the energy efficiency of water 

heaters. The impact of national building regulations on new buildings and large 

renovations was mentioned. For existing buildings, the building certification will 

contribute. The Energy Label, which in itself should have a significant effect, is also 

available as a tool for national promotion and incentives. Member State actions in this 

field are recognized by, and stimulated through the National Energy Efficiency Action 

Plans (NEEAPs) that are the basis for the Energy Efficiency Directive. If the water heater 

uses solar or ambient heat (heat pumps) there are further measures and incentives in 

many Member States. In short, it is one thing to calculate a theoretical ‘missed’ saving 

potential from Ecodesign measures that are possibly ‘too lenient’ for a particular group of 

appliances, but it is another thing to establish —from the total of measures for water 

heaters for all Member States— how much is actually missed. Such a more 

comprehensive assessment, if it can be made with sufficient certainty, would only be 

possible through the comprehensive review study that is planned to start the second half 

of 2016/early 2017 and should run for 2 years. 
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The European Heating Industry (EHI), in its comments to the interim report of 22 April, 

states that it does not recommend splitting categories by fuel-type because: 

� The heating industry needs business certainty/ stability given the industry’s product 

development plans made according to the current regulation for the next 3-5 years; 

� The heating industry is currently busy implementing Ecodesign and Energy Label 

Regulations for space and water heaters, especially to raise awareness and ensure 

understanding of installers and customers;  

� The heating industry needs time to collect data and evaluate/ assess the impact of 

such (amendments of) regulations on the market;  

� Additionally, time is needed to find practical solutions to the numerous questions that 

will arise from any split of categories.  

� EHI and APPLiA agree that a more comprehensive assessment in the framework of 

the future full review of Lot 1 and 2 Ecodesign Regulations is needed to evaluate 

further categorisation. That review study should rely on a full update of data, 

especially for the LLCC, to take into account innovation and the impact of the four Lot 

1 and 2 regulations that have been applied since 26 September 2015.  
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Life Cycle Cost calculations by consumer associations 

Consumer associations such as the Test-Aankoop (BE) rate HPHWs as the most 

economical hot water solution after gas-fired condensing boilers with integrated or 

external cylinder or gas-fired flow-through heaters (see Error! Reference source not 

found.).  

 

 

 

 Figure 13. Heat Pump Water Heater costs according to consumer association 

 

Acquisition costs: electric water heater €930, HWHP €2650, solar & electric resistance 

back-up €4340, solar & heat pump water heater €6400. Note that there are large price 
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differences between storage tanks: stainless steel tank costs twice as much as enamelled 

steel. Prices mentioned are between the two. 

Pellet boiler efficiency assumed comparable to gas-fired non-condensing boiler. Pellet-

prices are generally 20-30% lower than gas but higher in maintenance costs. Purchase 

costs include only the extra costs of indirect cylinder + 3way valve + installation (€ 

1500).  

Solar contribution in Norway 20% lower than in Belgium. Typical collector size 2.5 m². 

Electricity prices : €0.21 (day) and €0.15 (night) per kWh in Belgium 2013. Norway 

2015 : €0.09 in Norway for customer >20 MWh/yr.  

Prices are not discounted to Net Present Value. On the other hand, no escalation rate was 

applied to electricity prices, which —according to MEErP— largely compensates for that, 

i.e. when discount rate and escalation rate are more or less equal. 

Least Life Cycle Cost calculation by climate zone 

According to the assignment, the study team should produce —possibly at country level—

Life Cycle Cost assessments for the various alternatives for tapping patterns XXL, 3 XL 

and 4XL.  

In the technical model developed in Task 1, with a small extension to accommodate 

differentiated climates, and the country-specific inputs discussed in the previous sections 

of Task 2, this is possible for all 28 EU-Member States as well as the three climate zones 

mentioned in the Energy Label regulation. As mentioned on several occasions in this 

report, there are not enough data to make a robust assessment but the Excel-tool would 

enable to make adjustments when better data will become available.  

In this report not all possible outcomes will be shown. For the general picture it is enough 

to look at the three climate zones, ‘average, ‘cold’ and ‘warm’, given in the legislation.  

The ‘cold’ climate zone comprises Scandinavia and the Baltic states. The population-

weighted averages used make Scandinavian countries (SE, DK, FIN, NO) dominant with 

product and labour costs almost twice as high as the EU-average. At the same time, due 

to low-cost hydro-power, the electricity tariffs are 15% lower than the average (18 

instead of 22 Eurocents per kWh). Fossil fuels are hardly used and where they are, they 

are very expensive, at least 30% higher than EU average. The consequence of all this is 

that the electric water heaters have then lowest LLCC. This even includes Ground Source 

Heat Pumps for the large tapping patterns, as shown in Table 11 hereafter. 

The ‘warm’ climate zone includes Southern-European countries (IT, ES, PT, GR, MT, CY). 

The product and labour costs tend to be at least 20% lower than the EU-average. The 

gas infrastructure is well developed, but overall the energy rates are high. The gas rate is 

around 30% higher than average (10 Eurocents per kWh instead of 7) and the electricity 

price is also 10% higher (25 eurocents per kWh instead of 22). The high tariffs as well as 

the warm and sunny climate make solar and air-source heat pump solutions more 

economical. The table shows that from tapping pattern L upwards the solar installations 

with gas-fired or electric back-up are the most economical. For tapping pattern M the air-

source heat pump is economical. For the smallest tapping patterns the model, which e.g. 

does not take into account boundary conditions such as the maximum power load of the 
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grid, mentions electric instantaneous water heaters as best solution from the LLCC 

perspective. 

Table 11. Life Cycle Cost calculation for Average, Cold and Warm climate zones 

    Average Climate   Cold Climate   Warm climate   

    XXL 3XL 4XL XXL 3XL 4XL XXL 3XL 4XL 

SOL contribution annual kWh/yr 3559 7021 13354 2716 5352 10202 4673 8905 17109 

solar share (at back-up eff 

100%) 

  59% 63% 61% 45% 48% 47% 77% 80% 79% 

Back-up heat energy demand kWh/yr 2517 4167 8410 3360 5836 11562 1403 2284 4655 

SOL el aux (pump & ctrl) kWh/yr  109 163 256 109 163 256 109 163 256 

    
 

 

  
 

 

  
 

 

  

EFFICIENCY   XXL 3XL 4XL XXL 3XL 4XL XXL 3XL 4XL 

    
 

 

  
 

 

  
 

 

  

Storage losses (not smart or off-peak) 810 1022 1302 810 1022 1302 810 1022 1302 

    
 

 

  
 

 

  
 

 

  

COMBI (M=LT, >L=cond.,   79% 80% 80% 79% 80% 80% 79% 80% 80% 

GSWH   52% 55% 56% 52% 55% 56% 52% 55% 56% 

ESWH   34% 35% 37% 34% 35% 37% 34% 35% 37% 

    
 

 

  
 

 

  
 

 

  

COMBI+ indirect cylinder   67% 71% 74% 67% 71% 74% 67% 71% 74% 

HPWH outdoor air   92% 

 

  78% 

 

  99% 

 

  

HPWH ventilation air   120% 

 

  120% 

 

  120% 

 

  

GSHP (ground source)   150% 150% 150% 150% 150% 150% 150% 150% 150% 

    
 

 

  
 

 

  
 

 

  

ELSOL (ESWH backup)   71% 86% 88% 54% 62% 64% 126% 155% 158% 

GASSOL (GSWH backup)   109% 131% 135% 82% 94% 99% 192% 235% 241% 

COMBISOL   139% 171% 177% 105% 123% 130% 243% 305% 314% 

    
 

 

  
 

 

  
 

 

  

Purchase cost (euros)   XXL 3XL 4XL XXL 3XL 4XL XXL 3XL 4XL 

COMBI 20%   501 601 801 937 1124 1499 389 466 622 

GSWH   1252 1878 3104 2343 3514 5810 972 1457 2409 

ESWH   648 1101 2979 1213 2062 5576 503 855 2312 

indirect cylinder   1001 1529 2839 1874 2862 5313 777 1187 2204 

COMBI20%+ indirect cylinder   1852 2380 3690 3467 4455 6906 1438 1848 2864 

HPWH outdoor air   3204 

 

  5997 

 

  2487 

 

  

HPWH ventilation air (+ducts)   3505 

 

  6559 

 

  2720 

 

  

GSHP-combi 20% (ground 

source) 

  2603 2603 4206 4873 4873 7871 2021 2021 3264 

sol material cost 

(500+300*Asol) 

  3505 6509 11616 6559 12182 21740 2720 5052 9016 

ELSOL (ESWH backup)   4153 7610 14595 7772 14243 27316 3223 5907 11328 

GASSOL (GSWH backup)   4756 8386 14720 8902 15696 27550 3692 6509 11426 

COMBISOL (70% of cylinder)   4801 8175 14198 8986 15300 26574 3727 6345 11021 

    
 

 

  
 

 

  
 

 

  

Installation costs (euros)   XXL 3XL 4XL XXL 3XL 4XL XXL 3XL 4XL 

COMBI 20%   251 314 471 469 588 882 195 244 366 

GSWH   751 1127 1862 1406 2108 3486 583 874 1446 

ESWH   389 661 1787 728 1237 3345 302 513 1387 

indirect cylinder   1111 1428 2214 2080 2673 4144 863 1109 1719 

COMBI20%+ indirect cylinder   1242 1559 2345 2538 3131 4602 942 1187 1797 

HPWH outdoor air   389 

 

  728 

 

  302 

 

  

HPWH ventilation air (+ducts)   777 

 

  1455 

 

  603 

 

  

GSHP-combi 20% (ground 

source) 

  1502 1502 2203 2811 2811 4123 1166 1166 1710 

sol install cost (350+150*Asol)   1852 3354 5908 3467 6278 11057 1438 2604 4586 

ELSOL (ESWH backup)   2241 4015 7695 4195 7515 14403 1740 3117 5973 

GASSOL (GSWH backup)   2603 4481 7770 4873 8387 14543 2021 3478 6031 

COMBISOL (70% of cylinder)   2722 4446 7549 5244 8470 14279 2097 3435 5844 

    
 

 

  
 

 

  
 

 

  

Maintenance costs (euros/year) XXL 3XL 4XL XXL 3XL 4XL XXL 3XL 4XL 

COMBI 20%   25 25 25 47 47 47 19 19 19 

GSWH   64 64 64 120 120 120 50 50 50 

ESWH   36 36 36 67 67 67 28 28 28 

indirect cylinder   25 25 25 47 47 47 19 19 19 

COMBI20%+ indirect cylinder   50 50 50 135 135 135 35 35 35 

HPWH outdoor air   80 

 

  150 

 

  62 

 

  

HPWH ventilation air (+ducts)   90 

 

  169 

 

  70 

 

  

GSHP-combi 20% (ground 

source) 

  300 300 441 562 562 825 233 233 342 

sol maint. cost    232 419 738 433 785 1382 180 325 573 

ELSOL (ESWH backup)   280 502 962 524 939 1800 217 390 747 

GASSOL (GSWH backup)   325 560 971 609 1048 1818 253 435 754 
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COMBISOL (70% of cylinder)   340 556 944 656 1059 1785 262 429 730 

    
 

 

  
 

 

  
 

 

  

Energy costs (euros/year) Elec XXL 3XL 4XL XXL 3XL 4XL XXL 3XL 4XL 

COMBI 20% 0.1 450 848 1697 613 1155 2310 716 1350 2700 

GSWH 0 661 1205 2331 951 1734 3354 1092 1991 3852 

ESWH 1 1342 2447 4733 1122 2047 3960 1577 2876 5563 

indirect cylinder   
 

 

  
 

 

  
 

 

  

COMBI 20%+ indirect 

cylinder(+20% piping) 

0.1 532 950 1826 724 1293 2487 846 1511 2906 

HPWH outdoor air 1 494 

 

  488 

 

  540 

 

  

HPWH ventilation air (+ducts) 1 379 

 

  317 

 

  445 

 

  

GSHP-combi 20% (ground 

source) 

1 303 578 1157 254 484 968 356 680 1360 

    
 

 

  
 

 

  
 

 

  

ELSOL (ESWH backup) 1 639 1010 1965 711 1178 2253 423 658 1290 

GASSOL (GSWH backup) 0.1 327 517 1005 592 980 1873 295 459 897 

COMBISOL (70% of cylinder) 0.1 257 397 767 463 752 1427 233 354 687 

    
 

 

  
 

 

  
 

 

  

    
 

 

  
 

 

  
 

 

  

LCC base parameters   Average     Cold     Warm     

    
 

 

  
 

 

  
 

 

  

Product Life (years) Rlife   
 

17 years 
 

17 years 
 

17 years 

Discount rate Rdis   
 

4%   
 

4%   
 

4%   

Inflation rate   
 

2%   
 

2%   
 

2%   

Electricity rate per kWhe Rel   
 

0.21 €/ kWhe 
 

0.18 €/ kWhe 
 

0.25 €/ kWhe 

Gas rate per kWh Rgas   
 

0.06 €/ kWh 
 

0.09 €/ kWh 
 

0.11 €/ kWh 

    
 

    
 

    
 

    

present worth factor (in yrs)—>   
 

  PWF 
 

  PWF 
 

  PWF 

Electr. rate increase/ yr. Relinc   
 

5.0% 15.6 
 

5.0% 15.6 
 

5.0% 15.6 

Gas rate increase/ yr. Rgasinc   
 

5.0% 15.6 
 

5.0% 15.6 
 

5.0% 15.6 

    
 

    
 

    
 

    

Repair & maint./ yr. PWFmaint   
 

  12.2 
 

  12.2 
 

  12.2 

Power generation eff pef   
 

0.4   
 

0.4   
 

0.4   

    
 

 

  
 

 

  
 

 

  

LCC   XXL 3XL 4XL XXL 3XL 4XL XXL 3XL 4XL 

COMBI 20% 0.1 8077 14453 28046 11538 20304 38996 11992 22004 43341 

GSWH 0 13094 22590 42121 20043 34139 63088 19195 34007 64555 

ESWH 1 22407 40377 79043 20273 36058 71517 25750 46583 90835 

indirect cylinder   
 

 

  
 

 

  
 

 

  

COMBI20%+ indirect 

cylinder(+20% piping) 

0.1 11998 19368 35133 18938 29405 51941 15996 27035 50413 

HPWH outdoor air 1 12274 

 

  16170 

 

  11963 

 

  

HPWH ventilation air (+ducts) 1 11289 

 

  15011 

 

  11122 

 

  

GSHP-combi 20% (ground 

source) 

1 12488 16785 29819 18480 22074 37128 11581 16632 30352 

    
 

 

  
 

 

  
 

 

  

ELSOL (ESWH backup) 1 19765 33484 64651 29434 51571 98777 14210 24024 46510 

GASSOL (GSWH backup) 0.1 16423 27748 49985 30414 52129 93425 13392 22432 40625 

COMBISOL (70% of cylinder) 0.1 15666 25581 45191 29432 48382 84827 12642 20531 36476 

    
 

 

  
 

 

  
 

 

  

    XXL 3XL 4XL XXL 3XL 4XL XXL 3XL 4XL 

LLCC Neutral (LCC in 

Euro/Lifetime) 

LLCC  8077 14453 28046 11538 20304 37128 11122 16632 30352 

  WH COMBI COMBI COMBI COMBI COMBI GSHP HPWHv GSHP GSHP 

  efficiency 79% 80% 80% 79% 80% 150% 120% 150% 150% 

    
         

LLCC Electric LLCC  11289 16785 29819 15011 22074 37128 11122 16632 30352 

  EL WH HPWHv GSHP GSHP HPWHv GSHP GSHP HPWHv GSHP GSHP 

  efficiency 120% 150% 150% 120% 150% 150% 120% 150% 150% 

    
         

LLCC Gas LLCC  8077 14453 28046 11538 20304 38996 11992 20531 36476 

  GAS WH  COMBI COMBI COMBI COMBI COMBI COMBI COMBI COMBISOL COMBISOL 

  efficiency 79% 80% 80% 79% 80% 80% 79% 305% 314% 
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Least Life Cycle Cost calculation by country 

Table 12 gives the outcome of the LLCC calculation per country, for the EU-28 and 

Norway, and per category (neutral, electric, gas).  

Table 12. LLCC water heaters per country EU28+NO and category 

  Neutral Electric Gas 

  XXL 3XL 4XL XXL 3XL 4XL XXL 3XL 4XL 

EU28 COMBI COMBI COMBI HPWHv GSHP GSHP COMBI COMBI COMBI 

AUSTRIA COMBI COMBI COMBI HPWHv GSHP GSHP COMBI COMBI COMBI 

BELGIUM COMBI COMBI COMBI HPWHv GSHP GSHP COMBI COMBI COMBI 

BULGARIA COMBI COMBI COMBI HPWHv GSHP GSHP COMBI COMBI COMBI 

CROATIA COMBI COMBI COMBI HPWHv GSHP GSHP COMBI COMBI COMBI 

CYPRUS HPWHv GSHP GSHP HPWHv GSHP GSHP not applicable (no gas) 

CZECH REP. COMBI GSHP GSHP HPWHv GSHP GSHP COMBI COMBI COMBI 

DENMARK COMBI COMBI COMBI HPWHv GSHP GSHP COMBI COMBI COMBI 

ESTONIA COMBI COMBI COMBI HPWHv GSHP GSHP COMBI COMBI COMBI 

FINLAND HPWHv GSHP GSHP HPWHv GSHP GSHP not applicable (no gas) 

FRANCE COMBI GSHP GSHP HPWHv GSHP GSHP COMBI COMBI COMBI 

GERMANY COMBI COMBI COMBI HPWHv GSHP GSHP COMBI COMBI COMBI 

GREECE COMBI GSHP GSHP HPWHv GSHP GSHP COMBI COMBI COMBISOL 

HUNGARY COMBI COMBI COMBI HPWHv GSHP GSHP COMBI COMBI COMBI 

IRELAND COMBI GSHP GSHP HPWHv GSHP GSHP COMBI COMBI COMBI 

ITALY HPWHv GSHP GSHP HPWHv GSHP GSHP COMBI COMBI COMBISOL 

LATVIA COMBI COMBI COMBI HPWHv GSHP GSHP COMBI COMBI COMBI 

LITHUANIA COMBI COMBI COMBI HPWHv GSHP GSHP COMBI COMBI COMBI 

LUXEMBURG COMBI COMBI COMBI HPWHv GSHP GSHP COMBI COMBI COMBI 

MALTA HPWHo GSHP GSHP HPWHo GSHP GSHP not applicable (no gas) 

NETHERLANDS COMBI GSHP GSHP HPWHv GSHP GSHP COMBI COMBI COMBI 

POLAND COMBI COMBI COMBI GSHP GSHP GSHP COMBI COMBI COMBI 

PORTUGAL COMBISOL COMBISOL COMBISOL GSHP GSHP GSHP COMBISOL COMBISOL COMBISOL 

ROMANIA COMBI COMBI COMBI GSHP GSHP GSHP COMBI COMBI COMBI 

SLOVAKIA COMBI COMBI COMBI HPWHv GSHP GSHP COMBI COMBI COMBI 

SLOVENIA COMBI COMBI GSHP HPWHv GSHP GSHP COMBI COMBI COMBI 

SPAIN HPWHv GSHP GSHP HPWHv GSHP GSHP COMBISOL COMBISOL COMBISOL 

SWEDEN COMBI COMBI GSHP HPWHo GSHP GSHP COMBI COMBI COMBI 

UK COMBI COMBI GSHP HPWHv GSHP GSHP COMBI COMBI COMBI 

NORWAY ESWH ESWH GSHP ESWH ESWH GSHP not applicable (no gas) 

AVERAGE (Ref) COMBI COMBI COMBI HPWHv GSHP GSHP COMBI COMBI COMBI 

COLD 

(Regulation) 

COMBI COMBI GSHP HPWHv GSHP GSHP COMBI COMBI COMBI 

WARM 

(Regulation) 

HPWHv GSHP GSHP HPWHv GSHP GSHP COMBI COMBISOL COMBISOL 

Legend: 

Blue: Higher price is economical Orange: Lower price is economical Purple: EIWH not always possible (instead ESWH or GIWH) 

 
COMBI=gas-fired combi boiler; COMBISOL=COMBI with solar assistance; HPWH=dedicated Heat Pump 
Water Heater; HPWHv=HPHW with ventilation air source (capped, after that outdoor air); HPHWo= HPHW 
with outdoor air source; GSHP=Ground- or water source Heat Pump combi boiler; ESWH= Electric 
(resistance) Storage Water Heater.  

 

This is a theoretical calculation that only takes into account the LLCC and not all the 

other considerations that normally play a role in setting Ecodesign limits.  

There are corrections in the table for countries that have no gas grid at all (CY, MT, FIN, 

NO). Furthermore, the tables contain purple-shaded cells where the local power grid 

might be insufficiently robust to support the wide use of EIWHs that are found as LLCC 

option. 

The reference situation is LLCC-limit of the AVERAGE CLIMATE row.  
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The blue-shaded cells in the table highlight instances where, due to the specific 

combination of climate, energy rates and the country-specific price multiplier for 

installation, maintenance and purchase, a higher investment (and thus a higher 

efficiency) than the reference would have been economical.  

The orange-shaded cells indicate instances where a lower investment would have 

resulted in the LLCC-limit.  

In short, blue cells indicate where the AVERAGE CLIMATE LLCC-limits are not ambitious 

enough and orange cells indicate where these limits are too ambitious from an 

economical viewpoint. 

The table indicates the LLCC technologies. For more details see the spreadsheet model. 

Table 12 shows that LLCC-limits for a single Neutral category are not too ambitious 

(orange cells) for any EU-28 Member State. Only for the XXL and 3XL category in Norway 

(EEA country) they are calculated to be beyond the LLCC-point. This is not so much due 

to climate —compare Sweden and Finland that don not have that problem with a similar 

climate— but due to an energy rate that is 2.2 times lower than the EU-average and a 

price multiplier that is 2.6 times higher than the EU-average.  
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ANNEX II: LARGE WATER HEATERS 

Table 13. Characteristics of XXL, 3XL, 4XL 

XXL market share 8,8% simultaneous bath+shower [ 5 ] 

  Largest flow rate required (∆T=45 K)  16 ltr./ min. >4-5 person household, frequent bath 

  Largest tapping required 107 ltr 2-family household  

  24 h net hot water demand 24,5 kWh/ d barber shop, large restaurants 

  Nr. of cycles per 24 h 30  small public sauna or spa 

3XL market share <1% multi-family (8 * M-class) 

  Largest flow rate required (∆T=45 K)  48 ltr./ min. small hotels & campings 

  Largest tapping required 215 ltr small collective shower facility  

  24 h net hot water demand 46,8 kWh/ d also in cascades 

  Nr. of cycles per 24 h 23   

4XL market share <1% collective hot water (16 * M-class) 

  Largest flow rate required (∆T=45 K)  96 ltr./ min. larger multi-family, homes for elderly 

  Largest tapping required 430 ltr swimming pool showers, hospitals, military, prisons 

  24 h net hot water demand 93,6 kWh/ a hotels, car wash 

  Nr. of cycles per 24 h 23 collective shower facilities (gym), also in cascades 

 

Storage water heaters for XXL, 3XL and 4XL tapping patterns require a minimum volume of 40 ºC mixed water 
of 300, 530 and 1040 litres. These are tank volumes typical of solar and heat pump assisted tank volumes. At a 
storage temperature of 60 ºC, which is normal for an indirect gas-fired solution, this equals a tank with 180, 
318 and 624 litres. At a storage temperature of 80 ºC, which is typical of an electric storage heater, the tank 
should be at least 130, 230 or 450 litres (rounded). EHI and CECED stress that 80 ºC represents the most 
unfavourable case in Europe and that typically the storage temperature is in the range of 60 to 80 ºC.  
In the statistics it is assumed that storage tanks 200-500 litre are typical for XXL, 500-1000 for 3XL and >1000 
for 4XL. 
The tapping patterns 3XL and 4XL are designed for multi-family houses or commercial facilities (e.g. spas). 
They should deliver 40 ºC water at flows of 24 (3XL) or 48 (4XL) litres per minute. If this is to be done with 
instantaneous heaters the power would have to be 125 and 250 kW, which are very unlikely power values for 
instantaneous heaters. If instantaneous heaters are used, they will probably be cascades (4 x 32 kW) or (8x32 
kW). 
An XXL tapping pattern is still feasible for a single instantaneous heater e.g. at 32 kW or more. 

 

Table 14. Projection sales 

 
TOTAL (incl. el. showers) 275 437 340 83 39 49 2525 2397 303 263 279 2823 47 60 584 679 412 134 79 2306 73 3245 17432 

                        

of which AT BE CZ DK ES FIN FR DE EL HU EI IT LV LI NL PL PO SK SI ES SE UK Total 

XXL 54 15 24 3 3 21 919 70 2 8 0 46 3 1 8 8 1 9 1 56 17 113 1384 

3XL 32 11 6 1 0 2 284 30 0 2 0 16 0 1 6 5 0 1 0 32 10 30 471 

4XL 5 0 1 0 0 2 9 28 0 0 0 9 0 0 1 2 0 0 0 12 1 22 92 

Total XXL/3XL/4XL 91 26 31 4 3 25 1212 128 2 11 0 72 3 2 15 16 1 10 1 101 28 165 1946 

in % of total WH 33% 6% 9% 5% 8% 51% 48% 5% 1% 4% 0% 3% 6% 3% 3% 2% 0% 8% 1% 4% 38% 5% 11% 

Note that the above sales numbers are projections for 2010 from historical data 

 

 



 

Ecodesign Review Water Heaters, Task 4, final | July 2019 | VHK for EC 40 

 
 

Figure 14. Minimum Ecodesign requirements XXL, 3XL, 4XL 

 

The following figures summarise the findings from the previous tables. Figure 15 shows 

that France represents some 60% of EU unit sales in the categories XXL/3XL/4XL in the 

EU-2010. Figure 16 indicates that, apart from France, the large water heaters are also 

very popular in Finland, Sweden and Austria. This is coherent with the high to very high 

hot water consumption of households in those countries 

 

Figure 15. EU-2010: XXL/3XL/4XL unit sales (total 1.95 million units) 
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Figure 16. EU-2010: XXL/3XL/4XL unit sales (total 1.95 million units) 

 

Figure 17 represents a rough estimate of EU-2010 unit sales by tapping pattern, 

according to the currently available data. It is estimated that the large water heaters 

(XXL/3XL/4XL) represent 15% of unit sales (2.5 on total 17.4 million), 31% of sales 

value (4 on total 13-14 million) and 39% of water heating energy use (30 on total 75-80 

TWh primary energy) in the EU.  

 

Figure 17. EU-2010: XXL/3XL/4XL unit sales (total 1.95 million units) 

 

  

33%

6%
9%

5%
8%

51%
48%

5% 1% 4% 3%
6%

3% 3% 2%
8%

1% 4%

38%

5%
0%

10%

20%

30%

40%

50%

60%

AT BE CZ DK ES FIN FR DE EL HU EI IT LV LI NL PL PO SK SI ES SV UK

EU-2010 marketshare XXL/3XL/4XL by country 
(% of total WH & Combi unit sales) 

Austria Finland
France

Sweden

XXS

10%
XS

12%

S

9%

M

22%

L

13%

XL

19%

XXL

11%

3XL

3%

4XL

1%

Unit Sales

15%

85%

XXS

3%

XS

3%
S

2%

M

13%

L

13%

XL

27%

XXL

24%

3XL

12%

4XL

3%

Energy Use

39%

61%

XXS

2%
XS

3%
S

3%

M

16%

L

17%
XL

28%

XXL

23%

3XL

6%

4XL

2%

Sales Value

31%

69%
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Table 15. Examples of Water Heater List Prices 2015 in € , by type (source : VHK update of BRG 
2006)* 

Country 
electr. 

storage 
electr. 

instant. 
gas 

storage 
gas 

instant. 
indirect 
cylinder 

solar 
tank 

Austria  217 880 572 957 1287 

Belgium  193 781 370 831 891 

Czech Rep.  130 594 202 528 0 

Denmark 330 374 1188 748 682 2200 

Estonia 220 172 0 0 814 0 

Finland  294 0 0 1026 0 

France  0 963 0 853 1925 

Germany  363 789 0 1265 1018 

Greece 233 143 1016 286 882 660 

Hungary 178 99 330 183 572 0 

Ireland 363 275 504 414 134 0 

Italy  0  442 1243 1492 

Latvia 176 147 594 297 924 0 

Lithuania  154 0 297 968 0 

Netherlands  319 0 462 726 1298 

Poland 183 112 220 295 832 0 

Portugal 348 184 0 289 1037 0 

Slovakia 246 108 524 242 383 0 

Slovenia 165 198 0 440 550 0 

Spain 220 180 553 210 1140 1073 

Sweden 1001 0 0 0 1595 2200 

UK  361 0 453 351 2002 

       

average 306 211 688 365 832 1459 

*=BRGC 2005 prices, inflation corrected (2%/year) minus learning effect (1%/year)  

 

Table 16. More examples of Water Heater List Prices 2015 in € , by type (source : VHK update of 
BRG 2006) 

Type/range 
avg. 

List 
countries prices (EUR incl. VAT) 

Electric storage 306 
 

unpressurised 5 litres 39 AT 39 

unpressurised 10-15 litres 96 AT/ DE 63 129 

unpressurised 15-30 136 AT 136 

unpressurised large (UK/EI) 981 UK 

   
pressurised 0-10 litres 133 BE/ IT 189 77 

pressurised 10-30 litres 246 BE/ DE/ IT/ PT 204 480 97 220 230 

pressurised <30/15 litres 164 AT/ FR/ ES 215 187 89 

pressurised 30 litres 183 PT/ ES 231 133 

pressurised up to 50 litres 220 FI/ FR/ IT/ PT/ ES 275 180 

   
pressurised 80 litres 273 PT/ ES 327 218 

pressurised 31-100 litres 289 BE/ IT/ PT/ ES 325 194 352 287 

pressurised 101-150 litres 350 BE/ FR/ IT 417 264 367 

pressurised 151-200 litres 426 BE/ FR/ PT/ ES 449 495 374 385 

   
pressurised 30-200 litres 482 AT/ DE 319 644 

pressurised >200 litres 781 AT/ BE/ FR/ DE 615 517 781 1210 

   



 

Ecodesign Review Water Heaters, Task 4, final | July 2019 | VHK for EC 43 

pressurised 50-300 litres 567 FI 567 

pressurised 500 litres+ 1010 FI/ FR 798 1210         

Gas storage 688 
 

<80 litres 418 IT 418 

80-200 litres 734 IT 734 

>200 litres 4205               

Gas instantaneous 365 
 

5-<10 litres/minute 237 BE/ FR/ DE/ IT/ PT/ ES 240 239 330 253 242 116 

10-<13 litres/minute 315 BE/ FR/ DE/ IT/ PT/ ES 336 295 391 352 288 226 

13+ litres/minute 433 BE/ FR/ DE/ IT/ PT/ ES 413 369 559 529 385 343 

 

 

Table 17. Heat Pump Water Heater (exhaust) brands/manufacturers (incomplete*) 

Alpha-Innotec Buderus Junkers Stiebel Eltron Windhager 

Aquaplex Daikin Michl Sunex   

Ariston Dimplex Novelan Vaillant   

Atlantic Haier Ochsner Viessmann   

Austria Email Hautec Remko Waterkotte   

Bartl Hoval Rossato Weishaupt   

*= Amongst others Japanese manufacturers of split-type HPWHs (Panasonic, Sanden, etc.) are not included.  

 

Table 18. Heat Pump Water Heater prices Jan. 2016 (exhaust air source) 

Dedicated Hot Water Heat Pump prices 2015 ex VAT, ranked by price(Prices in Italic are 

street prices recalculated with VAT 20% to prices excl. VAT) 

Product 

Nr.  

Brand Price in 

Euro (ex 

VAT) 

Volume 

in litres 

 

Product 

Nr.  

Brand Price in 

Euro (ex 

VAT) 

Volume 

in litres 

Product 

Nr.  

Brand Price in 

Euro (ex 

VAT) 

Volume 

in litres 

 

Product 

Nr.  

Brand Price in 

Euro (ex 

VAT) 

Volume 

in litres 

6 C  €     708  80 

 

42 P  €   2 599  250 

5 C  €     741  100 

 

37 M  €   2 640  270 

24 J  €     899  250 

 

17 G  €   2 650  270 

38 N  € 1 166  200 

 

66 W  €   2 652  285 

25 J  € 1 283  250 

 

12 E  €   2 680  450 

39 N  € 1 333  300 

 

21 H  €   2 700  260 

52 S  € 1 503  300 

 

63 V  €   2 701  300 

11 E  € 1 763  302 

 

32 L  €   2 720  270 

9 D  € 1 818  270 

 

2 A  €   2 765  285 

10 E  € 1 928  302 

 

18 G  €   2 770  260 

3 B  € 2 000  200 

 

15 G  €   2 805  270 

19 G  € 2 077  270 

 

48 R  €   2 850  220 

64 V  € 2 195  285 

 

67 W  €   2 857  277 

4 B  € 2 200  300 

 

33 L  €   2 870  258 

7 C  € 2 250  200 

 

40 O  €   2 886  285 

62 U  € 2 250  270 

 

30 K  €   2 908  300 

65 W  €  2 250  235 

 

16 G  €    2 920  260 

46 Q  €  2 290  300 

 

13 F  €    2 930  270 

43 P  €  2 299  250 

 

61 U  €    2 936  300 

71 Y  €  2 336  270 

 

27 K  €    2 963  300 

34 M  €  2 420  270 

 

22 I  €    2 973  290 

54 S  € 2 433  300 

 

44 P  €   3 099  300 
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Overall 25 brands and more than 70 HPHW models were identified, from German, 

Austrian and Benelux information sources. Only models with price-information are 

included in the list. The latest EHPA-statistics show 100 000 HWHP units sold in 2014. 

Sales started in 2007. Average annual growth rate is currently around 20%. 

Capacities run from 80-100 litres (typical tapping pattern M, COP 2.7, € 700,-) up to 450 

litres (typical tapping pattern XXL, COP 3.7, list price € 2680-3660). Average capacity is 

2700 litres (tapping pattern XL, COP 3-3.5, € 2550). Almost all types have an electric 

(resistance) back-up heater. Typical energy label rating is ‘A’.  

 Subsidies for HPHWs vary considerably across the EU, from no subsidy up to 50% of 

purchase price (e.g. Brussels region). 

The following figures summarise the price data and derive trend-lines. 

 

Figure 18. EU-2010: XXL/3XL/4XL unit sales (total 1.95 million units) 

 

133
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781 784
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EU-prices: Electric storage water heaters ≤ 500 L

XXL 3XL

Source: VHK 2016 updated prep study prices AT/BE/DE/FI/FR/ES/PT/IT // Interim Report, from Table 18

28 K  €  2 453  200 

 

23 I  €    3 132  290 

47 Q  €  2 480  300 

 

31 K  €    3 295  300 

1 A  €  2 485  285 

 

49 R  €    3 300  285 

8 C  € 2 490  250 

 

70 X  €   3 360  300 

20 H  € 2 490  200 

 

45 P  €   3 549  300 

35 M  €  2 515  270 

 

68 X  €    3 614  290 

36 M  €  2 560  270 

 

14 F  €    3 660  400 

41 O  €  2 584  285 

 

69 X  €    3 941  290 

 
Prices ex. VAT from sen.eu (wholesaler), sonnewindwaerme.de/marktuebersicht, energie-datenbank.eu 
street prices incl. VAT from heizprofishop.at, warmtepompboiler.net, amazon.de, idealo.de recalculated to 
ex. VAT at 20%. 
Prices are indicative. Authors assume no liability for price information supplied. All prices are excluding 
installation and transport. 
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Figure 19. EU-2010: XXL/3XL/4XL unit sales (total 1.95 million units) 

 

Table 19. Bivalent indirect cylinder (domestic hot water tank with single or twin coil), ranked by 
price. [misc. sources, German market Jan. 2016] 

Nr. Brand List 

price 

Energy 

label 

Volume Loss 

(W)  

Nr. Brand List 

price 

Energy 

label 

Volume Loss 

(W) 
      

 
      

1 Q 519   300 L   

 

68 R 1508   452 L   

2 Q 537   300 L   

 

69 W 1508   385 L   

3 L 622 B  209 L 59 W 

 

70 N 1520 C  186 L 73 W 

4 D 625 C  197 L 71 W 

 

71 V 1526   450 L   

5 Q 627   400 L   

 

72 X 1549   500 L   

6 Q 641   400 L   

 

73 E 1566   449 L   

7 D 720 C  196 L 71 W 

 

74 Q 1575   1000 L   

8 K 724   300 L   

 

75 M 1588   480 L   

9 L 739 B  305 L 70 W 

 

76 L 1597 C  740 L 128 W 

10 Q 741   500 L   

 

77 E 1608   390 L   

11 G 755   300 L   

 

78 L 1613 C  442 L 110 W 

12 D 770 B  303 L   

 

79 K 1634   300 L   

13 F 774   300 L   

 

80 Q 1641   500 L   

14 B 780   300 L   

 

81 T 1678   500 L   

15 D 825 C  299 L   

 

82 S 1717   484 L   

16 O 854   146 L 50 W 

 

83 N 1720 C  287 L 83 W 

17 L 866 C  411 L 82 W 

 

84 W 1752   365 L   

18 J 878   300 L   

 

85 O 1758   600 L 121 W 

19 R 895   184 L   

 

86 L 1765 C  921 L 140 W 

20 K 908   400 L   

 

87 K 1775   400 L   

21 F 924   400 L   

 

88 W 1790   500 L   

22 O 933   300 L 100 W 

 

89 E 1882   490 L   

23 B 950   300 L   

 

90 N 1890 C  366 L 87 W 

24 E 954   290 L   

 

91 B 1924   345 L   

25 L 975 C  454 L 95 W 

 

92 O 1963   400 L 96 W 

26 P 989   300 L   

 

93 C 2010 C  290 L 77 W 

27 D 995   384 L 76 W 

 

94 N 2050 C  451 L 101 W 

28 S 1010   289 L   

 

95 D 2075 C  756 L   

29 D 1025 C  382 L   

 

96 A 2117   300 L   

30 J 1027   400 L   

 

97 O 2127   500 L 96 W 

31 E 1028   290 L   

 

98 R 2147   728 L   

32 E 1028   290 L   

 

99 C 2155 B  490 L 80 W 

y = 6.9x + 627

R² = 0.283€ 0

€ 500

€ 1 000

€ 1 500

€ 2 000

€ 2 500

€ 3 000

€ 3 500

€ 4 000

€ 4 500

0 100 200 300 400 500

Volume (litres)

Prices EU-Jan. 2016: Heat Pump Water Heaters 
(dedicated air-source HPHW monobloc, list price ex VAT versus 

volume, 60 models from 25 brands)

average

270 L

€ 2550

[XXL]

VHK 2016 compilation misc. databases, catalogues, industry sources (EHI, EHPA); list price ex VAT= ca. street price incl. VAT // 

Interim Report, Table 19  [picture VHK 2016]
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33 I 1046   295 L   

 

100 P 2187   715 L   

34 O 1072   305 L 79 W 

 

101 T 2199   300 L   

35 F 1076   500 L   

 

102 M 2210   730 L   

36 T 1092   300 L   

 

103 D 2275 C  756 L 130 W 

37 D 1095 C  476 L 100 W 

 

104 C 2390 C  380 L 99 W 

38 O 1110   400 L 117 W 

 

105 W 2399   750 L   

39 V 1112   310 L   

 

106 D 2510   985 L   

40 J 1122   500 L   

 

107 M 2513   530 L   

41 U 1123   394 L 140 W 

 

108 R 2534   952 L   

42 X 1124   300 L   

 

109 V 2579   800 L   

43 R 1130   283 L   

 

110 H 2605   350 L   

44 D 1150 C  474 L   

 

111 C 2620 C  290 L 93 W 

45 B 1155   395 L   

 

112 O 2626   750 L   

46 Q 1181   300 L   

 

113 N 2650 C  733 L 135 W 

47 E 1208   380 L   

 

114 T 2650   300 L   

48 E 1208   380 L   

 

115 P 2721   895 L   

49 W 1248   285 L   

 

116 D 2800 D  985 L 150 W 

50 P 1256   400 L   

 

117 C 2845 C  370 L 100 W 

51 B 1277   500 L   

 

118 V 2931   1000 L   

52 O 1318   500 L 129 W 

 

119 G 2937   800 L   

53 O 1343   410 L 92 W 

 

120 N 2950 C  866 L 143 W 

54 U 1343   498 L 140 W 

 

121 W 2971   935 L   

55 V 1348   410 L   

 

122 O 3139   1000 L   

56 C 1355 C  290 L 80 W 

 

123 O 3231   575 L   

57 S 1355   398 L   

 

124 G 3244   990 L   

58 X 1364   400 L   

 

125 M 3387   850 L   

59 L 1387 C  378 L 88 W 

 

126 T 3495   500 L   

60 C 1395 C  371 L 100 W 

 

127 O 3561   770 L   

61 I 1407   470 L   

 

128 O 3893   835 L   

62 R 1424   365 L   

 

129 V 5347   1500 L   

63 P 1430   500 L   

 

130 M 6319   1200 L   

64 T 1443   400 L   

 

131 V 6675   2000 L   

65 C 1450 C  290 L 93 W 

 

132 M 8294   1600 L   

66 Q 1479   400 L   

 

133 M 10261   2000 L   

67 Q 1489   800 L   

 

AVERAGE   1845   516 L 99 W 

 
Note that German prices are on average 50% above the EU-average 
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Figure 20. DE-Prices: bivalent Indirect Cylinders <1000 L (for connection to solar, heat pump, solid 
fuel boiler, etc.) 

 

Figure 21. DE-Prices: bivalent Indirect Cylinders 1000-2000 L(for connection to solar, heat pump, 
solid fuel boiler, etc.).  

 

The average EU-prices, installation and maintenance costs per water heater type are calculated 

with country-specific price multipliers to estimate local price levels.  

y = 2.6x + 410

R² = 0.433

0

500

1000

1500

2000

2500

3000

3500

0 200 400 600 800 1000

Volume

Prices DE-Jan. 2016: bivalent Indirect Cylinders <1000 L 
(hot water tank with single or twin coil, list price ex VAT versus 

volume, 134 models from 24 brands, mainly DE/AT market)

average

463 L

€ 1609

[3XL]

VHK 2016 compilation misc. databases and catalogues

y = 5.8x - 2627

R² = 0.72
0

2000

4000

6000

8000

10000

12000

750 1000 1250 1500 1750 2000 2250

Volume (litres)

Prices DE-Jan. 2016: bivalent Indirect Cylinders 1000-

2000 L (hot water tank with single or twin coil, list price ex VAT 

versus volume, 8 models, mainly DE/AT market)

average

1413 L

€ 5568

[4XL]

VHK 2016 compilation misc. databases and catalogues



 

 

 

  
 
 

 
  
 

 

 

 

 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

Water Heaters and Storage Tanks 

Ecodesign and Energy Label  

Review Study 

 

Task 5 

Environment & Economics 

 

FINAL REPORT 

 

Review study of Commission Regulation (EU) No. 813/2013 [Ecodesign] and 

Commission Delegated Regulation No. (EU) No. 811/2013 (Energy Label)  

 

Prepared by 

VHK, for the European Commission 

 

 

July 2019 

 

The information and views set out in this study are those of the 

author(s) and do not necessarily reflect the official opinion of the 

European Commission. 

 



Prepared by 

 

Study team: 

Van Holsteijn en Kemna B.V. (VHK), The Netherlands,  

Authors: 

René Kemna, Martijn van Elburg, Roy van den Boorn, Sanne Aarts (VHK) 

Study team contact: Martijn van Elburg (m.van.elburg@vhk.nl) 

Contract manager: Jan Viegand, Viegand Maagøe 

Project website: www.ecoboiler-review.eu  

 

Specific contract:  

no. ENER/C3/SER/FV 2016-537/08/FWC 2015-619 LOT2/03/SI2.753935 

Title: 

Review Study existing ecodesign & energy labelling Water Heaters & Tanks 

Contract date: 

9.6.2017 

Consortium:  

Viegand Maagøe, VHK, Wuppertal Institute, Armines, Oakdene Hollins 

 

Cover: DHW storage tank with coil [picture VHK 2016-2017] 

 

_______________________ 

This study was ordered and paid for by the European Commission, Directorate-General for Energy. 

The information and views set out in this study are those of the author(s) and do not necessarily 

reflect the official opinion of the Commission. The Commission does not guarantee the accuracy of 

the data included in this study. Neither the Commission nor any person acting on the Commission’s 

behalf may be held responsible for the use which may be made of the information contained 

therein. 

This report has been prepared by the authors to the best of their ability and knowledge. The 

authors do not assume liability for any damage, material or immaterial, that may arise from the 

use of the report or the information contained therein. 

© European Union, July 2019. 

Reproduction is authorised provided the source is acknowledged. 

More information on the European Union is available on the internet (https://europa.eu). 

 



 III 

Table of Contents 
Executive Summary ................................................................................. V 

1 Introduction....................................................................................... 1 

1.1 Objectives ................................................................................................. 1 

1.2 Report structure ......................................................................................... 1 

1.3 Changes to Ecoreport 2013 .......................................................................... 2 

2 Product-specific inputs ...................................................................... 4 

2.1 Base cases ................................................................................................ 4 

2.2 Production-phase ....................................................................................... 5 

2.3 Distribution-phase ...................................................................................... 7 

2.4 Use-phase ................................................................................................. 7 

2.5 End-of-life phase .......................................................................................10 

3 Base Case Environmental Impact Assessment ................................. 15 

3.1 Impact assessment dedicated water heaters .................................................15 

3.2 Relevant environmental parameters dedicated water heaters ..........................17 

4 Base Case Life Cycle Costs ............................................................... 19 

4.1 Purchase costs ..........................................................................................19 

4.2 Installation & maintenance costs .................................................................19 

4.3 Repair costs ..............................................................................................19 

4.4 Energy costs .............................................................................................19 

4.5 EOL costs .................................................................................................19 

4.6 Costs overview ..........................................................................................19 

5 EU Totals .......................................................................................... 22 

5.1 EU total impacts of sales & stock .................................................................22 

5.2 Comparison with EU total impacts (normalisation) .........................................22 

Annex I – Bills-of-materials .................................................................. 23 

Annex II – Resource use and impacts dedicated WH ............................. 25 

 

  



 IV 

 

 

List of figures 

Figure 1. Relation transport volume (m3) by product weight (kg) ................................. 6 

Figure 2. Refrigerant charge (R410A reference, kg) by product capacity (kW) ............... 7 

Figure 3. Grade recovery curve (example) ...............................................................12 

Figure 4. Material input dedicated water heaters ......................................................15 

Figure 5. Material balance dedicated water heaters ...................................................16 

Figure 6. Specific GHG emissions (kg CO2 eq. per year, per 1000 kWh net heat demand) 

dedicated water heaters ........................................................................................16 

Figure 7. Comparing GWP of two base cases ............................................................17 

Figure 8. Shares of LCC per cost aspect and LCC per kWh-heat per year, dedicated water 

heaters ...............................................................................................................20 

 

List of tables 

Table 1. NOx emissions per GJ or kWh energy input (GCV).......................................... 3 

Table 2. Definition of main base case categories ........................................................ 4 

Table 3. Transport volume (m3) by product weight (kg) ............................................. 5 

Table 4. Overview of inputs for use phase calculations (energy) .................................. 9 

Table 5. EOL rates as used in Ecoreport impact calculations .......................................14 

Table 6. Life cycle costs and shares per cost aspect ..................................................20 

Table 7. Overview of costs per base case .................................................................21 

Table 8. EU totals and normalisation .......................................................................22 

Table 9. Bill-of-materials (BOMs) of dedicated water heaters .....................................24 

Table 10. Resource use and impacts of Dedicated water heaters < 70 kW over product 

life ......................................................................................................................25 

Table 11. EU Total impacts of Dedicated WH SALES (products sold in 2016, impacts over 

product life) .........................................................................................................26 

Table 12. EU Total impacts of Dedicated WH STOCK (products installed in 2016, impacts 

over product life) ..................................................................................................27 

Table 13. EU Total of Dedicated WH annual impacts compared with annual EU impacts 

(load electric WH *0.6) .........................................................................................28 

 

 



 V 

EXECUTIVE SUMMARY 

This is the final Task 5 report of the preparatory review study on the Ecodesign 

Commission Regulation (EU) No. 814/2013 and Energy Label Commission Delegated 

Regulation (EU) No. 812/2013 for (dedicated) water heaters and hot water storage 

tanks. 

This Task 5 reports combines the information of the preceding Task 1-4 reports and 

presents an overall view of the environmental and economic state-of-play of water 

heaters (and storage tanks) in the EU28. 

Chapter 1 describes the background and methodology of the study, and includes a 

section on changes to the Ecoreport tool used for the environmental analysis. 

Product specific inputs 

Chapter 2 describes the product specific inputs for the various products covered by the 

scope of the study. These inputs cover the complete life cycle of products, from 

manufacturing to use to end-of-life. 

Environmental impact assessment 

Chapter 3 is an environmental impact assessment of the products covered, based on the 

inputs of Chapter 2 and using the MEErP Ecoreport tool for streamlined LCA. The 

assessment shows that for most products 'energy consumption in the use phase' is the 

single most important parameter than can be addressed by ecodesign and labelling 

measures. For products using heat pump technology the (direct) emissions of 

refrigerants are also significant. 

Life cycle costs 

Chapter 4 presents the life cycle costs (for purchase, installation, maintenance/repair, 

energy and end-of-life) of the products covered. The assessment shows that for most 

water heaters the energy costs are dominant. For small electric and gas heaters and heat 

pumps purchase and repair are becoming a larger expense. For solar water heaters the 

life cycle costs are negative as they are characterised by avoided energy costs (over their 

life) 

EU totals 

Chapter 5 shows the previous analysis applied to the overall sales and installed base 

(stock) of water heaters in the EU28. According this analysis water heaters are 

responsible for some 10% of the EU28 electricity consumption. 

 



Ecodesign Review Water Heaters, Task 5, Final | July 2019 | VHK for EC 1 

1 INTRODUCTION  

This is the final Task 5 report of the review study on Commission Regulation (EU) No. 

814/2013 (Ecodesign) and Commission Delegated Regulation (EU) No. 812/2013 (Energy 

Label) for water heaters.  

The complete preparatory review study follows the general structure laid down in the 

Methodology for Ecodesign of Energy‐related Products (MEErP) of 2011 which consists of 

seven tasks: 

1. Task 1 – Scope 

2. Task 2 – Markets 

3. Task 3 – Users 

4. Task 4 – Technologies 

5. Task 5 – Base Case LCA & LCC 

6. Task 6 – Design Options 

7. Task 7 – Scenarios 

1.1 Objectives 

The objective of the assessment in this Task 5 is to identify product parameters1 for 

which ecodesign measures may be developed. A streamlined environmental impact 

assessment is performed to quantify the significance of such parameters.  

Besides the environmental analysis, an economic analysis, also providing life cycle costs 

of products, is added so that both the environmental and economic significance of the 

products may be assessed. 

The assessment provides a snapshot of the present situation and is not meant to be 

forward looking. As a result the modelling, and assumptions behind the modelling, differ 

from that in other task reports, and Task 7 in particular. 

1.2 Report structure 

This Task 5 report is structured according the following subtasks, as defined in MEErP 

2011: 

Chapter 2: Product specific inputs  

- Definition of base cases 

- Test standard used for performance and consumption data 

- Average user demand / load 

- End-of-life scenario 

Chapter 3: Base case environmental impact assessment  

                                           
1 Parameters such as energy consumption during use, emissions of refrigerants or other polluting substances, 

product weight, etc. 
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- Ecoreports per base case, presenting: 

- Resource consumption during production/distribution 

- Annual resource consumption and emissions 

Chapter 4: Base case life cycle costs 

- Sales & stock in reference year 

- Costs (purchase, maintenance, energy, discount rate), service life 

Chapter 5: EU totals 

- Impacts over product life of products placed on market in reference year 

- Annual impacts (existing stock, plus annual sales) in reference year 

 

The data is collected from the previous Task reports (Task 2 - Markets, Task 3 – Users 

and Task 4 – Technologies) and supplementary sources.  

Note that the MEErP methodology was conceived to investigate products new to EU 

regulation. For review studies there can be shortcuts for subjects sufficiently covered by 

preceding (preparatory) studies. 

1.3 Changes to Ecoreport 2013 

The environmental analysis in this Task 5 is based on the EcoReport tool specifically 

developed for use in Ecodesign preparatory studies as described in MEErP 2014 (and its 

predecessors). However, this Ecoreport 2014 has been modified to better suit the needs 

of this Task and to remove some inconsistences. These modifications include: 

1. Conversion of Unit indicator #66 to #74 (electricity, gas and fuel oil based on 

heat output) to GJ energy input ; 

2. Update of Unit indicators #67 to #74 as regards NOx emissions. The original 

values did not properly reflect the 'Low-NOx" technologies of today. Furthermore, 

some NOx emission profiles were missing (for gas engines and fuel cells). The 

original and new added Unit indicators are shown in Table 1 below; 

3. Better incorporation of Unit indicator #87 Mini-van diesel (for service/repair 

transports). These impacts were not correctly implemented in the 2014 Excel 

model;  

4. List of refrigerants has been expanded and updated, and calculation is based on 

overall losses of refrigerants over life. GWP values have been aligned with the F-

gas Regulation2; 

5. EOL mass fractions to reuse, recycling, recovery (Ecoreport inputs pos.nr. 263 tot 

267 updated in accordance with values based upon WEEE studies and Recylum 

data3; 

                                           
2 Source: REGULATION (EU) No 517/2014 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 16 April 

2014 on fluorinated greenhouse gases and repealing Regulation (EC) No 842/2006.  
Based on Annex I, II and IV (calculation of mixtures) 
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6. Unit indicator #93 (plastics re-use impacts), reflecting impacts from the recycling 

processes itself (not to be confused with credits) has been implemented. 

Table 1. NOx emissions per GJ or kWh energy input (GCV) 

Input 
energy 

Original Ecoreport 
2014 value 

Additional categories: 

 "pre-mix." "internal combustion" "fuel cell" 

 (MEErP 2014 shows 
multiple indicators for 
efficiency levels) 

pre-mix burners, non-
internal combustion 
engines (Stirling, 
sorption), and similar 
technologies 

internal combustion engines 
(as in Otto- and Diesel 
cycles, for gas and oil) 

gas-fired fuel 
cell (based on 
natural gas) 

gas 80 mg/kWh = 15.52 
g/GJ 

40 mg/kWh 

= 7.7 g/GJ 4 

240 mg/kWh 

= 46.7 g/GJ 

0.3 g/GJ 5 

= 1 mg/kWh 

oil ~500 mg/kWh = 97 
g/GJ 

120 mg/kWh 

= 23.3 g/GJ6 

420 mg/kWh 

= 81.7 g/GJ 

(n.a.) 

 

Water heaters were not part of the pilot phase of the development of Product 

Environmental Footprints (PEFs) nor have Product Environmental Footprint Category 

Rules (PEFCRs) been established for water heaters7. 

  

                                                                                                                                    
3 http://weee-lci.recylum.com/ICV/productFlowList.xhtml?stock=default. The database presents LCI data for 

materials undergoing 'formal' treatment. LCI's for 'heat pumps' are available. 

4 Source: Jean Schweitzer, Per G. Kristense, Evaluation of the NOx emissions of the Danish population of gas 
boilers below 120 kW, Project Report, Danish Gas Technology Centre, October 2014. The DGC report 
concludes for 'new' boilers an average emission of 0.42/0.77/1.16 kg/year for buildings with an energy input 
(gas consumption) of 10000/20000/30000 kWh/year (table page 52 and table 3-4) . This translates to 
average 40 mg/kWh gas input, and is in line with ecodesign requirements as introduced by 813/2013. The 
assumption is that the NOx emissions as calculated from tests (weighted average of emissions at full and 
several part load capacities) is representative for actual emissions. 

5 Source: Catalog of CHP Technologies, Section 6. Technology characterization - Fuel cells, US EPA, March 
2015. The value is the simple average of all technologies covered by Table 6-5. For PEMFC and SOFC the NOx 
value shown may be considered uncharacteristically high, but the error (given unknown fuel cell technologies 
to be applied) is considered acceptable.  

6 The assumption is that oil boilers also meet the ecodesign requirements in place since 2013 (implemented 
2015) and that the NOx emissions as calculated from tests (weighted average of emissions at full and several 
part load capacities) is representative for actual emissions. 

7 http://ec.europa.eu/environment/eussd/smgp/ef_pilots.htm 
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2 PRODUCT-SPECIFIC INPUTS  

2.1 Base cases 

The scope of this report are dedicated water heaters, both for single-point and multi-

point use. Combination heaters have been assessed in a different report, produced in 

parallel to this one. The water heater base cases have been defined primarily by energy 

carrier and product type, as this allowed a suitable alignment with existing sales data 

(Task 2).  

Further subcategorization applies to size (storage volume, flow rate) or sub-type (air-

source, ground-source, hybrid, cogeneration). Storage volume is identified on the basis 

of the technical segmentation of sales where possible (Task 2). Solar thermal panels 

except thermosiphon, are not included in this report as they are usually combined with a 

combination heater: even if the solar contribution to space heating itself is minimal or 

non-existent, the solar contribution to DHW production by combination boilers is relevant 

– see the parallel study on space/combination heaters for this. 

No products have been defined in the larger categories (e.g. beyond 70 kW as sales data 

did not indicate significant sales). This does not mean that such large heaters are not 

used for DHW heating: It means there is no data yet that allows calculating the 

environmental impacts and costs of these products at sufficient credibility as required for 

this Task. 

The base case as defined are listed in Table 2. 

Table 2. Definition of main base case categories 

Energy 

carrier 

Type Subtype Designation Application 

range 

Size 

factor 

Size 

factor 

          (value) (unit) 

elec EIWH <12kW elec/EIWH/<12kW dedicated 8 kW 

elec EIWH >12kW elec/EIWH/>12kW dedicated 18 kW 

elec el.shower elec/el.shower/ dedicated 8 kW 

elec ESWH <30L elec/ESWH/<30L dedicated 10 L 

elec ESWH >30L elec/ESWH/>30L dedicated 150 L 

gas GIWH <13l/m gas/GIWH/<13l/m dedicated 9.4 l/m 

gas GIWH >13l/m gas/GIWH/>13l/m dedicated 27 l/m 

gas GSWH c gas/GSWH/c dedicated 150 L 

gas GSWH nc gas/GSWH/nc dedicated 150 L 

elec VAHP   elec/VAHP/ dedicated 80 L 

solar thermosyph. dedic. solar/thermosyph./dedic. dedicated 3 m2 

 

The following sections describe the inputs for a (streamlined) life cycle assessment of 

these base cases, using the Ecoreport calculations as developed in MEEuP 2005, updated 

as MEErP in 2011 and 2013. 
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2.2 Production-phase 

The impacts of the production phase are linked to material inputs (impacts from 

extraction plus pre-processing, aka the environmental 'rucksack') and manufacturing 

processes for these materials (for transforming the 'raw' materials into finished 

products). The material inputs are usually described in the 'bill-of-materials' (BOM) of 

products, an inventory of materials and their quantities used in the (final) product. 

Most material inputs for dedicated water heaters could be copied directly from available 

BOM data. The BOMs of these reference products and their sources are presented in 

Annex I. 

Final manufacturing (shipment) 

The BOMs do not include additional material inputs (waste from manufacturing, energy 

use from production machinery) as these are usually not available from public data. The 

Ecoreport calculation however includes default factors (impacts) for the main 

manufacturing processes. 

The Ecoreport assigns default impact indicators to final manufacturing and ex-factory 

travel for products, and for heating/domestic appliance manufacturing these are 

calculated per m³. The impacts assume 10% imports (which is close enough to the actual 

value) and 12.000 km sea-freight instead of air-freight.  

Task 2 (Annex A) shows that some 22% of the overall consumption of EIWH (expressed 

as value) can be assigned to extra EU imports8. For ESWH this is 25% and for 

GIWH/GSW this is 0.5%. The extra EU imports are mainly from China. The change in 

impacts associated with this distribution aspect are however considered to lie within the 

error margin of the complete assessment. 

The general distribution model assumes a 1000 km distance for trucking/rail (ratio 

70:30). Final delivery to whole-seller or central retail warehouse: 500 km in medium-

sized truck. 

Packaging is included as 1 kg LDPE + 0.5 kg EPS + 1 kg paper manual per m³ (straps 

counted as EPS) (these are the default values if the actual if packaging is unknown). 

As these indicators are based on volume transported, a ratio has been defined to convert 

product weights into transport volume. On the basis of estimated and calculated product 

volume's and weights the following relation has been established.  

Table 3. Transport volume (m3) by product weight (kg) 

kg volume (m3) 

25 0.17 

50 0.24 

100 0.46 

500 4.54 

1000 5.00 

 

                                           
8 Calculated as 360 million euro extra EU imports, over a total consumption value of 4501 million euro, in 2016. 
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The ratio has been assumed as a normal distribution because of diminishing volume with 

increasing power output, with a mean of 300 kg, a standard deviation of 150 kg and a 

maximum volume of 5 m3. 

Transport volume (m3) = NORM.DIST(weight, mean, sd)*5 

 

Figure 1. Relation transport volume (m3) by product weight (kg) 

 

The Ecoreport also adds indirect impacts related to space heating and lighting of the 

manufacturing offices, ware houses, personnel travel, etc. These are independent of the 

size or weight of the product and not influenced by product-design but added to complete 

the picture. 

 

Refrigerant charge 

According the 2014 UNEP assessment report9 the refrigerant charge is 0.3 kg/kW for 

R410A and R407C. For R134a it is 33% higher (0.4 kg/kW) and for hydrocarbons and 

CO2 (R 744) it is 50% lower at 0.15 kg/kW, due to differences in thermal properties, 

density, compressor/condenser/evaporator type and overall efficiency, etc. For R32 the 

charge is some 10-20% lower. 

The charge however also varies with capacity, as shown in the below graph (X-axis is 

capacity in kW at rating conditions, extracted from manufacturers brochures) and is 

relatively higher for smaller capacities (at 5 kW, 0.4 kg/kW) and lower at higher 

capacities (at 250 kW, 0.16 kg/kW). 

The refrigerant charge (nominal) of heat pumps is based on the relation of the refrigerant 

charge against the thermal capacity of several tens of heat pumps10: 

                                           
9 UNEP, Report of the refrigeration, air conditioning and heat pumps technical options committee, 2014 

assessment 

10 This relation deviates somewhat from the basic assumption in the German NIR report which assumes 0.3 kg 
refrigerant per kW heating capacity (for R410A). 
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Figure 2. Refrigerant charge (R410A reference, kg) by product capacity (kW) 

 

The relation is as follows: 

nominal charge (kg) = 0.67*kW^0.72 

Multipliers can correct for use of other types of refrigerants. Changes in refrigerant type 

(from R410A to R32 etc.) have not been modelled as Task 5 provides a snapshot of the 

present situation, based on average or typical products. The effects of changes in 

refrigerant types used on GHG emissions in future years is modelled in Task 7. 

2.3 Distribution-phase 

Similar to final manufacturing the Ecoreport assigns default impacts to products sold 

from warehouse directly to customers. This includes 200 km delivery by medium-sized 

truck (euro 5) and 20 km by delivery van. These are calculated per m3 (see above). 

Impacts from warehouse / distribution centre are added to complete the picture. These 

impacts are independent of the size or weight of the product and not influenced by 

product-design. 

2.4 Use-phase 

The impacts of the use phase are related to materials and transport for 

maintenance/repairs and consumption of energy (fuels, electricity) for production of 

heat.  

Maintenance and repair 

Consumption of materials used for maintenance and repair are estimated equal to 2% of 

the production material input (a doubling of the default value of 1%). Furthermore it is 

assumed that maintenance/repair require travel by delivery van of 50 km. The frequency 

for such visits varies per base case and is lower for electric products (e.g. two visits over 

the product life) and higher (e.g. one visit every two years) for fuel-fired products. 
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The visit frequency is shown in the overview table (frequency per year). 

Consumables 

Besides energy inputs, most water heaters do not require other consumables (DHW 

consumption is not considered a consumable). Storage water heaters with ceramic 

coated steel tanks usual have sacrificial anodes (Mg, Al or Zn; 0.1-0.4 kg) that need to 

be replaced every 3-5 years. This anode however was not included in the assessment 

due to lack of data. The refilling of the water heater heat pumps with refrigerants is 

covered under end-of-life (EOL). 

Wasted water 

Water heaters may differ in the amount of water spilled (water wasted due to waiting 

times to reach the required or desired minimum temperature). Certain product standards 

allow identification of this water spillage (e.g. EN 13203-2:2015, Clause 6, Determination 

of the wasted water). Lack of data prohibited quantification of this volume. 

Energy consumption 

The energy consumption of water heaters is calculated on the basis of a (net) heat 

demand and an annual, indicative, efficiency. 

Annual heat demand 

For fuel water heaters a heat demand is selected that aligns with the average product 

sold as regards flow rate or size of storage.  

This unit heat demand is further modified so that the combined load aligns with the EU 

demand for DHW and overall final energy consumption established by Eurostat (as 

presented in Task 3), i.e. a demand of close to 391 TWh electricity. This obviously 

includes DHW by combination heaters. Electric heaters typically required a factor 0.6 for 

the heat demand to be expected on the basis of heater characteristics (such as storage 

volume and associated load profiles). The task 3 report for space/combination heaters 

mentioned the oversizing of boilers as regards DHW performance. This also applies to 

electric DHW heaters apparently. 

Energy efficiency 

The energy efficiencies of the products (except CHP and solar) take into account 'test 

data' as presented on ErP labels or ecodesign information as presented in Task 2, which 

are also the basis for efficiency values in Task 7. Efficiencies are based on a PEF 2.1. 

For solar thermosiphon the values are not efficiencies but utilisation factors, loosely 

based on preliminary information from Solar Heat Europe and Solar Heat Initiative and 

Task 2, 3 and 6. The effects modelled for solar in this Task 5 represent their impacts per 

installation excluding back-up heaters (these are covered in the other sections).  

Main inputs 

The main inputs for the energy assessment are combined in Table 4 on the next pages. 

The BOMs are presented in Annex I. 
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Table 4. Overview of inputs for use phase calculations (energy) 

Energy 
carrier 

Type Subtyp
e 

Designation Application Range Size 
factor 

Size 
facto

r 

Heat 
demand 

Efficiency PER % 
electric 

cons. 

Electric
ity 

cons. 

Fuel 
cons. 

Pnom
= 

Type NOx 

     (value) (unit) (kWh/a) (%, real 
life) 

(kWh_prim/
a) 

(kWh_ele
c/a) 

(kWh_fu
el/a) 

(kg)   

elec EIWH <12kW elec/EIWH/<12kW dedicated 8 kW 276.6 44.0% 629 100.0% 299 0   

elec EIWH >12kW elec/EIWH/>12kW dedicated 18 kW 522 46.0% 1135 100.0% 540 0   

elec el.shower    elec/el.shower/  dedicated 8 kW 276.6 44.0% 629 100.0% 299   

elec ESWH <30L elec/ESWH/<30L dedicated 10 L 276.6 40.9% 676 100.0% 322 0   

elec ESWH >30L elec/ESWH/>30L dedicated 150 L 1275 41.6% 3065 100.0% 1459 0   

gas GIWH <13l/m gas/GIWH/<13l/m dedicated 9.4 l/m 872 55.0% 1585 0.3% 2 1581  70_Gas/pre-mix (/GJ fuel in) 

gas GIWH >13l/m gas/GIWH/>13l/m dedicated 27 l/m 4188 75.0% 5584 0.8% 20 5542  70_Gas/pre-mix (/GJ fuel in) 

gas GSWH c gas/GSWH/c dedicated 150 L 3807 87.0% 4376 1.0% 21 4332  70_Gas/pre-mix (/GJ fuel in) 

gas GSWH nc gas/GSWH/nc dedicated 150 L 3807 65.0% 5857 0.8% 21 5813  70_Gas/pre-mix (/GJ fuel in) 

elec VAHP   elec/VAHP/  dedicated 80 L 1883.4 142.0% 1326 100.0% 632 0 5  

solar thermosyph.    solar/thermosyph./  dedicated 3 m2 1275 -80.0%  0.0% -1168   

 

Explanation: 

1st designation means: 2nd designation means: 3rd designation means: 

gas/ gas as energy carrier EIWH/ electric instantaneous water heater <12kW,>12 kW nominal capacity of EIWH 

oil/ oil as energy carrier ESWH/ electric storage water heater <13l/m,>13l/m nominal capacity of GIWH 

elec/ electricity as energy carrier GIWH/ gas (fuel)  instantaneous water heater c, nc condensing, non-condensing (GSWH) 

gas-elec/ both gas & electricity as energy carrier GSWH/ gas (fuel)  storage water heater   

solar/ solar heat VAHP/ (dedicated) ventilation air heat pump   

"Efficiency' is expressed in useful heat (net heat demand, excluding unavoidable losses from distribution etc.) divided by the energy requirement in primary energy. In Task 6 and/or Task 7 this approach may be 
revisited. 

 

'Type NOx' refers to the type of combustion control and modifies the NOx emissions associated with the fuel consumed (gas/oil). See also section Error! Reference source not found.'Changes to Ecoreport'. 

Note 

All the values shown in this overview table are indicative and apply to Task 5 assessments only. 

 Full alignment with efficiency values for the same product categories as presented in other Task reports of this study is not possible because of different objectives and modelling assumptions. 
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2.5 End-of-life phase 

The final destination of materials in water heaters are either recycling (reprocessing of 

waste material for same or similar use), recovery (of materials, energy, composting, 

backfilling, etc. excluding recycling) or disposal, which includes incineration without heat 

recovery and/or landfilling. Re-use is actually not a final destination but a product life 

extension of that part/component, postponing any of the above final destinations. It has 

been included for information purposes. 

WEEE recovery targets 

How much of a water heater is recovered or disposed depends on the yields of three 

main steps: (1) collection –> (2) pre-processing (separation, sorting at waste treatment 

facilities) –> (3) final processing (for recycling: smelting of metals, producing recycled 

plastics, etc., for recovery: material or thermal recovery, for disposal: incineration or 

landfill). Only what is collected can be processed for recovery. The WEEE Directive 

requires Member States to facilitate recovery of WEEE and to achieve minimum recovery 

rates for product categories. 

For (water heater) heat pumps, the WEEE Directive 2012/19/EU is very clear regarding 

their inclusion in its scope (see 2012/19/EU, Annex IV.1, "Temperature exchange 

equipment") and the WEEE requires Member States to achieve by August 2018 a 

recovery rate for heat pumps of 85%, and a re-use/recycle rate of 80%. It is not yet 

known whether these targets are met by Member States. 

Regarding other water (and space/combination) heaters the WEEE Directive is less 

conclusive: They are not mentioned as examples of "Large household appliances" which 

were covered in the transitional period (were the market adapts from the former 

2002/96/EC WEEE scope to the new 2012/19/EU WEEE scope), neither are they directly 

mentioned in the scope of the new WEEE Directive, but the category "large equipment" of 

the new WEEE does contain examples which suggest that water heaters such as large 

water heaters or fuel combination boilers could be covered11. In the end it depends on 

the Member State implementing the Directive how the scope is defined. 

The recovery of products in accordance with WEEE is known as 'formal recovery' in 

contrast to 'informal recovery' through unofficial dealers/traders/processers etc. the 

results of which are not documented. The CWIT study12 estimated that some 65% of 

WEEE does not follow 'formal recovery'. The specific situation for water heaters is not 

known (once the new WEEE is evaluated, data regarding recovery of 'Large equipment' 

may become available, but whether this allows identification of the space heater waste 

stream needs to be seen). 

However, as water heaters typically contain a high share of metals, they represent 

significant recovery value and it can be expected that informal recovery routes also seek 

to recover most of the metal content (weight based). The recovery of other materials 

                                           
11 Examples of such large equipment include: "Musical equipment (excluding pipe organs installed in churches), 

Appliances for knitting and weaving, Large computer-mainframes, Large printing machines, Copying 
equipment, Large coin slot machines, Large medical devices, Large monitoring and control instruments, Large 
appliances which automatically deliver products and money". Boilers may be of similar size and weight as 
products mentioned as example. 

12 Jaco Huisman et al, Countering WEEE Illegal Trade (CWIT) Summary Report, Market Assessment, Legal 
Analysis, Crime Analysis and Recommendations Roadmap Technical Report · August 2015 
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used in water heaters (plastics, refrigerants, electronics, etc.) in this route remains 

unknown, but it can be expected that recovery rates (if any) will be lower than in the 

formal recovery route. 

Installers and scrap dealers may also check the equipment for reusability (complete 

product or main parts) before discarding it13. If the product is reused this is technically 

product life extension as a final destination has not been reached yet.  

Material EOL rates 

At the end of life the materials are either re-used or recovered (which includes recycling, 

and other recovery, including backfilling as covered by the 'umbrella' term recovery) or 

disposed (which includes incineration without heat recovery, and landfilling). These terms 

are aligned with the Waste Directive 2008/98/EC. 

The Ecoreport allows calculation of the final treatment and destination of materials using  

rates for re-use, recovery (recycling, material or energy recovery) and disposal 

(incineration without heat recovery and landfilling). 

The Task 3 report provides inputs to the assumed end-of-life scenario for water heaters. 

It concludes that the most realistic scenario is that the installer is responsible for the 

removal of the discarded product that has reached the end-of-life and brings it to a metal 

scrap yard or 'used-metals' dealer to recuperate some of the scrap metal value. 

Only for very small products such as ESWH<30L (indicatively 10 L storage) and smaller 

EIWH it is possible that the consumer itself is responsible for decommissioning, and the 

product is taken up in ‘household’ or ‘mixed’ waste streams. 

Depending on the economic costs of removal (depending on hourly labour costs and time 

required for separation and sorting of parts/components/materials) and the local 

regulations for waste treatment, the treatment facility or scrap yard will either manually 

remove parts which have higher scrap value (copper, stainless steel, PCBs of high value) 

or use generic separation and sorting technologies, such as shredding or hammering, to 

separate/sort materials using automated processes. 

For metals, assuming mechanical separation and sorting, a yield can be assumed for the 

separation/sorting into ferrous streams (iron, steel, certain stainless steels) and non-

ferrous streams (containing copper, aluminium, brass) as separation and sorting are not 

always 100% effective, especially when complex and/or difficult to separate material 

combinations are used (for instance as in electric motors that combine soft copper wiring, 

aluminium rotors, magnetic materials, iron, steel in a complex form). The level of 

separation and sorting can be expressed in "grade recovery curves" where recovery rates 

(losses) are coupled to grades (quality) of materials: By convention lower grades are 

coupled to higher recovery (more material sorted but at lower quality) or vice versa. 

                                           
13 An example of this practice (in Dutch): https://www.pkoerntjes.nl/index.php/cv-ketels 
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Source: Metal Recycling - Opportunities, Limits, Infrastructure, of the Global Metal Flows Working Group of the 
International Resource Panel of UNEP  

Figure 3. Grade recovery curve (example) 

If metals are not correctly separated they may end up in the 'wrong' waste stream: 

Aluminium in a copper stream will be lost, unless subsequent non-ferro waste separation 

takes place to separate the copper from the aluminium. Copper in iron/steel waste 

streams is also lost. This is because of metallurgical physics where certain material flows 

report to useable or unusable flows (unusable also means 'possible but uneconomical'). 

For ferrous metals a high recycling rate is assumed as sorting is relatively easy 

(magnetic): 96%. Some loss is assumed to occur due to incomplete separation and 

sorting. 

For non-ferrous metals the recycling rate is somewhat lower as the material 

combinations (copper wire in electric motors etc.) are more complex and more different 

materials are used. The value is however higher than for ferrous metals, making it more 

attractive to pursue a higher recovery rate. A EOL rate of 90% for recycling is used. The 

remainder is disposed or (present in parts) re-used  

Electronics: Components containing precious or valuable metals (like PCBs containing 

silver, gold) should be removed prior to generic treatment according to the WEEE 

directive (if > 10 cm2), as the chance the PCB is shredded together with other metals is 

high, and valuable metals (gold, silver, etc.) may be lost (residual waste may be a 

stream containing dust from metals, plastics, ceramics). Separation techniques to 

separate (fragments of shredded) circuit boards exist but are tuned for use with 

household items. Heavy metallic objects are usually not shredded together with small 

household (electronic) items. 

As recovery is calculated on the basis of weight, it is set at 20% to represent heat 

recovery from incineration of the circuit board substrate in metal furnaces / smelters 

(replaces other oxidising agents), but the actual purpose of recycling is to recover the 

milligrams of precious metals (gold, silver) and, the removal of hazardous substances 

from generic waste streams. These activities are however difficult to reflect in a weight-

based approach applied here.  
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Recycling of Critical Raw Materials is still very much in its infancy and so far only a few 

locations in Europe can handle specific waste streams (e.g. recovery of CRM from powder 

from fluorescent lighting). 

Plastics are often separated as a 'light' fraction (e.g. sorting using air) from separation 

(shredding/hammering) processes applied to products containing combinations of metals 

and plastics etc.. Depending on the overall quality (also determined by inputs of other 

products treated in the same plant around the same time) this plastic fraction can be: 

a) recycled (requires further separation into main plastic fractions: For bulk plastics 

like PE, PP and PET this may be economical using technologies developed for 

packaging waste, but for more technical plastics separation/sorting is often less 

attractive/more expensive, as available technologies and demand are limited); 

b) incinerated (possibly with heat recovery); 

c) or disposed (incinerated without heat recovery, or landfilled). 

The EOL rates assumed are: Re-use (pump re-use, etc.) is set at 0% (as this is product 

life extension, not a final destination). The discarded plastics should ideally be recovered, 

but plastics can also be burned without heat recovery or landfilled. The actual recovery 

rates for the plastics used are not known, but for packaging plastics the Plastics Europe 

2018 report14 states: 40% of packaging plastic is recycled, 39% is recovered 

(incinerated) and 20% is landfilled. The recycling and recovery rates of plastics used in 

space and water heaters are expected to be lower as the final treatment is much more 

informal and focused on value recovery of metals, not plastics. As a starting point the 

average between zero and maximum recycling/recovery is taken: recycling 20% (bulk 

plastics only, as tec.plastics can contain flame retardants and the recycling infrastructure 

/ sorting processes are less developed for tec.plastics), recovery 20% (40% for 

tec.plastics), leading to landfill/incineration of (100% minus 0%/1% minus 20%/0% 

minus 20%/40% =) 60% for bulk and 59% for tec.plastics (split evenly over landfill and 

incineration without heat recovery). 

Coatings like zinc-plating can be recovered in steel recycling, but plastic coatings 

(powder coating) are generally burnt in the metallurgic furnaces which counts as thermal 

recovery (replaces addition of other oxidants).  

For refrigerants the overall life cycle emissions are set at 108% (small split), 82% 

(large split) and 63% (hermetically sealed) if treated in formal treatment facilities (see 

also Task 3). The recovery rate is 37.5%. The total charge required over life is charge 

recovered and lost combined. 

For the other material categories present in MEErP Ecoreport (Mercury (Hg), 

miscellaneous and consumables) the EOL rates are set at 100% disposal as these are not 

present in significant amounts in the life cycle. 

The overall EOL rates (with refrigerant EOL rates as explained below) assumed are given 

in Table 5. 

  

                                           
14 https://www.plasticseurope.org/application/files/6315/4510/9658/Plastics_the_facts_2018_AF_web.pdf 
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Table 5. EOL rates as used in Ecoreport impact calculations 
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0% 0% 0% 0% 0% 0% 0% PM 0% 0% 0% 

(materials) recycling 20% 0% 96% 90% 0% 1% 0%  0% 0% 20% 

(heat) recovery 20% 40% 0% 0% 32% 10% 0%  0% 0% 20% 

non-recov. incineration 30% 30% 0% 0% 34% 45% 50%  50% 50% 30% 

landfill/missing/fugitive 30% 30% 4% 10% 34% 45% 50%  50% 50% 30% 

TOTAL 

  

100% 100% 100% 100% 100% 100% 100%  100% 100% 100% 

 

Refrigerant loss rates 

Task 3 describes the refrigerant losses over the life of R-gas containing equipment and 

concluded a life cycle emission loss of 108% of the nominal charge for small (<10kW) 

split systems, 82% for larger split systems and 63% for hermetically sealed products, if 

treated in formal treatment facilities. This is based upon (See Task 3): 

� Emissions of refrigerants during production and storage in containers is ignored (as 

no data was available); 

� Emissions during charging of products is estimated at 0.5% of nominal charge 

(Source: UNFCCC 2019 NIR Germany); 

� Emissions during product life have been assessed on basis of the German VDKF-LEC 

study, that concluded that overall leakage ranges from approximately 1.3% for larger 

equipment to 3% for smaller HVAC equipment. The study did not discern hermetically 

sealed products, but here it is assumed that the emissions for these are practically 

zero (no refill applied); 

� Emissions during formal treatment are estimated to be 62.5%. This is the value from 

the German VDKF-LEC study, but is supported by a Belgian study. 
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3 BASE CASE ENVIRONMENTAL IMPACT 

ASSESSMENT  

3.1 Impact assessment dedicated water heaters 

The impacts have been calculated per dedicated water heater base case and presented 

below . This section presents only the main outcomes, related to material input (resource 

efficiency) and greenhouse gas emissions (climate change). Impacts on other 

environmental categories are copied into Annex II. 

The thermosiphon solar water heater has no additional inputs for piping, circulator, 

controls, etc.  

 

Figure 4. Material input dedicated water heaters 

 

The material balance shows the total material input per base case of dedicated water 

heaters, and their final destinations (discarding or recovery). Recovery includes recycling, 

but also energy recovery). 
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Figure 5. Material balance dedicated water heaters 

  

The following Figure 6 shows the GHG emissions when accounted for differences in 

product life and heat load (expressed as impacts per year, per 1000 kWh net heat 

demand). 

 

Figure 6. Specific GHG emissions (kg CO2 eq. per year, per 1000 kWh net heat demand) dedicated 
water heaters 
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Lowest specific emissions of conventional water heaters are realised by the condensing 

gas storage water heater GSWH, by dedicated heat pump water heaters (VAHP 

ventilation air heat pump) if properly recovered and solar systems. 

3.2 Relevant environmental parameters dedicated water heaters 

Impacts are not evenly distributed over the life cycle phases and impact categories (see 

Annex II). The GER (Gross Energy Requirement) of fuel water heaters is dominated by 

the use phase. For the categories 'Water' and 'Waste' the production phase is dominant. 

For emissions to air the GHG emissions are also dominated by the use phase (energy 

consumption). Acidification, VOC, PAH and PM are dominated by the 'Distribution phase' 

which is dominated by the impacts from the service and maintenance van.  

Annex II presents details of the environmental impacts of all dedicated water heaters 

(combination heaters in Annex III). As an example this section provides an insight in the 

impacts per life cycle phase of two selected base cases: the ESWH >30L and the 

Ventilation air-source heat pump. 

ESWH >30 L 

 

Ventilation air-source heat pump 

 
Figure 7. Comparing GWP of two base cases 
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The assessment shows the main relevant environmental parameters (parameters as 

defined in Annex IV of Directive 2009/125/EC) are: 

� energy consumption during use. This represents on average 98% to 99% of GHG 

emissions for boiler space heaters; 

� refrigerant emissions of heat pumps (present in "EOL debet"). For these products 

GHG emissions of refrigerants may represent over one/third of overall GWP 

emissions. For the largest heat pumps this share reduces to less than 10% of overall 

GHG emissions (lower annual leak and EOL leak assumed). Note: the carbon 

intensity of electricity in the Ecoreport is fixed at 384 g/kWh electricity; 

� emissions from the production phase are relevant for certain impact categories 

(water, waste, POPs and HMs) but are difficult to address directly by the ecodesign 

regulation (as such measures may be related to production processes used outside 

the EU and cannot/are difficult to prove by product characteristics themselves). 

However, these impacts can be reduced by improving material efficiency, notably by 

improving collection and recovery rates. 
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4 BASE CASE LIFE CYCLE COSTS  

This section presents the life cycle costs (purchase, installation, maintenance/repair, 

energy and end-of-life) of the water heaters within scope.  

4.1 Purchase costs 

The purchase costs are based on the costs presented in Task 2. The resulting purchase 

costs per base case are shown in the overview shown in section 4.6. 

4.2 Installation & maintenance costs 

Task 2 presents installations and maintenance costs for dedicated water heaters. The 

costs are shown in the overview table in Section 4.6. 

4.3 Repair costs 

Repair costs of combination boilers over life have been assessed at 50% of the 

maintenance costs over life, in accordance with Task 2 findings. 

4.4 Energy costs 

The energy costs are based on the energy tariffs for electricity, gas and oil as established 

in Task 2, and are differentiated over the final energy demand ranges (depending on the 

consumption segments presented in task 2). 

The energy costs follow from the multiplication of energy consumption (per carrier type) 

and tariffs, and are presented in the overview table in Section 4.6. 

4.5 EOL costs 

End-of-life (EOL) costs are for the moment based on a general recovery value of 50 EUR 

for a condensing gas combination heater (weight close to 35 kg). EOL costs (value) for 

other heaters are based on the same relative recovery value. The overview is given in 

Section 4.6. 

4.6 Costs overview 

The share of energy costs in total life cycle costs ranges from 14% (CHP/FC) to 92% 

(large gas boiler). Note that these costs have not yet been allocated to functions (DHW 

and space heating). 
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Table 6. Life cycle costs and shares per cost aspect 

 Life cycle 

costs 
(rel) 

   LCC per 

kWh_heat 

Category Purch./Inst
. 

Rep/Main
t. 

Use 
energy 

Disposal (EUR/kWh_heat
/a) 

elec/EIWH/<12kW/dedicated 25% 21% 57% -3% 0.39  

elec/EIWH/>12kW/dedicated 16% 15% 73% -4% 0.29  

elec/el.shower/ /dedicated 21% 22% 60% -3% 0.37  

elec/ESWH/<30L/dedicated 10% 42% 51% -3% 0.46  

elec/ESWH/>30L/dedicated 10% 16% 90% -16% 0.31  

gas/GIWH/<13l/m/dedicated 17% 39% 46% -2% 0.25  

gas/GIWH/>13l/m/dedicated 9% 18% 75% -2% 0.13  

gas/GSWH/c/dedicated 14% 25% 74% -14% 0.12  

gas/GSWH/nc/dedicated 13% 20% 78% -11% 0.15  

elec/VAHP/ /dedicated 42% 31% 34% -7% 0.24  

solar/thermosyph./ /dedicated -141% -25% 265% 1% (0.07) 

 

Figure 8 below visualizes these shares. A line representing the costs (over life) per kWh 

heat delivered per year has been added to allow a comparison on normalised output. 

 

Figure 8. Shares of LCC per cost aspect and LCC per kWh-heat per year, dedicated water heaters 

 

Table 7 below shows an overview of all the above costs. 
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Table 7. Overview of costs per base case 

Stock 
2016 

Sales 
2016 

Purchase 
price 

Markup 

installati

on (HP, 
flue, 

etc.) 
Installa

tion 
Pur.+In

st. 
Product 

life 

Maintena

nce 

markup 

Mainte

nance 

costs 

Repair 

annual 

Repairs 

life 

Load 

profile 

Elec Gas Oil EOL costs Total LCC 

Category ('000) ('000" (€/#) (-) (€/#) (€/#) (yrs) (€/a) (€/life) (€/a) (€/life)  (€/life) (€/life) (€/life) (€/life) (€/life) 

elec/EIWH/<12kW 5099 406 333   80 413 15 15 231 8 116 S 945     -50 1654 

elec/EIWH/>12kW 8484 609 350   80 430 18 15 270 8 135 M 1994     -112.5 2716 

elec/el.shower/  20561 1320 245   80 325 15 15 225 8 113 XS 921     -50 1533 

elec/ESWH/<30L 28594 1827 123   80 203 15 36 540 18 270 XXS 990     -62.5 1941 

elec/ESWH/>30L 63601 3839 346   250 596 18 36 648 18 324 L 5385     -937.5 6016 

gas/GIWH/<13l/m 19871 914 350   210 560 15 58 870 29 435 M 6 1518   -58.75 3330 

gas/GIWH/>13l/m 4037 208 500   300 800 18 58 1044 29 522 L 74 6385   -168.75 8655 

gas/GSWH/c 77 10 600   360 960 18 64 1152 32 576 L 77 4991   -937.5 6818 

gas/GSWH/nc 2957 117 720 1.25 450 1170 18 64 1152 32 576 L 77 6697   -937.5 8734 

elec/VAHP/  711 129 2500   415 2915 18 80 1440 40 720 L 2331     -500 6906 

solar/thermosyph./  1950 96 2010 0.33 663 2673 21 15 315 8 158 M -5026 0   -18.75 -1899 
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5 EU TOTALS  

5.1 EU total impacts of sales & stock 

The total impacts and costs of the sales of 2016 (over their life) and the stock of 2016 

are presented in Annex II. 

5.2 Comparison with EU total impacts (normalisation) 

Water heaters placed on the market (year 2016) are (over their entire product life) 

responsible for almost 2% of total EU primary energy demand (this EU demand includes 

transport, feedstock, etc.) and close to 4% of the total EU electricity consumption. 

Table 8. EU totals and normalisation 

EU normalisation Unit BC sum EU total % EU 

Materials      

Plastics  Mt         0.03              48 0.1% 

Ferrous metals  Mt         0.15            206 0.1% 

Non-ferrous metals Mt         0.02              20 0.1% 

Other resources & waste              -       

Total Energy (GER)  PJ_prim       1,302      75,697 1.7% 

of which, electricity  TWh_elec          113         2,800 4.0% 

Water (process)*  mln.m3          202    247,000 0.1% 

Waste, non-haz./ landfill*  Mt               0              89 0.0% 

Waste, hazardous/ incinerated*  kton          581         2,947 19.7% 

Emissions (Air)              -       

Greenhouse Gases in GWP100  mt CO2eq.             58         5,054 1.2% 

Acidifying agents (AP)  kt SO2eq.               0      22,432 0.0% 

Volatile Org. Compounds (VOC)  kt               0         8,951 0.0% 

Persistent Org. Pollutants (POP)  g i-Teq.               4         2,212 0.2% 

Heavy Metals (HM)  ton  Ni eq.             13         5,903 0.2% 

PAHs  ton Ni eq.               3         1,369 0.3% 

Particulate Matter (PM, dust)  kt               0         3,522 0.0% 

Emissions (Water)              -       

Heavy Metals (HM)  ton Hg/20               5      12,853 0.0% 

     

Use-phase energy only     

  Electricity   PJ_prim       1,012      10,080 10.0% 

  Fuels   PJ_prim          257     

 TOTAL   PJ_prim       1,268      75,697 1.7% 
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ANNEX I – BILLS-OF-MATERIALS 

For the product specific inputs the team has sought for bills-of-materials (BOMs) of 

dedicated water heaters and also space/combination heaters (in final report to be moved 

to space/combination heater reports). 

The following BOMs were used as basis for the impact assessments. 
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Table 9. Bill-of-materials (BOMs) of dedicated water heaters 

Type elec/ 
EIWH

/<12k

W 

elec/ 
EIWH/

>12kW 

elec/ 
el.show

er/ 

elec/ 
ESWH/

<30L 

elec/ 
ESWH/

>30L 

gas/ 
GIWH/

<13l/m 

gas/ 
GIWH/

>13l/m 

gas/ 
GSWH/

c 

gas/ 
GSWH/

nc 

elec/ 
VAHP/ 

solar/ 
thermo

syph./ 

dedic. 

solar/ 
glazed/

dedic. 

solar/ 
evac. 

tube/ 

dedic. 

  Sizing factor 8 18 8 10 150 9 27 150 150 80 3 4 4 

 weight (kg) 1.3 3 1 6 41 10 20 95 95 54 130 175 175 

LDPE kg    1.7 1.6     1.2    

LLDPE kg 0.0 0.0 0.0           

PP kg        0.2 0.2  0.3 0.2 0.2 

PS kg 0.2 0.1 0.2           

EPS kg 0.0 0.5 0.0         0.8 0.8 

HI-PS kg  0.0  0.8 2.0 0.1 0.2 3.7 3.7 2.4    

PVC kg 0.1 0.1 0.1       0.2  0.2 0.2 

ABS kg 0.0 0.0 0.0   0.8 1.6     0.8 2.9 

PA 6 kg 0.5 1.2 0.5        0.3 0.2 0.2 

PC kg  0.0            

Rigid PUR  kg    0.1 2.1   7.2 7.2 2.6 15.2 18.1 12.0 

Flex PUR  kg           0.1 0.0 0.0 

St sheet galv. kg 0.1 0.1 0.1 0.3 31.1 5.9 12.4 77.6 77.6 42.7 59.8 67.5 67.5 

Cast iron kg      0.2 0.5    1.2 2.7 2.7 

Ferrite kg      0.2 0.4    0.1 0.1 0.1 

Stainless 18/8 coil kg 0.0 0.0 0.0   0.6 1.2   0.1 0.3 0.5 0.5 

Al sheet/extrusion (kg) kg 
         

0.4 7.8 10.4 
 

Al diecast kg      0.4 0.9 2.1 2.1  0.2 0.6 0.6 

Cu wire kg 0.1 0.1 0.1         0.9 0.9 

Cu tube/sheet kg 0.1 0.3 0.1 2.6 2.6 0.9 1.9   2.6 17.0 39.9 48.6 

CuZn38  cast kg 0.1 0.2 0.1   0.3 0.7 4.1 4.1 0.9 2.3 4.5 7.0 

powder coating (g) kg     1.9     1.3    

big caps & coils (kg) kg           0.0 0.0 0.0 

Controller board kg  0.1  0.1 0.1 0.1 0.3   0.1  0.5 0.5 

Glass for lamps (kg) kg           20.3 27.1 29.8 

Cardboard kg 0.1 0.1 0.1        0.2 0.2 0.2 

Office paper kg 0.0 0.0 0.0           

Concrete kg           4.8   

The source of the BOMs for dedicated water heaters are the Lot 2 Task 5 and task 6 reports (VHK, 2007). 

The BOMs of the solar thermal products are based on the descriptions in the Task 5/6, Lot 2 study 2006-2007. They are expressed per m2 collector. 
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ANNEX II – RESOURCE USE AND IMPACTS DEDICATED WH 
 

Table 10. Resource use and impacts of Dedicated water heaters < 70 kW over product life 

  

Impacts per base case

elec/EIWH/<12

kW

elec/EIWH/>

12kW

elec/el.sh

ower/ 

elec/ESW

H/<30L

elec/ESWH

/>30L

gas/GIWH

/<13l/m

gas/GIWH

/>13l/m

gas/GSW

H/c

gas/GSW

H/nc

elec/VAH

P/ 

solar/ther

mosyph./ 

Materials 8 18 8 10 150 9 27 150 150 80 3

Total material input kg 1                                          3                                   1                             6                             42                             10                          20                         96                         96                         346                       131                         

to discarded kg 1                          1                      1                 2                  5                    1                 2                 9                 9                 38               21               

to recovered kg (1)                         (2)                     (1)                (4)                 (37)                (9)                (19)              (87)              (87)              (313)           (111)           

stock balance kg -                       -                   -              -              -                -              -              -              -              -              -              

Option 1                          2                      3                 4                  5                    6                 7                 8                 9                 10               11               

Other resource use

Total energy MJ_prim 42,264                88,470            41,187       45,604        198,913       95,741       333,486     263,540     351,399     86,713       (217,040)   

o/w electricity MJ_prim 41,516                87,617            40,438       44,744        197,556       392             3,039         4,009         4,020         81,992       (219,331)   

Water / process ltr 2                          9                      2                 7                  28                 15               32               61               61               236             131             

Water / cooling ltr 1,873                  3,961              1,825         2,053          9,152            75               257             885             885             5,545         (8,784)        

Waste / haz. g 661                      1,390              644             711             3,124            12               55               66               66               1,348         (3,444)        

Waste / non-haz. g 22,036                46,067            21,481       24,191        111,575       2,579         6,091         24,433       24,439       82,864       (91,739)      

Emissions to air

GHG Greenhouse gases kg CO2 eq. 1,828                  3,803              1,782         1,973          8,532            4,806         16,633       13,163       17,539       11,508       (9,198)        

AP Acidification g SO2 eq. 11,793                20,532            11,590       12,444        41,446         15,837       18,104       18,003       18,642       31,469       (36,920)      

VOC VOlatile Organic Compounds g 4,821                  5,850              4,797         4,892          8,297            15,049       15,260       15,217       15,275       16,374       (1,030)        

POP Persistent Organic Pollutants ng i-Tec. 109                      220                  106             126             649               49               100             445             445             982             (86)              

HMs Heavy Metals to air mg Ni eq. 521                      1,010              510             588             2,340            316             418             806             806             2,262         (1,487)        

PAHs Polycyclic Aromatic Hydrocarbons mg Ni eq. 166                      277                  163             177             545               221             236             271             274             724             (329)           

PM Particulate Matter g 1,985                  2,253              1,981         2,047          2,726            4,365         4,461         4,476         4,498         5,010         1,134         

Specific GHG [kg CO2/(kWh_heat*a)]kg CO2/('000 kWh_heat*a)0                          0                      0                 0                  0                    0                 0                 0                 0                 0                 0                 

- Production+distributionkg CO2/('000 kWh_heat*a)13                        8                      13               18                13                 12               3                 8                 8                 64               21               

- Use (energy) kg CO2/('000 kWh_heat*a)416                      398                  416             447             440               349             256             220             295             166             (352)           

- Refrigerants kg CO2/('000 kWh_heat*a)-                       -                   -              -              -                -              -              -              -              376             -              

- Waste kg CO2/('000 kWh_heat*a)1                          (1)                     1                 (2)                 (7)                  (3)                (1)                (4)                (4)                (42)              (13)              

- TOTAL kg CO2/('000 kWh_heat*a)429                      405                  429             463             446               358             258             225             299             564             (344)           

Emissions to water

HMs Heavy Metals to watermg Hg/20 193                      401                  188             217             901               25               51               101             101             820             (732)           

EP Eutrophication Potentialg PO4 8,557                  17,776            8,353         9,347          41,222         1,002         1,947         4,603         4,605         34,170       (34,382)      

Life Cycle Costs

Product price EUR 333                      350                  245             123             346               350             500             600             720             4,000         2,010         

Installation EUR 80                        80                    80               80                250               210             300             360             450             4,000         663             

Fuels EUR -                       -                   -              -              -                1,559         5,462         4,270         5,729         -              -              

Electricty EUR 945                      1,994              921             1,017          4,488            6                 63               66               66               1,810         (5,026)        

Repair & Maintenance EUR 347                      405                  338             832             810               1,340         1,340         1,478         1,478         1,788         473             

EOL EUR (50)                       (113)                (50)              (63)              (938)              (59)              (169)           (938)           (938)           (938)           (19)              

Total LCC EUR 1,654                  2,716              1,533         1,989          4,956            3,406         7,496         5,836         7,506         10,661       (1,899)        
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Table 11. EU Total impacts of Dedicated WH SALES (products sold in 2016, impacts over product life) 

 

  

IMPACTS of SALES 2016

elec/EIWH/<12

kW

elec/EIWH/>

12kW

elec/el.sh

ower/ 

elec/ESW

H/<30L

elec/ESWH

/>30L

gas/GIWH

/<13l/m

gas/GIWH

/>13l/m

gas/GSW

H/c

gas/GSW

H/nc

elec/VAH

P/ 

solar/ther

mosyph./ 

        8 18 8 10 150 9 27 150 150 80 3

Materials

Total material input ton 549                      1,836              1,785         10,166        160,334       8,770         4,202         957             11,199       44,634       12,583       

to discarded ton 244                      834                  794             3,090          20,082         818             392             93               1,087         4,907         2,043         

to recovered ton (310)                    (1,020)             (1,009)        (7,177)         (141,856)      (8,039)        (3,852)        (874)           (10,224)      (40,351)      (10,667)      

stock balance ton -                       -                   -              -              -                -              -              -              -              -              -              

Other resource use

Total energy PJprim 17                        54                    54               83                764               88               69               3                 41               11               (21)              

o/w electricity PJprim 17                        53                    53               82                758               0                 1                 0                 0                 11               (21)              

Water / process mln ltr 1                          5                      2                 12                108               14               7                 1                 7                 30               13               

Water / cooling mln ltr 760                      2,412              2,409         3,751          35,136         69               53               9                 104             715             (843)           

Waste / haz. ton 268                      846                  850             1,299          11,992         11               11               1                 8                 174             (331)           

Waste / non-haz. ton 8,947                  28,055            28,355       44,198        428,337       2,357         1,267         244             2,859         10,689       (8,807)        

Emissions to air

GHG Greenhouse gases Mton 1                          2                      2                 4                  33                 4                 3                 0                 2                 1                 (1)                

AP Acidification kton 5                          13                    15               23                159               14               4                 0                 2                 4                 (4)                

VOC VOlatile Organic Compounds kton 2                          4                      6                 9                  32                 14               3                 0                 2                 2                 (0)                

POP Persistent Organic Pollutants g 0                          0                      0                 0                  2                    0                 0                 0                 0                 0                 (0)                

HMs Heavy Metals to air ton 0                          1                      1                 1                  9                    0                 0                 0                 0                 0                 (0)                

PAHs Polycyclic Aromatic Hydrocarbons ton 0                          0                      0                 0                  2                    0                 0                 0                 0                 0                 (0)                

PM Particulate Matter kton 1                          1                      3                 4                  10                 4                 1                 0                 1                 1                 0                 

Specific GHG [kg CO2/(kWh_heat*a)]ton 95                        65                    318             429             201               68               3                 0                 2                 6                 4                 

- Production+distributionMton 5                          5                      17               33                50                 11               1                 0                 1                 8                 2                 

- Use (energy) Mton 169                      242                  549             817             1,688            319             53               2                 35               21               (34)              

- Refrigerants Mton -                       -                   -              -              -                -              -              -              -              49               -              

- Waste Mton 0                          (1)                     1                 (4)                 (26)                (2)                (0)                (0)                (0)                (5)                (1)                

- TOTAL Mton 174                      247                  567             846             1,713            327             54               2                 35               73               (33)              

Emissions to water

HMs Heavy Metals to waterton 0                          0                      0                 0                  3                    0                 0                 0                 0                 0                 (0)                

EP Eutrophication Potentialkton 3                          11                    11               17                158               1                 0                 0                 1                 4                 (3)                

Life Cycle Costs

Product price mln 135                      213                  323             225             1,328            320             104             6                 84               516             193             

Installation mln 32                        49                    106             146             960               192             62               4                 53               516             64               

Fuels mln -                       -                   -              -              -                1,425         1,136         43               670             -              -              

Electricty mln 384                      1,214              1,215         1,857          17,229         5                 13               1                 8                 233             (483)           

Repair & Maintenance mln 141                      247                  446             1,519          3,110            1,225         279             15               173             231             45               

EOL mln (20)                       (69)                   (66)              (114)            (3,599)          (54)              (35)              (9)                (110)           (121)           (2)                

Total LCC mln 672                      1,654              2,024         3,634          19,028         3,113         1,559         58               878             1,375         (182)           



Ecodesign Review Water Heaters, Task 5, Final | July 2019 | VHK for EC 27 

Table 12. EU Total impacts of Dedicated WH STOCK (products installed in 2016, impacts over product life) 

 

  

IMPACTS of STOCK 2016

elec/EIWH/<12

kW

elec/EIWH/>

12kW

elec/el.sh

ower/ 

elec/ESW

H/<30L

elec/ESWH

/>30L

gas/GIWH

/<13l/m

gas/GIWH

/>13l/m

gas/GSW

H/c

gas/GSW

H/nc

elec/VAH

P/ 

solar/ther

mosyph./ 

        8 18 8 10 150 9 27 150 150 80 3

Materials

Total material input ton 6,894                  25,575            27,798       159,100     2,656,265    190,662     81,547       7,370         283,039     246,005     283,125     

to discarded ton 3,066                  11,614            12,363       48,360        332,693       17,788       7,608         715             27,467       27,047       45,957       

to recovered ton (3,897)                 (14,216)           (15,713)      (112,331)    (2,350,134)  (174,780)   (74,755)      (6,729)        (258,402)   (222,398)   (240,000)   

stock balance ton -                       -                   -              -              -                -              -              -              -              -              -              

Other resource use

Total energy PJprim 216                      751                  847             1,304          12,651         1,902         1,346         20               1,039         62               (469)           

o/w electricity PJprim 212                      743                  831             1,279          12,565         8                 12               0                 12               58               (474)           

Water / process mln ltr 8                          75                    34               194             1,784            298             127             5                 179             168             282             

Water / cooling mln ltr 9,548                  33,602            37,517       58,700        582,107       1,494         1,036         68               2,617         3,942         (18,972)      

Waste / haz. ton 3,368                  11,791            13,233       20,332        198,678       235             220             5                 196             959             (7,439)        

Waste / non-haz. ton 112,363              390,831          441,669     691,729     7,096,297    51,252       24,591       1,881         72,265       58,916       (198,156)   

Emissions to air

GHG Greenhouse gases Mton 9                          32                    37               56                543               95               67               1                 52               8                 (20)              

AP Acidification kton 60                        174                  238             356             2,636            315             73               1                 55               22               (80)              

VOC VOlatile Organic Compounds kton 25                        50                    99               140             528               299             62               1                 45               12               (2)                

POP Persistent Organic Pollutants g 1                          2                      2                 4                  41                 1                 0                 0                 1                 1                 (0)                

HMs Heavy Metals to air ton 3                          9                      10               17                149               6                 2                 0                 2                 2                 (3)                

PAHs Polycyclic Aromatic Hydrocarbons ton 1                          2                      3                 5                  35                 4                 1                 0                 1                 1                 (1)                

PM Particulate Matter kton 10                        19                    41               59                173               87               18               0                 13               4                 2                 

Specific GHG [kg CO2/(kWh_heat*a)]ton 1,197                  903                  4,956         6,713          3,326            1,480         63               1                 50               35               81               

- Production+distributionMton 64                        72                    267             519             831               231             14               1                 24               46               46               

- Use (energy) Mton 2,120                  3,374              8,549         12,790        27,970         6,931         1,032         17               873             118             (760)           

- Refrigerants Mton -                       -                   -              -              -                -              -              -              -              267             -              

- Waste Mton 3                          (11)                   14               (64)              (425)              (50)              (5)                (0)                (12)              (30)              (28)              

- TOTAL Mton 2,188                  3,434              8,829         13,244        28,375         7,111         1,041         17               885             401             (742)           

Emissions to water

HMs Heavy Metals to waterton 1                          3                      4                 6                  57                 0                 0                 0                 0                 1                 (2)                

EP Eutrophication Potentialkton 44                        151                  172             267             2,622            20               8                 0                 14               24               (74)              

Life Cycle Costs

Product price mln 1,695                  2,969              5,037         3,517          22,006         6,955         2,019         46               2,129         2,844         4,342         

Installation mln 408                      679                  1,645         2,288          15,900         4,173         1,211         28               1,331         2,844         1,433         

Fuels mln -                       -                   -              -              -                30,973       22,051       329             16,942       -              -              

Electricty mln 4,819                  16,917            18,926       29,071        285,435       118             254             5                 195             1,287         (10,857)      

Repair & Maintenance mln 1,767                  3,436              6,939         23,779        51,517         26,623       5,409         114             4,372         1,271         1,021         

EOL mln (255)                    (954)                (1,028)        (1,787)         (59,626)        (1,167)        (681)           (72)              (2,772)        (667)           (41)              

Total LCC mln 8,434                  23,047            31,520       56,867        315,232       67,675       30,263       449             22,196       7,580         (4,103)        
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Table 13. EU Total of Dedicated WH annual impacts compared with annual EU impacts (load electric WH *0.6) 

 

 

EU normalisation Type

elec/EIWH/<12

kW

elec/EIWH/>

12kW

elec/el.sh

ower/ 

elec/ESW

H/<30L

elec/ESWH

/>30L

gas/GIWH

/<13l/m

gas/GIWH

/>13l/m

gas/GSW

H/c

gas/GSW

H/nc

elec/VAH

P/ 

solar/ther

mosyph./ 

Materials Size factor 8 18 8 10 150 9 27 150 150 80 3

Plastics Mt 0                                         0                                   0                            0                             0                               0                            0                            0                            0                            0                            0                            

Ferrous metals Mt 0                          0                      0                 0                  0                    0                 0                 0                 0                 0                 0                 

Non-ferrous metals Mt 0                          0                      0                 0                  0                    0                 0                 0                 0                 0                 0                 

Other resources & waste

Total Energy (GER) PJ_prim 14                        42                    56               85                843               124             87               1                 67               4                 (22)              

of which electricity TWh_elec 2                          5                      6                 9                  93                 0                 0                 0                 0                 0                 (3)                

Water (process)* mln.m3 1                          4                      2                 13                119               19               8                 0                 12               11               13               

Waste, non-haz./ landfill*Mt 0                          0                      0                 0                  0                    0                 0                 0                 0                 0                 (0)                

Waste, hazardous/ incinerated*kton 7                          22                    29               45                473               3                 2                 0                 5                 4                 (9)                

Emissions (Air)

Greenhouse Gases in GWP100mt CO2eq. 1                          2                      2                 4                  36                 6                 4                 0                 3                 1                 (1)                

Acidifying agents (AP) kt SO2eq. 0                          0                      0                 0                  0                    0                 0                 0                 0                 0                 (0)                

Volatile Org. Compounds (VOC)kt 0                          0                      0                 0                  0                    0                 0                 0                 0                 0                 0                 

Persistent Org. Pollutants (POP)g i-Teq. 0                          0                      0                 0                  3                    0                 0                 0                 0                 0                 0                 

Heavy Metals (HM) ton  Ni eq. 0                          0                      1                 1                  10                 0                 0                 0                 0                 0                 (0)                

PAHs ton Ni eq. 0                          0                      0                 0                  2                    0                 0                 0                 0                 0                 (0)                

Particulate Matter (PM, dust)kt 0                          0                      0                 0                  0                    0                 0                 0                 0                 0                 0                 

Emissions (Water)

Heavy Metals (HM) ton Hg/20 0                          0                      0                 0                  4                    0                 0                 0                 0                 0                 (0)                

Eutrophication (EP) kt PO4 3                          8                      11               17                175               1                 1                 0                 1                 2                 (4)                

Use-phase energy only

 Electricity PJ_prim 14                        41                    55               83                835               0                 1                 0                 1                 4                 (23)              

 Fuels PJ_prim -                       -                   -              -              -                113             81               1                 62               -              -              

TOTAL PJ_prim 14                        41                    55               83                835               113             81               1                 62               4                 (23)              
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III 

EXECUTIVE SUMMARY 

The aim of Task 6 is to make an inventory and analysis of policy- and design 

options for review of the water heater regulations 812/2013 (Energy Label) and 

814/2013 (Ecodesign). 

The report discusses horizontal options (Chapter 2), options for single products as 

addressed mainly in the Ecodesign regulation (Chapter 3), options for packages of 

water heating generators (Chapter 4). The final chapter contains a first, mainly 

qualitative analysis of costs and benefits (Chapter 5).  

Horizontal options include: 

− Green hydrogen (H2-ready) and biogas: Making combustion-type water 

heaters ready for carbon-neutral EU. 

− New primary energy factor and other considerations: Consequences for the 

minimum Ecodesign energy efficiency limits and Energy Label class limits. 

− Verification tolerances: Preliminary outcomes of the ECOtest project. 

− Third party verification: Could the space heating discussion apply also to 

water heaters?  

− Ecodesign limits for XXL, 3XL, 4XL. 

− Clearer definition of drinking water and include carbon-neutral fuels where 

appropriate. 

Options for regulation of single products 

− Clarifying hot water storage tank test standard: Picking the right one(s). 

− Energy label: Avoid double testing between Ecodesign and Energy Label 

requirements. 

− Adopt NOx-limits for 3rd family gases. 

− Is it about time to phase out pilot flames?  

Options for packages  

− Solar device energy label: Simplifying to boost sales of this renewable, 

carbon-free energy source. 

Note that this report contains proposed options and an overview of the first 

stakeholder-reactions on the proposals, which would then only be a first input for 

the Commission-led further consultation on revisions. 

This report can only present the main stakeholder comments. For a full overview, 

please consult the comments and papers on the project website www.ecohotwater-

review.eu.  

 

 

  



 

IV 

ACRONYMS AND UNITS 

Acronyms  

3XS/XXS/X
S/S/M/L/XL
/XXL/3XL/4
XL  

Size classes for water heating 
tapping patterns, from very 
small XXS to medium M to very 
large 4XL 

811/2013 Energy Label Commission 
Delegated Regulation (EU) No. 
811/2013 for dedicated water 
heaters  

813/2013 Ecodesign Commission 
Regulation (EU) No. 813/2013 
for dedicated water heaters 

CC Conversion Coefficient (here 
equal to pef) 

CH Central Heating 

CO Carbon Monoxide 

CO2 Carbon dioxide (R744 as 
refrigerant) 

(m)CHP (micro) Combined Heat and 
Power 

EC  European Commission 

EED Energy Efficiency Directive 

e-fuels Electro-fuels (gas/oil produced 
with carbon-neutral electricity 
through electrolysis, 
methanation, etc.) 

ENER EC, Directorate-General Energy 

EPBD Energy Performance of Buildings 
Directive 

GCV Gross Calorific Value (of a fuel) 

GHP Gas-fired heat pump 

H2 Hydrogen 

HC Hydrocarbons 

HT High Temperature 

LCC Life Cycle Costs 

LLCC Least Life Cycle Costs 

LT Low Temperature 

MCP Medium-Sized Combustion 
Plants  

MSA Market Surveillance Authority 

NBR Nitril Butadiene Rubber 

NCV Net Calorific Value (of a fuel)  

NH3 Ammonia 

NOx Nitrogen oxides 

PE Polyethylene 

pef primary energy factor 

PEM  Proton Exchange Membrane 

POM  Polyoxymethylene 

PVC Poly Vinyl Chloride 

RRT Round Robin Test 

SOFC Solid Oxide Fuel Cell 

VHK Van Holsteijn en Kemna (author) 

WP Working Package 

η Efficiency 

  

Parameters  

P Power [kW] 

E energy input [kWh] 

Q heat output[kWh] 

η efficiency [-] 

h hours 

K degree Kelvin 

kWh kilo Watt hour 

°C degree Celsius 

a annum (year) 

W Watt 
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1 INTRODUCTION  

1.1 Scope 

The scope of Task 6 is to make an inventory of policy- and design options for review of 

the (dedicated) water heater regulations 812/2013 (Energy Label) and 814/2013 

(Ecodesign). In principle, this includes an assessment of costs and benefits and –where 

possible— a calculation of Life Cycle Costs and Payback Periods per design option. 

However, it must be noted that this is a review study and the focus is not necessarily on 

setting new limits at Least Life Cycle Costs (LLCC), but rather on improving the 

regulations based on experience and new insights.  

The overall aim is to make the water heater regulations more effective (more impact) 

and more efficient (with lower burden/costs) in view of the policy objectives on climate 

change, energy efficiency, renewables, extra-EU energy dependence, air- and water 

pollution, internal market, circular economy, etc..  

In the 2017 Energy Label Regulation and by way of exception, the current scheme of 10 

labelling classes, from A+++ to G, can be maintained for this product group at least until 

2025 (instead of the 7 classes A-G for most other product groups).  

Task 6 also will address the questions from the review clause of the 814/2013 regulation 

regarding the appropriateness of Ecodesign requirements for GHG emissions, other 

emissions (CO, HC, PM), water heaters using biomass gas or oil as well as the validity of 

the conversion coefficient and the appropriateness of third part certification. Also, the 

regulation will be reviewed in the light of technological progress. 

The review clause of 812/2013 labelling regulation stipulates to consider technological 

progress and in particular changes in market shares of various types of heaters as well as 

the appropriateness of a package fiche and label in point 3 of Annex III and point 4 of 

Annex IV.  

This Task report presents design and policy options for the various issues 

identified in other Task reports, also taking into account stakeholder reactions 

on proposals presented at the second stakeholder meeting. To further discuss 

and investigate issues identified, the study team proposes to set up a special 

consultation initiative with stakeholders.  

1.2 Approach 

In the comprehensive Task 6 Report of the Preparatory Study of 2007 the main focus 

was on determining energy efficiency limits at LLCC throughout various tapping patterns 

(from XXS to 4XL) for various (combinations of) water heating devices. The phenomenon 

of the tapping patterns seems to have been broadly accepted by the market. However,  

the stakeholders have requested, at least for Ecodesign, to abandon the holistic approach 

and distinguish technology-specific minimum energy efficiency limits, distinguishing not 

just between electric and fossil-fuel fired appliances as was done in the 2017 special 

review study, but to differentiate even further in various electric and various fossil fuel 

fired dedicated water heater categories.  
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Climate change, renewables and other objectives were taken into account in the 2007 

Preparatory Study evaluation of saving measures, but only to a limited way in shaping 

the measures. At the moment, in 2019, it seems that climate change objectives, i.e. the 

transition to a carbon-neutral society in 2050, take highest priority. The latest 

developments in that field have been documented in Task 3.  

The Task 6 report will thus not repeat the exercise of the 2007 Preparatory Study, but –

apart from looking for improvements in general— focus on the new objectives. 

The basis of the design options will be the issues that have been discussed in the 

previous Task reports 1 to 5. After completion of Task 6, the impacts of applying 

(clusters of) design options, will be calculated in the scenario analysis in Task 7.  

1.3 Report Structure 

This Task 6 final report contains, after this introductory chapter 1, four chapters where 

the design options are discussed:  

2. Horizontal design options; 

3. Options for single water heaters, improving efficiency metrics and/or testing; 

4. Options for water heating packages, improving efficiency metrics and/or testing; 

5. Other design options (NOx, noise, etc.). 
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2 HORIZONTAL OPTIONS 

2.1 Introduction 

Horizontal options are those that apply across various types and water heater 

technologies. This section will address: 

� H2-ready appliances 

� Biogas 

� Appliances suited for biogas 

� Primary energy factor 

� Verification tolerances 

� Third party verification 

� Labelling scope 

2.2 H2-ready 

The 2018 Vision documents presented by the Commission and discussed in Task 3 

present various pathways to an (almost) carbon emission neutral society and –depending 

on the scenario—there is more or less use of carbon-neutral gaseous fuels.  Electricity 

from renewables is used to create hydrogen or hydrogen-based synthetic fuel from 

water, such as ammonia (NH3)1, e-methane, e-methanol, etc..2 

 

Carbon-free versus carbon-neutral 

Hydrogen has the unique quality, as opposed to other e-fuels or biofuels, that its 

combustion or other energy conversion is not just ‘carbon-neutral’ but ‘carbon-free’. 

Other e-fuels or biofuels, if they are even suitable for space heating1, produce carbon 

emissions during combustion or other energy conversion but this is assumed to be 

compensated by the absorption of greenhouse gases during production of the fuel (e.g. 

photosynthesis) or by the capture and storage of the carbon emissions at/after 

combustion a.k.a. Carbon Capture and Storage (CCS). But CCS is controversial3 and 

biomass is only carbon-neutral when made from waste (e.g. biogas from anaerobic 

                                           
1 Liquid at room temperature and thus easier and safer to store than hydrogen, which requires 200-350 bar 

tanks. 

2 For a recent discussion of technologies and costs see Malins, C., What role is there for electrofuel technologies 
in European transport’s low carbon future?, Cerulogy report, November 2017.  

3 Euractive, 6 Feb. 2019, by Sam Morgan.   
https://www.euractiv.com/section/climate-strategy-2050/news/carbon-capture-feasibility-splits-meps-in-
2050-planning/ 
Washington Post, The inconvenient truth about carbon capture, by Jan Christoph Minx and Gregory Nemet, 
May 31, 2018 
https://www.washingtonpost.com/news/theworldpost/wp/2018/05/31/carbon-
capture/?noredirect=on&utm_term=.b1e688f41c5a 
The Guardian, 16 Feb. 2018 
https://www.theguardian.com/commentisfree/2018/feb/16/itd-be-wonderful-if-the-claims-made-about-
carbon-capture-were-true 
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fermentation of organic waste; biomass from forest maintenance) or backed by 

equivalent reforestation. In the latter case there are also controversial issues.4  

Green, blue and grey hydrogen 

‘Green’ hydrogen comes from the  wind and solar driven electrolysis of water. This is the 

sustainable, carbon-free hydrogen source in the long run that is intended. ‘Grey’ 

hydrogen is produced from fossil fuels (typical natural gas) with considerable carbon 

emissions and should not play any role in a carbon-neutral society in 2050. The unique 

hydrogen-type is so-called ‘Blue’ hydrogen that uses the unique hydrogen quality that its 

combustion is absolutely carbon-free. It is made from pyrolysis of natural gas (mainly 

methane CH4) in an oxygen-free environment. This process decarbonises the methane, 

i.e. it is split in hydrogen gas H2 and solid carbon. The solid carbon black can be put to 

various good uses. One-sixth of the hydrogen is used for the pyrolysis-process and 83% 

can be distributed for carbon-free combustion (in a boiler), other conversion (e.g. in fuel 

cells, for heat and electricity generation) or storage for power generation on days with 

low wind and/or sunshine. Blue hydrogen can be the interim solution if there is not 

enough time to produce the green hydrogen needed to meet the Paris goals in 2050.  

Smart hybrid      

Specifically for space- and water heating, however, there could be a new option for days 

with insufficient renewable energy supply (wind, solar): A smart hybrid of an electric heat 

pump, hydrogen gas boiler and possibly solar assistance. Instead of using the stored 

hydrogen to generate electricity, which is then used in heat pumps, the hybrid space 

heater just switches to hydrogen combustion instead of the electric heat pump for the 

heat generation. So there is no need for a large scale power plant or a micro-scale fuel 

cell to produce electricity at considerable energy loss, but instead the hydrogen is used 

directly for heating. The heating efficiency of that hydrogen boiler will often be less than 

that of the electric heat pump (also depending on outdoor temperature, dimensioning of 

the heat pump, etc.) but overall the efficiency will often be better –without the 

intermediate electricity generation step— and at a lower capital expenditure, not having 

to invest in electric power generation and -distribution, using the existing gas grid with 

modest modifications.  

Technology and appliance costs 

Task 4 discusses technical and cost aspects of hydrogen boilers and hydrogen 

distribution. From the viewpoint of all these aspects no particular problems are expected. 

Hydrogen-fired boilers exist and are currently applied in several field tests. The 

adaptation of a gas boiler to a 100% hydrogen (-ready) requires technical adaptations 

beyond the capabilities of installers, but are perfectly feasible for a manufacturer at a 

mere €200-300 mark-up. Field tests and long-time industrial experience with hydrogen 

pipelines indicate the feasibility for a safe and low-cost use of the existing gas-grid for 

hydrogen distribution with minor adaptations.   

Timing  

There are only 31 years till the 2050 Paris-target and probably the switch from natural 

gas to a hydrogen gas network will need to be realised well before that (2040?). 

                                           
4 Like whether it is not better to leave the forest to be a carbon sink and –for certain crops—competition with 

food crops 
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Depending on type, quality, usage, etc. the average age of the boiler varies between 15 

and 30 years. It may take 3-4 years (2022-2023?) before any ‘soft’ measures on space 

heating boilers –e.g. in labelling-- can be implemented; it can take another 3 years 

(2026?) before there is enough political consensus to make measures mandatory in 

Ecodesign regulations.  

The main question, also from some stakeholders, is whether there will be enough green 

hydrogen production, i.e. from wind- or solar driven electrolysis of water, and whether 

the probably scarce green hydrogen should be used for space heating and not transport 

or industrial processes.  

There is no convergence in opinion on these issues. The vision documents presented by 

the Commission and discussed in Task 3 present various pathways to an (almost) 

emission-neutral society, and –depending on the scenario – there is more or less use of 

gaseous fuels for (space & water) heating. Given the uncertainty of which scenario will 

appear more appropriate 30 years from now, the study team is convinced it is best to 

keep options open and not close doors for certain scenario's to develop. 

Thus it is recommended that ‘H2-ready’ will become a mandatory Ecodesign requirement 

as soon as possible.  

As is customary in these situations to give time for the market actors to prepare, it is 

proposed to first introduce the ‘H2-ready’ concept in the Energy Labelling, i.e. giving a 

20% energy efficiency bonus leading to an A+ rating for a single boiler, and then after 2 

years make ‘H2-ready’ mandatory. 

H2 Stakeholder comments and study team reactions 

Associations of gas utilities (Eurogas, Liquid Gas Europe, Marcogaz), industry of –

amongst others— gas-fired equipment (EHI, COGEN, PACE, BDR Thermea, the gas heat 

pump section of EHPA ) and the few Member States reacting at this stage (Denmark, 

Belgium, UBA-BAM) are cautiously supporting the hydrogen-option, but believe that 

further investigation is needed before a decision on concrete measures can be made. 

There appears to be some support for a hydrogen-icon on the energy label (UBA-BAM, 

ECOS), but not –at this stage— for an outright bonus. The figure of 20%, inspired by 

neutralising the pef-change from 2.5 to 2.1 which works in favour of the energy label 

rating of electric appliances, is also considered premature by these stakeholders. 

The position of several stakeholder, especially gas utilities, EHI and EHPA/GHP, seems 

ambiguous in the sense that there is some preliminary support for hydrogen-promotion, 

but there seems to be a much stronger concern over a negative effect on the rating of 

‘normal’ A-rated condensing gas boilers and misleading the consumers.  

EHPA/GHP states that the proposal for 20% bonus for “bio-methane and 20% hydrogen” 

(Green Gas) products needs to be immediately applicable to TDHPs otherwise it will 

result in penalization (conversion factor is immediately applicable for electrical products) 

and they note that the current proposal does not indicate definition of the criteria that 

would enable the eligibility for the bonus. COGEN and PACE (mCHP project) are in favour 

of promoting hydrogen, but again would like more study.  

Response: In general, the study team agrees on the need for further discussion and 

study, also in view of the many studies and initiatives ongoing at EU level.  
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Having said that, already time is running out for a full conversion of the space and water 

heating appliances park. As an illustration: In 1981, the first mass-produced condensing 

heating boiler appeared on the market. Today, almost 40 years later in 2019, after 

extensive incentive-programs and eventually mandatory Ecodesign legislation, still only 

50% of the installed fossil-fuel fired heating boilers in the EU is condensing. A 95% 

conversion in the installed park to condensing technology5 cannot be expected before 

2035, i.e. 55 years after the first introduction of the technology.  

If the Paris goals are to be taken seriously there will be practically no fossil gas/oil 

combustion left in only 30 years (a 'marginal' 3% in 1.5ºC scenarios). Apart from green 

electrification, green6 hydrogen and power-to-x technologies can play an important role 

in reaching the Paris goals and reaching it in an affordable way, if the gas- and oil boiler 

appliance industry, supported by utilities, is pro-active. This is confirmed in June 2019 

study of the IEA for Japan in the context of the G20, which elaborates various future 

hydrogen options for space heating. The table below shows a Paris-compatible pathway 

where heat demand would be expected to represent more than half of global building 

energy consumption in 2030, with about 500 Mtoe of natural gas used for space and 

water heating in buildings annually. Of this, theoretical potential hydrogen demand might 

be on the order of 12–20 MtH2/yr in key markets (Canada, the United States, Western 

Europe, Japan, Korea, the Russian Federation [“Russia”] and China) if all gas boiler 

equipment installed or replaced at expected stock turnover rates between today and 

2030 were hydrogen-ready. Combining this with low-concentration hydrogen blends in 

the wider natural gas grid gives an upper bound of 14– 24 MtH2 global hydrogen demand 

in 2030. 

Table 1. 2030 natural gas demand for heat in buildings and indicative theoretical hydrogen demand 
in selected regions  

(source: IEA, June 20197) 

Region Natural gas demand 

(Mtoe) 

Competitive price range 

for hydrogen (USD/kgH2) 

Indicative hydrogen 

demand (MtH2) 

Canada 21 0.8-1.2 0.7-1.1 

United States 147 1.2-1.5 5.1-7.7 

Western Europe 80 2.0-3.0 0.5-0.7 

Japan 14 2.0-3.5 0.4-0.6 

Korea 11 0.9-1.9 2.8-4.2 

Russia 43 1.5-1.8 1.5-2.2 

China 51 1.2-1.4 1.8-2.7 

 

  

                                           
5 A full conversion is unlikely, because of exeptions in the regulations. 

6 Green in the long term, green and blue in 2050. 

7 IEA, The Future of Hydrogen, prepared for Japan in the context of the G20, June 2019. 
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The study team proposes to set up a special consultation initiative with the 

stakeholders to further discuss and investigate the issue.  

It is important to state here that the goal of that discussion will certainly NOT be define 

the full EU strategy to reach the Paris goals. That is not the role of Ecodesign or Energy 

Labelling. The goal will be to determine, whatever the Paris-strategy will be, what the 

heating appliance design can contribute to optimise the chances (or reduce the adverse 

risks) to meet the Paris-objectives.  

Regarding the Task 6 proposal to introduce a labelling-factor/ bonus for carbon-neutral 

‘100% hydrogen-ready’ boilers, the vast majority of stakeholders was not in favour. This 

has to be seen in the light of the fact that the proposal was new, and —as also stated in 

the stakeholder meeting— needs further discussion and elaboration.  

Out of the 20 stakeholders reacting, there are 4 stakeholder that find no merit in the 

proposal whatsoever, i.e. consumer association ANEC/BEUC, the electric heat pump 

section of EHPA, heat pump manufacturer Daikin and association EPEE (representing 

mostly heat pump and air conditioning manufacturers with extra-EU HQ). 

The most frequent argument by these stakeholders, citing the 2017 Energy Label 

Regulation8, is that the energy labelling should be limited to giving information based on 

energy efficiency, i.e. ratio of energy input versus performance. The measure reportedly 

creates confusion and misinterpretation of the actual efficiency of the unit and it is not in 

line with the purpose of Ecodesign. It would be misleading the consumers because the 

boilers will not use hydrogen, but are just ‘ready’ to do so and thus there will not be an 

actual economic advantage. 9  

Response: In the case of biomass in the Solid Fuel Boiler regulation there is a BLF, 

Biomass Labelling Factor, of 1.45 in the rating of boilers intended for biomass (but often 

also dual fuel and/or suitable for co-firing with coal). This is purely based on the political 

decision to promote the use of this fuel as being ‘renewable’. In other words, using 

factors to change label ratings rather than base them on physically measured energy 

efficiency is not new and applied in other regulations as well. 

As regards the economic gain of H2-ready: It is not in the lower energy costs, but it is in 

avoiding a premature replacement of the boiler, often with product lives over 20 years or 

more, when the switch from natural gas to carbon-neutral hydrogen(and biogas) has to 

be made. In that sense, the economics are comparable to buying a ‘HD-ready’ television 

set in the period 2005-2009 when there was no public High-Definition (HD) broadcasting. 

Nonetheless, consumers found it a valid argument to buy these TVs instead of the 

cheaper classic PAL-resolution TVs.  

ANEC/BEUC does not agree that hydrogen (H2) is good policy solution for (home) heating 

and does not endorse the notion of H2 as a ‘carbon-free’ fuel (i.e. GWP of zero). It would 

be a while before surplus hydrogen from wind and solar would be available, it would be 

                                           
8 Regulation (EU) 2017/1369 of the European Parliament and of the Council of 4 July 2017 setting a framework 

for energy labelling and repealing Directive 2010/30/EU (Text with EEA relevance) OJ L 198, 28.7.2017, p. 1–
23 

9 ANEC/BEUC, EHPA, Daikin, Denmark, EEB/ECOS are the most outspoken on the issue but others have similar 
reservations.  
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too expensive10, etc.. Dutch consumer association Consumentenbond believes that the 

efficiency of using hydrogen will be worse than Joule-heating11. Consumer associations, 

Denmark and ECOS/EEB believe that hydrogen will be used for transport and industry 

and not for heating. Within the timeframe of the review study hydrogen should not play a 

role. The electric division of EHPA Study sees a lack of technology neutrality as the 

proposal awards bonuses on products that are far from reaching the market and are still 

in the state of R&D. 

Response: The notion that hydrogen and other gas will play a role in the 2050 energy 

mix for space heating (and water heating) is part of most scenarios of the Commission 

vision document of November 2018. The discussion on these and other topics in the 

report are in their early stages. However, the study team is fully aware that this will be 

the start and certainly not the end of the discussion. The intention is to propose at least 

one option to meet the policy goal of a carbon neutral Europe in the area of space and 

water heating.  

The arguments in short: Apart from electrification from wind & solar, ambient & 

geothermal heat (e.g. for heat pumps), other solar assistance (heat and future hydrogen 

producing panels), some biomass & waste and maybe nuclear energy there is an 

important case for carbon-neutral gases and in particular hydrogen for space heating, in 

most European Commission scenarios12. Using carbon-neutral gas is the most economic 

option in the most recent PRIMES scenarios, saving €335 bn between 2015 and 2050 to 

reach the Paris goals.13 Of all the carbon-neutral gas-options, e.g. biogas14, 

methanation15, ammonia, etc., green hydrogen is the only one that does not need CCS to 

be carbon-neutral. 

Having said that, the timeframe till 2050 is actually very short, not only for the 

electrification scenarios (requiring 4 to 6 times more power generation capacity than 

today), but also to realise a substantial share of ‘green’ hydrogen, i.e. from electrolysis of 

surplus wind & solar, in the existing 2.21 million km gas grid connected to 118 million EU 

gas customers. That is why, in a transition period starting much sooner, ‘blue’ hydrogen 

could be the solution, e.g. from CCU16 in decarbonised natural gas through pyrolysis17 18, 

                                           
10 Citing economists like prof. Mulder from Groningen University. 

https://www.energiepodium.nl/artikel/interview-professor-machiel-mulder-groene-waterstof-is-voorlopig-
veel-te-duur 

11 See the elaboration by Consumentenbond (through ANEC-BEUC) in the compilation of stakeholder comments 
received. 

12 Commission vision document 28 November 2018.  

13 https://eurogas.org/website/wp-content/uploads/2018/05/Press-Release_scenario-study-with-PRIMES.pdf 

14 Combustion of biogas produces at least as much CO2 as combustion of fossil gas, but because the organic 
source material absorbs CO2 during its life through photosynthesis and because it is assumed that the 
organic material used for combustion will be replanted it is assumed to be low-carbon. In the Energy Label for 
solid fuel boilers biomass gets a labelling factor 1.45. The assumed conversion efficiencies for biomass 
(physical energy content and technical conversion) in the Fraunhofer study are 0.3 (compared to 1 or 1.1 for 
fossil gas).  See:  
Esser, A., Sensfuss, F., Final report: Evaluation of primary energy factor calculation options for electricity, 
Fraunhofer ISI for the EC, 13.5.2016.      

15 Methanation is the conversion of COx to methane (CH4) using hydrogen (and a Ni-catalyst). For instance: 
CO2+4H2� CH4 + 2H2O +heat. The reaction is exothermic. The methanation is called ‘carbon-neutral’ because 
in the production process of the methane CO2 is absorbed (but still some CCS is required  to be really 
‘neutral’).  

16 Carbon Capture and Utilisation. Compared to CCS (Carbon Capture and Storage) techniques it has the 
advantage of no risk of leakage and certain techniques can be pre-conversion, meaning that the 
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mixed in with the natural gas in an ever increasing share. The R/P ratio (Reserves vs. 

Production) of natural gas reserves is currently 55 year and likely to be increasing 

because of newly available shale gas, etc.. And there are strong market forces in the EU’s 

most important suppliers (Norway, NL, UK, Russia19, Algeria, Qatar) to decarbonise the 

gas before distributing it in the form of hydrogen.  

 

 

Figure 1. Methane pyrolysis diagram. Based on 
Karlsruhe Institute of Technology (KIT) and 
Institute for Advanced Scientific Studies (IASS), 
Zukunft ERDGAS 2018.  

 

 

 

 

 

There is a problem with this scenario and this is where Ecodesign could come in: Below 

30% share of hydrogen a normal natural gas boiler could work, but at a higher shares 

special adaptations are needed –beyond a simple switch of burner bed and a nozzle—to 

enable safe and optimal hydrogen combustion. This is what is intended by ‘hydrogen-

ready’, which is a boiler that can operate on both natural and a high (>30%) share of 

hydrogen gas. At some point, i.e. when switching to 100% hydrogen, some further 

adjustment of the burner bed might be needed. Without the gas boiler being ‘hydrogen 

ready’, the whole boiler needs to be replaced. This means a stranded investment of 

potentially several thousands of euros per household if and when such a switch to 

hydrogen is needed, e.g.. Socially and politically, even if a sustainable climate of the 

planet is at stake, this will be a very difficult message to sell to the citizens. To avoid 

such a situation, and given the product life of heating appliances that is now around 20 

years or more, the promotion and –eventually—making it mandatory to require 

hydrogen-readiness is paramount.  

In this context it is important to realize that only 100% (carbon-free) hydrogen gives 

carbon-neutrality. Mixing in up to 30% hydrogen in the gas grid helps in the transition 

phase, but if it stops there then the Paris goals will not be achieved.  

                                                                                                                                    
decarbonisation of natural gas into hydrogen and carbon(-compounds) takes place before distribution and use 
of the hydrogen. 

17 Abanades A, et al., Development of methane decarbonisation based on liquid metal technology for CO2-free 
production of hydrogen, International Journal of Hydrogen Energy (2015), 
http://dx.doi.org/10.1016/j.ijhydene.2015.11.164 

18 Pyrolysis of methane (CH4) without oxygen gives solid carbon C and hydrogen gas 2H2. Around  1/3 molecule 

of hydrogen can be used for the pyrolysis and 5/3 molecule of H2 is the effective output for further use. The 

solid carbon could be used e.g. as carbon black. See: Abanades A, et al., 2015. Also (more popular): 

https://www.advancedsciencenews.com/decarbonizing-natural-gas-methane-fuel-without-carbon-dioxide/  

19 E.g. https://www.bloomberg.com/news/articles/2018-11-08/russia-looks-to-hydrogen-as-way-to-make-gas-
greener-for-europe 
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The low efficiency of hydrogen conversion is often mentioned as a negative, but most 

estimates start from the assumption that the hydrogen from wind- or solar driven 

electrolysis (efficiency 75%) first needs to be stored (at very high pressure, e.g. 700 bar 

or thereabouts, to minimise storage volume) and converted again to electricity by a fuel 

cell (efficiency 50-60%) when there is not enough variable (solar, wind) renewable 

electricity. In that case, the efficiency of the process may be lower than Joule-heating 

(40%) and the costs for a single household may be extremely high.  

But the most advantageous heating appliance would be a hybrid of an electric heat pump 

and a hydrogen-fired boiler back-up. This gives the required energy flexibility (no actual 

storage, just a switch), it is cheap for the householder (no fuel cell; basically known 

technology with some minor adjustments; no stakeholder contended the 200-300 euro 

extra costs!). With a hybrid you don’t need the local storage tank –storage may be at the 

distributors—and you don’t need the fuel cell. 

Hydrogen boilers exist, as a redesign of a natural gas boiler, in experimental projects and 

–as mentioned and confirmed by the comments of BDR Thermea20.  

In that context it is much more likely that hydrogen will be used for space heating and 

certain industrial applications than for cars21. Hydrogen cars require high pressure 

storage tanks and –because electricity is much more efficient for traction than for 

combustion— a fuel cell. So, for cars it is much more efficient to directly use the 

electricity from charging batteries.  

 

(Reprinted from: SINTEF & IFPEN (forthcoming, 2019). Hydrogen for Europe pre-study report)22 

Figure 2. Illustration of a qualitative scenario for future production of hydrogen from natural gas, 

electricity from renewables and biomass  

                                           
20 BDR Thermea made these hydrogen boilers. They do correct the KIWA-report, used as a source in Task 6, 

that indeed a larger fan would not be required but that it is enough to regulate the air-side of the premix. 
Most adaptations are in sensors and controls. 

21 For trucks, trains, planes it might be advantageous to use hydrogen, but that requires a considerably smaller 
amount of hydrogen. 

22 Source: The potential for CCS and CCU in Europe, REPORT TO THE THIRTY SECOND MEETING OF THE 
EUROPEAN GAS REGULATORY FORUM 5-6 JUNE 2019, COORDINATED BY IOGP. 
https://ec.europa.eu/info/sites/info/files/iogp_-_report_-_ccs_ccu.pdf 
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Eurofuel mentions several publications related to low-carbon or carbon-neutral solutions 

Biomass-to-Liquid (BtL) and Power-to-Liquid (PtL) solutions based on CCS. The BtL-

solutions are believed to be the most relevant and are discussed in the next section. 

Response: Most PtL-solutions are based on calculated carbon-neutrality, i.e. a carbon 

credit is acquired because of CO2-absorption in production and used to compensate the 

carbon release during use (e.g. combustion).23 This is not the same as green hydrogen or 

pre-conversion decarbonisation of natural gas. Also a switch from fossil gas oil to these 

solutions does not necessarily require a replacement of the boiler. In other words, it is 

doubtful if Ecodesign or similar measures should play a role.  

2.3 Biogas 

Apart from hydrogen there are fuels that are not carbon-free during combustion, but 

carbon-neutral taking into account their credit as carbon-sinks and taking into account 

that their combustion avoids a much more damaging impact on the climate.  

The general idea is that these ‘biofuels’ originate from plants and during their previous 

life as plants they will have taken —through photosynthesis under the influence of 

(sun)light— ‘carbon’ (CO2) and water out of the atmosphere, giving sugars to the plant 

and oxygen back into the ambient. Another concept is the fact that by capturing biogas, 

i.e. the gas from anaerobic digestion or fermentation of organic waste, one avoids the 

release of a gas that is 25-times more powerful greenhouse gas than CO2. And if that 

captured gas is then combusted, releasing CO2, the overall carbon balance is still 

positive.24  

Having said that, the balance is fragile. For instance, if the biofuel is transported halfway 

around the world, e.g. from the US or Latin-America to Europe, a considerable part of the 

positive carbon-balance is destroyed because of the carbon emissions of transport.  

There is the issue of energy crops: vegetal oil crops (colza, palm seeds) grown 

specifically to substitute diesel or sugar cane grown to make methanol replacing petrol. 

Sometimes valuable rain forests, important carbon-sinks, are destroyed to make way for 

energy crops. Sometimes (monocultures of) energy crops take the place of food crops in 

areas where there is food-shortage.  

Most of these issues relate to oil-substitutes or solid biofuels. Biogas, usual from 

fermentation of organic (food-related) waste and/or manure, is typically a local energy 

source and there is no substitution of food crops. 

The European association of gas utilities Eurogas calls the mix of renewable gases ‘R-gas’ 

and believes it can make up 76% of the gas used in 2050.25 Eurogas also asked PRIMES 

                                           
23 The exceptions are ammonia and methanol from green hydrogen, both fuels that are not used for space 

heating.  

24 Bio-methane originates from all organic matter in nature like leaves, dead plants and animals, most part of 
faeces, etc., but if we can capture the part that is anthropogenic (man-made, e.g. originates from elements 
in the human food-chain) this is already a Good Thing. 

25 Eurogas presentation 2017. https://www.entsog.eu/sites/default/files/entsog-
migration/publications/Events/2017/tyndp/EUROGAS%20Renewable%20Gas%20Policy.pdf 
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in 2016 to calculate a gas scenario that definitely show large technical and economic 

advantages vis-à-vis the full electrification scenario.  

In the review clauses of the water heater regulations there is the question on the 

appropriateness to set Ecodesign requirements for biomass-based gas- or liquid fuel fired 

water heaters. To answer that question, it must first be established whether such water 

heaters can technically be distinguished from normal natural gas or oil-fired water 

heaters. This question was put by the study team to the ECO-BEDAC committee with 

experts from the water heater sector26. The answer was that although biogases or bio-oil 

may contain aggressive substances/pollutants that attack certain seals in the water 

heater these problems can be solved by using other/improved materials or designs. 

Water heaters suitable for bio-oil (FAME - Fatty Acid Methyl Ester or Biodiesel, usually a 

10% share FAME is allowed) or bio-gas can be distinguished from other water heaters by 

a fit-for-purpose indicator (indicated in technical specifications). What could be more 

serious is the wide range of calorific values that may occur with biogas. A transitional 

solution may be that, as it is done today, the biogas is mixed with natural gas to stay 

within a limited range of calorific values. Or, and in that case an adapted design is 

necessary, the water heater is equipped to handle a wide range of calorific values, 

possibly at the expense of a more limited modulation.  

A design option is to give a special energy efficiency allowance, e.g. 20%, for water 

heaters that are placed on the market exclusively to handle biogas27 But a specific 

definition is then needed to differentiate them from fossil fuel fired boilers. To completely 

exempt these water heaters, as is current practice, does not seem advisable, in order not 

to create a loophole e.g. whereby large quantities of non-compliant natural gas water 

heaters are sold as ‘biogas water heaters’.  

Another issue is the NOx-emission of biofuel water heaters, where currently there is no 

yardstick for what is feasible.  

Stakeholder comments  

Marcogaz mentions that the draft report does not acknowledge the development of 

biomethane in several Member states, i.e. biogas upgraded to natural gas quality, able to 

be injected in natural gas grids or to be used as a fuel for vehicles. In Sweden, Finland, 

the United Kingdom, the Netherlands, Denmark, the share of biomethane is above 14-15 

% of gas production. Denmark has already reached a level where 10% of the gas in the 

grid is bio methane (annual average). France has a goal of 10 % biomethane in gas grids 

by 2030. The future impact of H2 injection in gas grids should also be taken into 

consideration. The European Commission’s involvement in supporting the development of 

hydrogen on the road to a climate neutral economy can be witnessed through FCH JU 

(public/private partnership used by the EC for financing R&D and demonstration projects 

for the development of fuel cells and hydrogen). Among the calls published by FCH JU in 

2019 one deals with the impact on gas grids, and another one on the impact on end-use 

applications (gas appliances). 

                                           
26 ECO-BEDAC meeting in Leuven (BE), 18.10.2017.  

27 Only if directly relatable to biogas. If due to ongoing and future gas quality variations because of other 
reasons (LNG terminals, Russian gas, Groningen field depleted) then no allowance because "business-as-
usual". 
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Eurofuel reminds the study team that liquid biomass (‘biodiesel’) should not be forgotten 

and points to various studies that especially highlight the economic potential of biodiesel 

for Germany. The studies discuss the technologies, the economic potential (e.g. of 

electrolysers), etc..  

On the other hand, the sustainability and carbon-impact of biodiesel, especially from 

vegetable oil is fiercely debated. Green group Transport & Environment mentions 

continuous growth of palm oil imports, two-thirds of which goes to non-food applications 

such as heating oil.28 29 The impact is on indirect and direct Land Use Change (ILUC, 

DLUC), which ultimately translates into greenhouse gas (‘carbon’) emissions, as is shown 

in Figure 3 below. 

  

Figure 3. Overview of modelling results: LUC emissions per scenario. Source GLOBIOM 2015. 

Response: As mentioned before, for solid biomass boilers a Biomass Labelling Factor 

(BLF) of 1.45 applies. It thus stands to reason that also a similar factor would apply to 

gaseous or liquid biomass. However, with straw-, wood log- or pellets-fired boilers the 

                                           
28 Transport & Environment, The trend worsens: More palm oil for energy, less for food. Drivers burn more 

than half of palm oil imported into the EU, briefing, June 2019. 

29 IIASA, Ecofys et el., The land use change impact of biofuels consumed in the EU, Quantification of area and 
greenhouse gas impacts, report to the Commission, 27.8.2015.  
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product design is usually evidently different from a fossil solid fuel (coal) fired boiler and 

thus there is no (or little) danger of creating a loophole when applying the BLF. In the 

case of boilers for gaseous or liquid biomass such risk could exist. That is why Task 6 is 

proposing a labelling factor only where the boiler is clearly designed for that purpose. 

And it is believed that this is the case when the boiler is prepared for 100% biogas or 

bio-oil, i.e. able to handle a wide range of calorific values and withstand aggressive 

fractions (such as hydrogen sulphide, siloxanes, moisture) that can be found in 100% 

biogas or bio-oil (traditional oil carrying seal materials may need to be modified, bio-oil 

also often has a higher viscosity).  

It is important to realise that it is not within the scope of Ecodesign legislation to define a 

pef (primary energy factor) or similar for a situation with a significant mix-in of biogas 

(or hydrogen) in the public gas. It is understandable that this is an important subject for 

gas utilities and gas appliance industry, but the decision on the new pef for electricity 

was taken at the level of a trialogue between European Commission, Council and 

Parliament and not put forward by a contractor in a specific Ecodesign review study. The 

same goes for liquid biomass, where there is the added dimension –compared to biogas 

from fermentation— of land-use for energy crops. 

Germany (UBA-BAM) mentions that the loophole of biogas boilers should be closed. If 

space heaters are operable with conventional gas, they should meet the Ecodesign 

requirements for the operation with conventional gas. The actual use of a product cannot 

be predicted when placing it on the market. However, we do not think that biogas space 

heaters should be subject to Ecodesign when operated with biogas. The quality of biogas 

depends on the raw material (substrate) and the art of processing. Its composition is 

always different. Testing of biogas combustion at the test stand can only show emissions 

using a standard fuel composition but not real emissions. Testing of biogas makes only 

sense in local case by case examination. This cannot be solved by Ecodesign. A 10-

percentage efficiency bonus is also not an appropriate solution, according to UBA-BAM. 

Response: UBA-BAM is apparently in favour of keeping the current exemption for biogas 

boilers from the scope. Although this has so far not led to loopholes that the study team 

is aware of, loopholes could occur in the future because there is no technical definition or 

test defining a biogas boiler. In other words, it is possible to try to keep an inefficient 

boiler on the market by claiming it is a biogas boiler. Secondly, keeping a real biogas 

boiler out of the scope, with a favourable rating, also means a missed opportunity in 

promoting such a device. It also does not seem consistent vis-à-vis the practice with 

regulating solid biomass boilers. We would agree that specifying suitable tests to 

differentiate the biogas boilers from others requires a substantial effort and –later on—

surveillance effort. Thus, in the end, the policy makers will have to decide whether it is 

worth it given the relatively modest contribution that 100%-biogas boilers can make to 

decarbonisation. 
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2.4 Primary energy factor 

One of the questions in the review clause is to check the appropriateness of the 

Conversion Coefficient (CC), which in practice is synonymous to the primary energy 

factor (pef) for electricity generation and distribution. The decision on this issue has a 

bearing, not just on Ecodesign regulations but also on the Energy Efficiency Directive, 

and it has recently been decided at the level of a trialogue between Council, Parliament 

and Commission to change the pef from 2.5 to 2.1. This reflects the EU policy as 

described in preamble (40) of the recast of the EED (Directive 2018/2002):  

 

The recast EED 2018/2002/EU also draws a direct line between the use of the (revised) 

PEF and its effect on Ecodesign and energy labelling measures by requesting a revision of 

this coefficient by December 2022 and every four years after. This revision shall be 

carried out taking into account its effects on other Union law such as Ecodesign Directive 

2009/125/EC and Labelling Regulation (EU) 2017/1369 (Annex IV, footnote 3, as 

amended by 2018/2002/EU). It is therefore decided by the Union that the effects of a 

change in pef on ecodesign and labelling is addressed by studies in the context of 

Directives 2018/2002 and 2012/27. 

The change of the pef has consequences for all issues where the pef implicitly or 

explicitly plays a role in the legislation, i.e. for all conversions from electricity to primary 

energy in determining the (seasonal) efficiency, e.g. for electric heat pumps, electric 

resistance heaters and auxiliary components, but also for certain class limits that were 

set on the assumption that the theoretical maximum primary energy efficiency (from 

electricity) was 40% (CC = 2.5). With the new Energy Efficiency Directive 2018/2002 this 

becomes 47.6% (CC = 2.1). But also, for electric heat pumps it is not intended that the 

energy efficiency limits should become more lenient. An exact conversion is not possible 

but a slightly more ambitious limit for XXL and 3XL/4XL tapping patterns was assumed.  

Table 2 shows the current and pef-corrected Ecodesign minimum limits that were 

presented at the 2nd stakeholder meeting. For appliances where the limits are based on 

full-electric energy consumption, i.e. for all classes up to and including XXL, the 

correction-factor (2.5/2.1) is applied.  
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Table 2. Ecodesign minimum energy efficiency limits, current and pef-corrected 

Water heating energy efficiency per tapping profile NOW NEW 

3XS-XXS-XS-S tapping profiles 32% 38% 

M tapping profile 36% 43% 

L tapping profile 37% 44% 

XL tapping profile 38% 45% 

XXL tapping profile 60% 61% 

3XL-4XL tapping profiles 64% 65% 

 

Following the stakeholder comments hereafter, these limits were differentiated by 

technologies and the theoretical limit of 47.6% is then only relevant for electric (Joule 

effect) water heaters (See Table 3).  

For special cases where water heaters are using carbon-neutral gaseous or liquid energy 

sources like biogas, e-hydrogen and —if appropriate— other e-fuels, it is proposed to 

apply a labelling factor 1.2 to the seasonal efficiency similar in effect to the pef-correction 

(2.1/2.5). This aims at a higher label rating, e.g. A+, setting them apart from the fossil 

fuel versions.  

Stakeholder comments  

Sweden, without counterarguments from others at the 2nd stakeholder meeting in May 

2019, pleaded again –while maintaining the current energy labelling principle of one 

scale– to have at least a technology-specific Ecodesign regulation for (dedicated) water 

heaters. This would enable the policymakers to raise the overall ambition level by 

tackling specific types. It would also, according to Sweden, make it superfluous to take 

certain explicit actions like banning the pilot flame because the more specific limits would 

do that implicitly and allow a specific solution for TDHPs at least for Ecodesign 

requirements. The technology subdivision should be more specific than just between gas- 

and electric water heaters, as investigated in the 2016 special review study, but at the 

same level as the technology-specific Ecodesign regulation for space heaters. Norway 

supported this plea, because the current regulation for XXL, 3XL and 4XL phases out the 

placing on the market of complete electric storage water heating units (ESWHs) that use 

the Joule effect (resistance heaters). This is the dominant water heater type in Norway, 

because of its particular energy mix with hydropower. Furthermore, Norway presented its 

case that ESWHs can be an effective means of energy storage during the stakeholder 

meeting (see also the project website).  

Response: In the 2007-2013 period there were good reasons to follow a technology-

neutral, strictly functional approach in saving primary energy, using the newly found 

consensus on tapping patterns after 20 years of preparation. With space heating this was 

not possible, because of the considerable differences in metrics and testing procedures, 

e.g. between heat pumps boilers and fossil fuel fired central space heating boilers. At the 

moment there are still good reasons to follow the strictly functional approach and it is a 

good thing that the proposal by Sweden and Norway still maintains the energy labelling 

metrics to show consumers the actual primary energy savings across technologies. On 

the other hand, there are new policy goals relating to fighting climate change and 

reducing carbon emissions.  

And, while from the primary energy viewpoint it is detrimental to use such a high-exergy 

energy source as electricity for low-exergy applications as water heating, there is a 
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widespread belief that renewable ‘electrification’ will be an important part of the answer. 

In view of this, the study team has prepared a preliminary technology-specific set of 

Ecodesign efficiency limits for dedicated and combi water heaters, based on what could 

be estimated –given the limited time– the Least Life Cycle Cost solution with each of the 

technological categories discussed in Tasks 2 and 4. Task 2 gives a detailed breakdown of 

the acquisition costs (installation and product price) and the running costs for the 

different types, sizes and technologies of water heaters. In Task 4 average Life Cycle 

Costs are calculated for all categories and sizes. Also task 4 discusses new products and 

specific design options for the various dedicated water heaters; this information was used 

qualitatively to make an estimate of appropriate minimum energy efficiency limits in 

Table 3. Supplementary information can be found in the notes of Table 3 below. In the 

follow-up these preliminary new limit values will have to be discussed with stakeholders. 

The table below gives the preliminary set of new limit values, with some explanation in 

the notes. 

Table 3. Proposed Ecodesign new minimum energy efficiency limits for water heaters, combi 
and dedicated  

(source: preliminary estimate of LLCC by VHK, July 2019) 

 

Water heating energy 
efficiency per tapping profile 

[1] 

EIWH 
[2] 

ESWH 
[3] 

GIWH 
[4] 

GSWH 
[5] 

Storage
-COMBI 

[6] 

Instant-
COMBI 

[7] 

HPWH 
[8] 

TDHP 
[9] 

3XS-XXS-XS-S tapping profiles 42% 38% 55% 45% 45% 72% 60% 51% 

M tapping profile 45% 43% 75% 56% 56% 75% 105% 88% 

L tapping profile 45% 44% 80% 67% 68% 82% 114% 96% 

XL tapping profile 45% 45% 85% 78% 78% 90% 133% 112% 

XXL tapping profile 45% 45% 89% 83% 100% 110% 148% 124% 

3XL-4XL 45% 45% 92% 88% 105% 115% 157% 132% 

Notes:  

[1]: For oil-fired versions of the GIWH, GSWH and COMBI, multiply the limit values by 0.95  

[2]: Limits are close to maximum for electronic EIWH, at pef=2.1, according to catalogue values.  
[3]: Limits for 3XS-XL derived from pef-corrected current regulation. For XXL/3XL/4XL they are close to 

maximum.  
 

[4]: Own assessment. Limits will eliminate (indirectly) pilot flame use as requested.   

[5]: Based on best catalogue data (AO Smith)   
[6]: Limits also apply to gas-fired heat pumps (A7/W55) as well as fossil fuel boilers with external indirect 

cylinder. Limits derived from instant-combi minus storage standing losses 
 

[7]: XL-limit assumes integrated instantaneous PFHRD. XXL/3XL/4XL limits assume integrated storage 
PFHRD (<3L). Example: Intergas Xtreme 36 (XXL, 115% on GCV) 

 

[8]: Limits based on A7/W55 EN16147. Values derived from catalogue data (mainly Ariston). The S-class 
value is based on a corrected (downward) value that could be realised by a variation on the Lydos 
hybrid (currently M with 90% efficiency). Limits also apply to electric heat pumps with indirect 
cylinder (A7/W55).  

 

[9]: HPWH-limits corrected for the difference in pef, using a factor (2,1/2,5). See text hereafter. Also to 
discuss in a follow/up if this is subject to H2ready or biogas TDHPs only or broader. So very 
preliminary addition to be treated with caution. 

 

 

Stakeholders were not in favour of applying a 1.2 labelling factor for H2-ready, mainly 

because it would be misleading the consumers that the efficiency of such a water heater 

would be higher. (see also more extended version of stakeholder comments with 

paragraphs 2.2 and 2.3). At best, supported by Germany and ECOS-EEB, there could be 

an icon on the label saying that the appliance would be ready for H2 or biogas.  

Response: Such a labelling factor would not be more ‘misleading’ than the LBF or 

possibly an overoptimistic pef for electricity generation. Anyway, it is clear that it is too 

early in the political process to make such a decision, one way or the other. It is 

proposed to have more discussions and study on the subject in a follow-up. Possibly, a 
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factor could also be decided at a later stage through an external act, e.g. comparable to 

the pef for electricity.  

Most stakeholders could see the logic of adapting the Ecodesign limits of the water 

heaters to the new pef. The only exception is that it is no longer fair to the thermally 

driven (gas/oil) heat pumps (TDHP) to have only one limit for heat pumps, according to 

EHI, the TDHP-section of EHPA and Eurogas. For electric heat pumps the pef-correction 

should apply (130% HT and 150% LT) but for TDHP, i.e. heat pumps that did not profit 

from the pef-corrected CC factor, the current limits should be maintained.  

Response: This seems reasonable and will be recommended for the follow-up. 

 

Labelling classes 

To maintain the same ambition level, the energy labelling classes relating to electric 

water heaters will have to be adjusted to account for the new conversion coefficient (CC) 

of 2.1 instead of 2.5 (factor 1.19).  

For the water heating efficiency of dedicated water heaters (and combi water heaters in 

Lot 1) there is the correction for the new CC of 2.1 instead of 2.5, indicated by green 

cells in Table 4 hereafter). In principle, this correction can be applied to all current class 

limits of 40% or lower, that are still allowed under the current Ecodesign limits (green 

cells in Table 4).  

 Furthermore, the solar industry signals that in Southern Europe they have competition 

from low-cost, small gas-fired instantaneous heaters that have an “A+” label without any 

renewable energy, whereas they struggle to get an “A+” label with a solar installation. In 

other words, the label values for XS and S gas instantaneous appear too lenient and thus 

it is proposed to skip an energy class there (pink cells in Table 4). 

Due to Ecodesign measures the lowest energy classes (yellow cells in Table 4) are now 

empty and can be eliminated. However, contrary to space heaters, there is no urgent 

need for extra energy classes. Therefore, there is no need to impact the market and 

manufacturers with the administrative and commercial burden of a shift in label ratings 

for the same product at this stage (except for the XS and S class).  

Table 4. Water heater, lower Energy Label class limits NOW and NEWly proposed 

NOW water efficiency (in %) lower limit NEW water efficiency (in %) lower limit 

Class 3XS XXS XS S M L XL XXL Class 3XS XXS XS S M L XL XXL 

A+++  62  62  69  90 163 188 200 213 A+++  62  62 75 90 163 188 200 213 

A++  53  53  61  72 130 150 160 170 A++  53  53  69 80 130 150 160 170 

A+  44  44  53  55 100 115 123 131 A+  44  44  61  72 100 115 123 131 

A  35  35  38  38  65  75  80  85 A 42 42 45 45  65  75  80  85 

B  32  32  35  35  39  50  55  60 B 38 38 42 42 46  50  55  60 

C  29  29  32  32  36  37  38  40 C 35 35 38 38 43 44 45 48 

D  26  26  29  29  33  34  35  36 D                 

E  22  23  26  26  30  30  30  32 E   
      

  

F  19  20  23  23  27  27  27  28 F                 
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The new class limits for A+/A++/A+++ for the newly proposed  tapping patterns XS and 

S are more stringent than today, because in some countries (Portugal, Spain, Italy) there 

was an unfair competition between low-cost GIWHs, that could easily achieve a 44% 

efficiency –and thus an energy rating ‘A+’— and a solar collector that is renewable and 

costs 5 to 10 times as much but often could not achieve ‘A+’. See also the Task 1 report.  

Stakeholder comments 

ANEC/BEUC agrees to align EL classes and ED limits if possible. APPLiA points out 

undesired rounding effects of changing the pef from 2.5 to 2.1, especially for ESWHs. 

JRAIA supports the change of pef, asks reasons for the exemptions in Table 2 and Table 

3, and asks for a sufficient transition period.  

COGEN, BDR Thermea and more cogenerator stakeholders are arguing for a complete 

review of the PEF towards the marginal PEF. As explained before, it is outside our 

mandate to ‘correct’ the trialogue-results of European Commission, Council and 

Parliament.  

EHPA points out that the PEF also applies to (limits for) dedicated heat pump water 

heaters.  

ECOS-EEB would like the energy label for air source heat pump water heaters (also 

HPWHs) to include efficiencies for all 3 climate zones. Currently only tested at +7 ºC 

outdoor temperature, they should be tested also at -2 ºC (cold) and +20 ºC (warm). 

SPIUG mentions that a product fiche should also be mandatory for LT heat pumps (35 

ºC). 

UBA-BAM (Germany) is in favour of recalculating classes due to changes in the pef and 

showing the efficiency figure as well as electrical output and efficiency of mCHP units. 

UBA-BAM sees the need, especially towards installers, for further differentiation in upper 

energy classes to promote renewables. Asks the study to elaborate if the impact of the 

label could be improved, because there is no classic shopping situation, by showing the 

available class range and the product label in the offer. Sees only 6 labelling classes for 

water heaters and asks to assess if there is the need for further distinction in 7 classes. 

BDR Thermea comments on par. 2.4: Mentions that the PEF is in NCV and the ED & EL 

heating efficiency relates to GCV, so the PEF=2.1 should be adapted.  

Response: The new PEF=2.1 and old PEF=2.5 (ESD 2006/32/EC, OJ L 114, 27.4.2006, p. 

64–85) both use NCV, so for electricity a correction 2.5/2.1 is correct. For fossil fuel 

there is no conversion. 

Mentions that the marginal electricity saving should be applied (2.9) and not the average 

(2.1).  

Response: The decision to take the average electricity saving has been taken at the level 

of trialogue between European Council, Parliament and Commission, also based on a 

preparation with extensive stakeholder consultation (2 CFs 2014 and 2016) and a 2016 

Fraunhofer ISI study on the subject. It is not up to the study team to re-iterate that 

decision.  

Reasoning with Carnot efficiency (2.5) is highly debatable/misleading, but the outcome is 

moving in the right direction (marginal electricity).  

Response: As mentioned above; the decision has been taken at the highest level and it is 

not up to explicitly change that decision. The proposed factor 2.65 (2.5 + 1.06 for 

avoided distribution losses), decoupled from PEF, is a pragmatic solution which we 
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believe is still (just) within the domain of the ED and EL legislation, i.e. a solution that 

keeps promoting efficient mCHP also in the future. 

Finally, BDR Thermea is opposed to mentioning the electrical efficiency on the mCHP 

label, because it is a heating label that should be comparable in that sense.  

Response: It is not unusual to include relevant performance information, like the 

production of electricity by the product at hand, on the energy label.  

As documented in the minutes of the stakeholder meeting, there was a discussion on 

whether ‘rescaling’ was allowed for (boilers and) water heaters under the rules of the 

new (2017) Energy Label Regulation. In particular, EHI and some individual 

manufacturers were under the impression that nothing could be changed about the 

classes and class limits of the current energy label until 2026. Bosch TT and others 

brought forward that having no longer an ‘A’ rating for condensing boilers would be 

counter-productive because there is still a considerable saving potential in promoting 

condensing (gas/oil) boiler technology. On the other hand, there were Member States 

(e.g. Germany) and manufacturers (e.g. Viessmann) that were in favour. 

Response: The study team has the mandate, following the review clauses of the 

regulations, to look into –amongst others— technological progress and prepare proposals 

to update the legislation accordingly. The fact that boilers and water heaters were 

exempted from the obligation for other product groups to eliminate the ‘+’ classes, does 

not mean that there can be no change and it does not diminish the mandate for the 

study team. In fact, a member of the Green party in the European Parliament, present at 

the 2nd stakeholder meeting, reminded the audience of the goal to eliminate the ‘+’ 

classes if possible.  

Having said all that, the timing of the measures also plays a role. If the implementation 

date for a new labelling scheme comes closer to the year 2026, policy makers may 

decide to prolong the current scheme until that date.   

2.5 Verification tolerances  

As mentioned in Task 1, a group of laboratories is currently engaged in a broad Round 

Robin Test (RRT) project covering test repeatability and reproducibility of most types of 

water heaters. The final and complete results of this two-year ECOtest project will be 

published in the early fall of 2019. The ECOtest outcomes relate to: 

� The results and quantitative evaluation of repeatability and reproducibility of the 

Round Robin Tests according to the current test standard.  

� Following the experience of the RRTs and expert opinion, recommendations for 

standards, legislators and accreditation entities on how to increase repeatability and 

reproducibility. 

These will be discussed in the following two subsections. Furthermore, the ECOtest 

project did not include a new round of testing to find out what verification tolerances 

could be achieved with improved standards. For that reason, the study team requested 

laboratories –on a personal title– to give their expert opinion of the level of verification 

tolerances that they believe will achievable with better standards. 
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ECOtest Round Robin Test results 

The tables hereafter give the findings from RRTs in the ECOtest project. The values 

represent the outcomes of the Round Robin Test per Working Package, corrected for 

evident errors and without stragglers or outliers.30 

The columns in the table –from left to right— give the 

− name of the tested parameter (measurement unit in brackets), 

− median of test results,  

− average of test results, 

− standard deviation of the repeatability sr (in %),  

− standard deviation of the reproducibility sR (in %) 

− difference between the lowest and highest average values minmax (in %) 

− ratio of minmax and the average of the test results (in %) 

− number of test results included N test labs (#) 

In the Annex II extended tables are given, showing an alternative calculation method for 

the reproducibility by multiplying the standard deviation by 2.83 and 4.00 (R1 and R2 

absolute values respectively) and subsequently calculate them as percentage of the 

average (R1 and R2 averages). It also shows status and data processing by the labs.  

The ECOtest team-leaders point out that, while the results in the tables below can be 

regarded as ‘draft final’ and can be the quantitative basis for the discussion on 

verification tolerances,  

1. There might be (a few) results with some data that are not yet consolidated. In 

that case, no definitive conclusions can be drawn. 

2. Some of the data would apply in the conditions that the standards are improved 

according to suggestions made in the project. 

3. The relative variation Max-Min and Reproducibility are relevant to compare with 

the actual tolerance when keeping in mind that the RRT will vary in time with 

appliances tested, labs involved and possible changes in the test methods.  

4. Differences between test results can have several reasons linked to three main 

sources: the laboratories, the appliance and the test method. 

  

                                           
30 The number of stragglers and outliers can be derived from the last column, i.e. where the number of test 

labs for a specific parameter is less than the total number of test labs in the Work Package. Outliers and 
stragglers are extreme values, evaluated in this case by means of Mandel’s statistics, whereby outliers are 
observations greater than the critical value at 1% confidence level and stragglers are observations greater 
than the critical value at 5%confidence level and less or equal to the critical value at 1% confidence level.   
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Table 5. ECOtest preliminary results Round Robin Tests (RRTs), dedicated Water Heaters 

(source: misc. draft Ecotest Work Package reports, Mar. 2019; summary by VHK study team)  

RRT2 extension WP3 (11 labs) Storage water heater, 111 L, gas fired 8 kW (Hi), L tapping pattern  

 

median average sr sR minmax minmax/avg N-test labs 

40°C mix water (L) 216.9 215.84 2.48 14.49 39.13 18.13% 11 

Annual Fuel Cons. AFC (GJ GCV) 14.99 14.84 0.12 0.45 1.22 8.22% 10 

eta seasonal WH (%) 61.06 61.57 0.5 2.28 8 12.99% 11 

Gas cons Qfuel (kWh) 21.21 20.96 0.18 0.76 2.03 9.69% 10 

WP7 (8 labs) RRT3 

El. Heat pump indoor air (15°C) water heater, 1.69 kW, 300 L, 55°C DHW 

set, source 15/20°C, no smart control, tapping pattern XL 

 

 

median average sr sR minmax minmax/avg  

eta water heat (%) 138.70 138.77 
 

1.97 4.97 4% 7 

COP DHW  3.38 3.35 
 

0.08 0.22 6% 8 

Annual Energy Cons. AEC (kWh/a) 1207.74 1208.24   17.71 43.29 4% 7 

V40 litres equivalent at 40°C (L) 406.23 403.51 
 

7.72 23.20 6% 7 

Reference DHW temperature (°C) 53.09 53.15 
 

0.35 1.03 2% 7 

Rated power (kW) 1.50 1.50   0.04 0.12 8% 7 

Useful energy DHW (kWh/tap pattern) 19.19 19.22 

 

0.16 0.46 2.39% 8 

Elec. Cons during tapping (kWh/tap pat) 5.69 5.63 

 

0.32 1.01 17.94% 8 

Standby power (W) 26.06 26.15 

 

2.12 6.28 24.02% 8 

Elec cons heat up of store (kWh) 4.08 4.1   0.1 0.3 7.32% 8 

Last 4 rows are from preliminary results (not consolidated) 

 

Because they may be relevant for the verification tolerances on standing heat losses, the 

table below also gives specifics of the solar (combi) store that were tested in WP8.  

 Table 6. Solar store in WP8 

WP8 (3 labs) RRT2 Solar store, 400 L, bivalent ('hot-top') 

median average Sr sR minmax minmax/avg 

Nominal volume (L) 404 403 3 6 1.49% 

Effective volume (L) 401 397 10 19 4.79% 

Auxiliary heated volume (L) 125 128 7.41 13.94 10.89% 

Standby heat loss UA (W/K) 2.68 2.72 0.173 0.34 12.50% 

Heat transfer cap solar to store 
(W/K) 

473.62 471.02 25.38 50.56 10.73% 

Heat transfer cap aux to store 
(W/K) 

388.88 385.77 9.177 17.55 4.55% 

Standing loss S @Ts=65, Ta=20°C 
(W) 

120.6 122.5 7.97 15.6 12.73% 

WP8 (3 labs) RRT3 Solar combi store, 825 L, bivalent (EN 12977-4) 

median average Sr sR minmax minmax/avg 

Nominal volume (L) 825 817.47 13.05 22.6 2.76% 

Effective volume (L) 794 749.2 86.4 154.4 20.61% 

Auxiliary heated volume (L) 334 326.4 30.32 59.2 18.14% 

Standby heat loss UA (W/K) 3.44 3.39 0.20 0.39 11.50% 

Heat transfer cap solar to store 
(W/K) 

1199.9 1385.97 518.67 986 71.14% 

Heat transfer cap aux to store 
(W/K) 

2082 1919 741 1454 75.77% 

Effective thermal cap (kJ/K) 3285 3115 366.04 670.61 21.53% 

Standing loss S @Ts=65, Ta=20°C 
(W) 

154.9 152.7 8.809 17.2 11.26% 
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ECOtest recommendations for improvement of the standards 

During and after the RRTs the laboratories brainstormed about ways to improve 

repeatability and reproducibility in the standards, the legislation and the accreditation 

procedure. It would be out of the scope of this preparatory Ecodesign review study to 

sketch all recommendations in detail, especially because the full ECOtest report is 

expected to be approved and thus publicly available within a matter of months 

(Sept./Oct. 2019). 

Below are the pictures of a few test rigs. 

 

Figure 4. Left: Gas-fired water heater (WP3); Right: Dedicated heat pump water heater (HPWH, 

WP7 RRT3) 

 

Figure 5. Left: SHW solar store 400 L (WP8, RRT2); Right: Solar combi store 825 L (WP8, RRT3) 
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The ECOtest project’s budget did not allow for re-testing after improving the standards. 

Therefore, outside the ECOtest project, some laboratories were prepared to state their 

expectations how the verification tolerances would improve with better test standards.  

For instantaneous and storage gas-fired water heaters the minmax/avg efficiency 

values are 5% and 13% respectively. Today, it would be possible to use 8% 

(instantaneous) and 15% (storage type). After improvements, i.e. in 2021,4-5% 

(instantaneous) and 6-8% (storage type) verification tolerances should be possible.  

For the dedicated heat pump water heater (WP7, RRT3), CETIAT and Fraunhofer ISE 

recommend investigation on a broader basis needed in order to make conclusions. 

Having said that, the minmax/avg value of the water heating efficiency of the RRT3 is 

6% (without straggler). 

For V40 assessment, i.e. the equivalent water volume of 40 °C in litres, the current value 

of 3% was found to be much too low. For the gas-fired storage water heater (111 litres 

nominal volume) a minmax/avg value of 18% was found. For the dedicated heat pump 

water heater (300 litres nominal volume) a V40 minmax/avg value of 6% was found. 

Improvements are needed for the storage technology in general. More analysis is needed 

on the results to give an idea what could be the tolerance. It is recommended to set 

tolerances higher or use absolute values for the tolerances on the V40 value.  

There is no expert estimate on standby heat loss. The minmax/avg values for solar 

stores (RRT2, RRT3) are in the range of 11.5-12.5%. For the dedicated heat pump water 

heater a standby electric standby power of 26W was measured with minmax/avg of 24%, 

but it is not certain whether this includes the standby heat loss compensation or other 

issues as well. In any case, the current tolerance of 5% seems low (VHK-opinion). 

2.6 Third party verification  

Task 1 reports on the ongoing discussion between stakeholders regarding third-party 

verification of the declared efficiency values. Contrary to space heating performance 

where, depending on the form of energy input to the appliance, third-party verification is 

mandatory or not, the water heating performance of dedicated water heaters is not 

subject to third-party verification.  

The ongoing discussion is whether third-party verification should also become mandatory 

in the scope of the Ecodesign and Energy Label water heating appliances. The main 

advantages are a higher credibility, less risk of circumvention, a level playing field 

especially vis-à-vis extra-EU products. Disadvantages are higher costs and longer time-

to-market for manufacturers and the need for an expansion of laboratory capacity.  

Traditionally, the producers of the gas- and oil-fired heating water heaters are not 

principally against third-party testing, which is what they are used to for space heating 

boilers. Electric resistance water heater manufacturers have traditionally been opposed to 

third-party testing. Heat pump manufacturers, in Europe very often with extra-EU origin 

(Japan, South-Korea, USA), were traditionally against third-party verification. However, 

probably because of certification required by support schemes (local and/or national) 

coupled with the increasing competition of lower quality products, large heat pump 

manufacturers have now changed opinion and would like a system with more third-party 

checks. The details of their preferences are not yet fully clear, but there is now a basis 
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for a design option for third-party verification (that can be discussed in the second 

stakeholder meeting). 

This is an important step in creating a reliable data foundation, not just for this product 

group, but also for Ecodesign and Energy Labelling as well as related legislation in the 

context of EPBD and EED. 

Note that according to the framework directive, third-party verification can be called for if 

duly justified and proportionate to the risk. Currently also third-party verification is 

investigated for the Ecodesign of solid fuel water heaters and space heating boilers in Lot 

1. 

2.7 Ecodesign limits for XXL, 3XL, 4XL 

The inhabitants of Norway have the exceptional good fortune to live in a country with 

abundant supply of carbon-free, low-cost electricity from hydropower. As a consequence, 

Norway has practically phased out the use of all other energy sources, except wood and 

solar, in the residential and most other sectors. This means that the current Ecodesign 

limits of 62 and 64% for XXL, 3XL, 4XL water heating load profiles cannot be met with 

standard electric resistance (storage) water heaters. New XXL, 3XL, 4XL appliances, 

which are apparently popular in Norway, should either be using electric (combi or 

dedicated) heat pumps, biomass or electric resistance heaters assisted by solar collectors 

to meet the Ecodesign limits. According to the Norwegian government in 2017, none of 

these options is a full alternative to the electric (storage) resistance heaters for technical 

reasons –e.g. solar and biomass are difficult in an urban areas and the climate is not 

very favourable for solar devices– or economic reasons, e.g. the extra capital costs of 

heat pump water heating will not be recuperated in electricity saving at the very low 

electricity tariffs in Norway.  

This has been extensively documented in the Commission's 2016 special water heater 

study in 2016 and there is little dispute over the state-of-affairs. There is, however, 

disagreement over the solution.  

Norway claims that Article 15, sub 5, sub sub c) applies i.e. that "there shall be no 

significant negative impact on consumers in particular as regards the affordability and 

the life cycle cost of the product;" and thus the Ecodesign limits should be lowered to a 

level that can be accommodated by their current practice of large electric storage water 

heaters. 

The EU Member States were not won over by the argument of the strict and absolute 

interpretation of the article 15.5c) as was apparent from the stakeholder meeting and 

consultation forum at the time, but no final decision was reached.  

Therefore, during a Consultation Forum meeting on 27 March 2017, it was concluded that 

the review study would look into the issues raised. 

Now, after the second stakeholder meeting of the review study and for the arguments 

mentioned in paragraph 2.4 there is now a proposal for a technology-specific solution 

that should solve the Norwegian concern (see par. 2.4).  
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2.8 Clarification of the product scope 

In Art. 2 (definitions) of the regulations, the options of hydrogen and other electrofuels 

(e-fuels) should be mentioned with the definition of water heaters. 

Manufacturers of pool heaters and industrial process water heaters have asked if and 

how they should meet certain Ecodesign requirements for water heaters. This shows that 

the current definitions just mentioning “drinking or sanitary hot water” and “connected to 

an external supply” (of drinking or sanitary water) are not clear enough and need to be 

improved.   
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3 OPTIONS FOR SINGLE APPLIANCES 

3.1 Introduction 

Single water heaters are electric storage water heaters (ESWHs), electric instantaneous 

water heaters (EIWHs), gas-/oil-fired storage water heaters (GSWHs), gas-/oil-fired 

instantaneous water heaters (GIWHs), dedicated heat pump water heaters, electric heat 

pump water heaters (EHPWHs) and thermally driven by a gas-fired heat pump or gas-/oil 

engine (TDHPWHs). Finally, also hot (drinking or sanitary) water storage tanks are a 

specific product. All these products are regulated in the Ecodesign regulation 814/2013 
31, albeit currently not technology specific. 

They are also regulated in the Energy Label regulation 812/2013 but —on top of these 

single products— the Energy Label regulation also includes packages of the previously 

mentioned single types with solar thermal devices (SOL). Note that the Ecodesign 

regulation does not exclude solar water heaters, but also does not define them as ‘heat 

generators’ (Art. 2). Packages with solar assistance will be discussed in the next chapter.  

After consultation with industry and Member States it was learned that there are little 

problems with the Ecodesign regulation for dedicated water heaters. The only reported 

issues relate to: 

� The fact that there are 4 different test standards for storage tank standing losses and 

the transitional method does not choose between them; 

� There is a problem with certain water heaters that fall in the 3XL-4XL category for 

the Ecodesign regulation, but under the current rules should also be tested at XXL 

tapping pattern for the Energy Label regulation; 

� No differentiation between LPG-type (3rd family) and natural gas in NOx-emissions; 

� Possibilities to phase out pilot flames. 

3.2 Storage tank test standards 

Table 7 hereafter shows the specifications for measuring standing loss S of storage tanks 

according to the transitional method.  

In Task 1 there is a discussion of the single standards and also a very detailed 

comparison (Table 10, par. 3.5.4.7).  

 

  

                                           
31 This is not derived from the regulation but from the European Commission Guidelines accompanying the 

boiler and water heater regulations (September 2015). 
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Table 7. Standing loss S of storage tanks in transitional method32 

 

 

The conclusions in Task 1 are: 

� As the EN 60379 is intended for electric storage heaters, it should not be used for 

measurement of thermal stores of another kind, with other types of heat generators 

or heat transfer equipment present. 

� EN 12897:2016 and prEN 15332:2016 are fairly comparable in the sense that they 

both register heat losses over a 24 hour period. Differences are found in the 

requirements for installation (distance to walls, etc.), the number and position of 

temperature sensors and the loading of the storage tank.  

At the moment the Working Groups responsible for these standards are aligning both 

standards so that results will become comparable. EN 12897 is considered the more 

complete standard as it covers various safety requirements as well. But the most 

recent draft of EN 15332 describes better the testing of tanks with heat exchangers 

present and possibly filled with water, and offers a more unambiguous way of 

determining completion of tank charging. 

� EN 12977-3 follows a fundamentally different approach: Starting from a defined 

start-up condition (20 °C) the heater is continuously heated until the tank is fully 

                                           
32 Commission communication in the framework of the implementation of Commission Regulation (EU) No 

814/2013 implementing Directive 2009/125/EC of the European Parliament and of the Council with regard to 
ecodesign requirements for water heaters and hot water storage tanks and of Commission Delegated 
Regulation (EU) No 812/2013 supplementing Directive 2010/30/EU of the European Parliament and of the 
Council with regard to the energy labelling of water heaters, hot water storage tanks and packages of water 
heater and solar device (2014/C 207/03), OJ C207/22, 3.7.2014 
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loaded. The tank is then allowed to cool down so that between 40% to 60% of stored 

energy is lost to the ambient. Subsequently the tank is emptied completely and 

brought back into start-up condition (20 °C). Various temperatures and flows are 

registered and using a mathematical model, thermal parameters are identified. These 

parameters are adjusted so that the calculated values and test values match. The 

benefit is that this test allows determining heat losses of a family of products (up- 

and downscaling procedure, up to 600 litres). 

For the above reasons the following is proposed: Although EN 12897:2016 and prEN 

15332:2016 allegedly give comparable results, EN 15332 is preferred as it is less 

ambiguous as regards testing of tanks with heat exchangers present and determining  

the charge of the tank. EN 12977-3 might be used for solar storage tanks only. Standard 

EN 60379 should not be used for the rating of standing losses of the storage tank. The 

proposal is that the transitional method shall be clarified accordingly. 

Stakeholder comments 

At the second stakeholder meeting interest groups defended their own standard, even EN 

60379. Other stakeholders have been critical of the co-existence of 4 different test 

standards for practically the same thing. Reaction of the study team:  

Legislation should be transparent and robust. At the moment, for standby heat loss of 

storage tanks, it is neither. There are many differences between the standards as regards 

the position of sensors, procedures for thermal stability, etc.. Reproducibility of storage 

tank standby heat loss is problematic (see par. 2.5) and overall vis-à-vis the general 

public and media the credibility of Ecodesign and Energy Labelling of water storage tanks 

is at stake. If industry in the standardisation groups cannot come to a co-operation and 

agreement, it is recommended that the legislator sets a single solution.  

3.3 Micro-CHP 

It is proposed to use a calculation method that on one hand is consistent with the 

principles of the CHP-calculation in the Energy Efficiency Directive but on the other hand 

recognizes some special characteristics of mCHP as a key instrument for distributed 

(local) electricity generation with waste heat energy use. The first enhances the 

credibility of the efficiency numbers and facilitates the incorporation of e.g. financial 

incentives in the National Energy Efficiency Action Plans (NEEAPs). The second ensures 

that the efficiency accounting for mCHP will not be negatively affected by an increasing 

share of renewables in electricity generation.  

There will be no immediate impact in terms of costs and benefits for the consumer, but 

overall the measure will increase the effectiveness and efficiency of the regulation. 

The main barrier in developing the mCHP market in the EU is not with the efficiency 

numbers but with the capital costs.  

3.4 Energy label 3XL/4XL 

This issue has been discussed in Task 1, section 5.3.1. Water heaters (and combi 

heaters) that have a power output ≤70 kW are subject to both Ecodesign and Energy 

Label regulations. They should be tested at their maximum load profile or the load profile 
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one below the load profile. If they are capable of a tapping pattern 3XL/4XL then that is 

how they should be tested for the Ecodesign regulation. However, energy labelling 

regulation only goes up to a tapping pattern 2XL. This implies that  

� Manufacturers have to test twice, once 2XL for the label and again at 3XL or 4XL for 

Ecodesign.  

� The 2XL tapping pattern is not representative of the real performance and efficiency 

(because it is oversized)  

� Such water heaters (meeting the 3XL or 4XL profile) are primarily for commercial 

purposes, for which the energy label is not really intended.  

The water heating industry has made a joint request to abolish the need to test the 

3XL/4XL water heating appliances that have a power output ≤70 kW for energy labelling. 

It is proposed to grant this request.  

3.5 NOx-limits for 3rd family gases 

The current regulation sets one NOx limit for all gaseous fuels, i.e. natural gas and LPG. 

However, for third family gases (propane, butane and their blends) these limits are more 

difficult to achieve than for natural gas. To correct for this, it is proposed to apply for G30 

gases a factor 1.3 on the current NOx-limit (for natural gas) and for G31-gases a factor 

1.2. This is in line with the most recent proposal of experts in the relevant EN 15502-1 

standard33. 

3.6 Change in wet bulb temperature of exhaust air DHW HPs 

As discussed in Task 1, section 5.3.2 on standard rating conditions, experts agreed that 

the wet bulb temperature for exhaust air DHW HPs was too low (relative humidity rh 

close to 38%) and it is proposed to increase this to 15ºC (rh 59%) as in the other "indoor 

air" category in Table 6 of 812/2013 and Table 4 of 814/2013. 

The same change would apply to exhaust air HPs for space heating.    

3.7 Pilot flame 

For space (combi) heaters the pilot flame is extinct and thus it is proposed to phase out 

the use of pilot flames by setting stringent Ecodesign limits for the overall efficiency.  

Stakeholder comments 

Although Member States did not react against the idea, Sweden brought forward that –

instead of explicitly phasing out pilot flames– the limits for gas-fired instantaneous water 

heaters should be such that it would be no longer possible to use pilot flames.  

Response: In the newly proposed Ecodesign limits for GIWHs (par. 2.4) it is practically 

impossible to use pilot flames. But the saving effect of eliminating the pilot flames should 

not be exaggerated. According to experts in the 2nd stakeholder meeting, many families 

                                           
33 EN 15502-1:2012+A1:2015 Gas-fired heating water heaters. General requirements and tests 
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in Southern Europe turn off the pilot flame during the night and large part of the day. 

Furthermore, even in the tests of e.g. M-profile and higher GIWHs the pilot flame helps 

to keep the heat exchanger warm, which means that there almost no waiting time per 

draw-off compared to a GIWH with a battery ignition. For a GSWH this effect is even 

bigger, as the pilot flame helps to neutralise the standby heat loss of the storage tank. 

Nonetheless, especially for smaller GIWHs the saving effect is significant and even for 

multi-point GIWHs (M or L pattern) there is a 5-8% saving.  
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4 OPTIONS FOR PACKAGES 

4.1 Introduction 

Regulation 812/2013 on energy labelling introduces, apart from the energy labels for 

single products, also an energy label for a package of water heater and solar device.  

As has been discussed in Task 1, the Energy Label for Solar devices is not effective in the 

market. The installers cannot or will not use it and, as has been argued in Chapter 2 on 

the new labelling limits, there is little reward as often a solar collector does not even 

raise the Energy Label rating by one class.  

4.2 Solar package label  

According to stakeholders in the solar thermal industry the current energy label is too 

complicated for the installer.  

 
The regulation, ANNEX IV, point 4, says that the calculation for the label rating will follow 
the procedure in Figure 1 of that regulation and uses the following parameters 
 

� I: the value of the water heating energy efficiency of the water heater, expressed in 

%; 

� II: the value of the mathematical expression (220 · Qref)/Qnonsol, where Qref is taken 

from Table 3 in Annex VII and Qnonsol from the product fiche of the solar device for 

the declared load profile M, L, XL or XXL of the water heater; 

� III: the value of the mathematical expression (Qaux· 2.5)/ (220 · Qref) where Qaux from 

the product fiche of the solar device and Qref from Table 3 in Annex VII for the 

declared load profile M, L, XL or XXL of the water heater. 

Table 3 in Annex VII contains the load profiles for water heaters and Qref is the total 

energy content of the hot water drawn off over 24h. The number 220 comes from the 

fact that the load profile represents the peak load; the average load is 60% of the peak 

load. Instead of saying 0.6 ∙ 365 days the equation uses the rounded result (220).  

The factor 2.5 for the auxiliary (electrical) energy equals CC and should be changed to 

2.1.  

The task for the installer is to find the appropriate values in the product fiche of the solar 

collector, find out the water heating efficiency of the water heater and make the 

calculation. It is not complicated, but it requires paperwork and there is no simple rule-

of-thumb in the regulation.  
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Figure 6. Fiche for a package of water heater and solar device indicating the water heating energy 
efficiency of the package offered (Figure 1 in Regulation 812/2013) 

However, and this might be a problem for small manufacturers, the part of the 

calculation where the manufacturer has to test and calculate Qnonsol is truly complex, 

whether you use the SOLCAL or SOLICS. 

Thus, it is proposed, as for the (combi-) boilers, to use a simplified installer label for solar 

assistance. This method was proposed at the second stakeholder meeting. It was 
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generally welcomed, but according to experts from Solar Heat Europe34 and experts from 

the Solar Heating Initiative 35, the accuracy of this method can be significantly improved, 

while keeping the simplicity in implementation. The basis is a look-up table of the annual 

collector output (or the solar enhancement factor), prepared by the manufacturer of the 

solar heat system. 

The inputs for the table are:  

− Gross Thermal Yield (GTY) of the solar collector, based on number of modules (or 

similar) 

− Climate (Average, Warmer, Colder) 

− Tapping profile (M, L, XL, XXL)  

The table would differentiate between water heating and space heating. The figure and 

table below illustrate the procedure and the table  

 
 

Figure 7. Options regarding label identification process by the installer (source: Solar Heat Europe 

2019) 

                                           
34 Solar Heat Europe, Proposal for Simplified Method for Solar Thermal, position paper to study team, June 

2019. 

35 Solar Heating Initiative, pers. comm. Stefan Abrecht, June 2019. 
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Table 8. Options for table to be provided by the manufacturer summarising the solar thermal 
impact for a given collector type. 

 
 
In the case of option 2, the table can be complemented by a calculation for the package 

efficiency and the reference table from the regulations (space heating or water heating, 

depending on the case), for installer’s (or other user) convenience. 

 

 
 

Figure 8. Solar Enhancement Factor 

The Solar Enhancement Factor (or Solar Device Efficiency) should be determined solely 

with the specifications of the collector, in particular the gross thermal yield. This implies 

that several assumptions have to be made for other elements, such as the water store, 

pump or control. Taking the collector as a basis, there are several options in terms of 

reference methods. These can be grouped into two main streams:  

− GTY methods 

- EN 15316-4-3, method 2  

Solar experts will continue to work on perfecting these two methods. For water heating, 

as mentioned, the load is the tapping profile selected.  

VHK recommends this work continues and finds a place in (forthcoming) standards, so 

that (after scrutiny and final checks) it can be referenced in the Official Journal as 

method endorsed by the Commission.  
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5 ANALYSIS OF OPTIONS  

5.1 Introduction 

This chapter explores costs and benefits of the options mentioned in the previous 

sections in as much as possible. Please note that this exploration is bound by the policy 

objectives and strategies discussed in Task 3. The future role of electric heat pumps, the 

fuel switch from fossil fuels to carbon-neutral fuels and the role of renewables are 

considered a given in the context of this review study. 

What is important that the cost and benefit aspects of water heating appliances are 

addressed and as such give a direct input to a review of the regulation and as well 

contribute to the wider political discussion on the way forward.  

Note that this is a first analysis, to be extended after the final stakeholder meeting. 

5.2 Horizontal options 

5.2.1 H2-ready 

In the recent HyLAW project, the adaptation of end-use gas appliances is mentioned as 

one of the major barriers for using (carbon-free) hydrogen in the gas grid.36 This is an 

aspect where a revised Ecodesign regulation can have a large impact.  

According to the H21-report37, the total H2-ready saving for a single consumer, or 

whoever will pay the bill for the switch-over, would be in the order of €213.  

Mainly based on the experience with a town gas-to-natural gas conversion kit in 1966-

1970, they estimate that the strict water heater-conversion from natural gas to hydrogen 

would cost £277.80 (€320). Instead, if the water heater were prepared for the conversion 

(called “HYSWITCH-ready” in the report), the strict material and labour costs would be 

£92.60 (€107). These amounts are excluding the replacement of the meters, additional 

safety features and management mark-up as well as excluding the costs of switching 

other products such as cookers or dedicated water heaters.  

Likewise, another UK source identifies that gas seals, flame detection and the higher 

flame velocity of hydrogen pose problems for hydrogen combustion. And thus, a grid 

conversion would reportedly require burner heads and seals to be adjusted/replaced.38  

However, the study team believes that these sources underestimate the changes in 

modern water heater technology. More will be needed than a new seal and burner. 

Atmospheric burners are extinct; almost all burners have (pre-mix) fan-assistance. The 

higher flame velocity means a (three times) higher flow rate for the fan and —in order to 

                                           
36 HyLAW, Horizontal Position Paper Gas Grid Issues, Author: Dennis Hayter, January 2019. www.hylaw.eu 

37 The H21 Report - Northern Gas Networks, 2016 (H21 Leeds City Gate Project Concept). 
https://www.northerngasnetworks.co.uk/wp-content/uploads/2017/04/H21-Report-Interactive-PDF-July-
2016.compressed.pdf 

38 Paul E. Dodds, P.E., Demoullin, S., Conversion of the UK gas system to transport hydrogen, international 
journal of hydrogen energy 38 (2013). 
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be ready for both natural gas and hydrogen— a continuously variable speed (no single or 

multi-speed). These specs bring moderate extra costs at the design and production 

stage, i.e. basically for the higher flow rate because the rest is standard. But changing 

the fan & drive by the installer gives material and labour cost that easily surpass €300. 

That is, if it is even possible, because the burner-CPU needs to be prepared in soft- and 

hardware to regulate the fan. For that, the CPU regulates the fan and gas-valve on the 

basis of –typically—the input from ionisation. But, as is the case with hydrogen, if the 

ionisation does not work, then it needs to be replaced by a CO or oxygen sensor. In total, 

for a new burner, seals, pre-mix fan, CO or oxygen sensor and a new burner-CPU to be 

installed on-the-spot by a specialised installer, the cost will be higher than buying and 

installing a new hydrogen-fired water heater, which may cost as little as € 1400-1500 

(incl. VAT) or only 20% more than a natural gas water heater of the same quality.  

The reason is that all these design changes lead to much fewer extra costs when 

anticipated:  

� new software for the burner-CPU costs almost nothing; 

� CO- or oxygen sensors will probably become the new standard for flame control for 

quality water heaters anyway39 and their price should drop as production volume 

grows; 

� the high-flow rate variable speed combustion fans, if needed, will probably be the 

most expensive item —especially when also a low modulation is required for natural 

gas operation— but at mass production the prices should become closer to current 

prices.  

As mentioned, the study team estimates these changes to result in €100-150 extra 

production costs and thus €200-300 extra in consumer price for the average combi water 

heater. 

These are extra acquisition costs for a H2-ready water heater. The change of burner, 

seals, etc. could indeed be done at the actual conversion. If the replacement cannot be 

combined with standard maintenance then a cost of around 100 euro is reasonable (1-2 

hours work, modest material costs). Possibly such a —probably not too expensive— 

conversion kit could be delivered when acquiring the water heater.  

5.2.2 Biogas 

Whereas for the introduction of hydrogen in the gas grid, instead of natural gas, will be a 

matter of national/international decision making, for biogas it will be a local decision 

induced by the availability of larger quantities of biogas in the area.  

Biogas typically consists of 60-70% methane (CH4), 30-35% carbon-dioxide (CO2) and 

smaller quantities of hydrogen-sulphide H2S (0.3%), hydrogen H2 (3%), etc.40. The 

sulphides will typically be removed as much as possible before biogas is used for heating, 

because they can cause damage to the appliances.  

                                           
39 Also because of the trend towards the larger variation in gas qualities. E.g. the current transition towards 

‘rich gas’ in Belgium.  

40 Marx, E., Linke, W., Feuerungstechnik 2006, Verlag Gustav Kopf GmbH, Waiblingen, 2006. 
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Biogas can be mixed-in with natural gas (typically up to 10%) and in that case a normal 

natural gas water heater can be used. For that case no special provisions in the 

regulation apply.  

Alternatively, biogas can be fed directly in a water heater. In that case the water heater 

should be able to handle the pollutants (resistant materials in seals etc.) and the lower 

calorific value (typically 21-27 kJ/m³ NCV) as compared to natural gas (34-38 kJ/m³ 

NCV). In many cases a normal natural gas water heater, when equipped with a good 

combustion control, can handle that situation but there may be in limitations in the 

degree of burner modulation. In terms of NOx-emissions there are indications that the 

presence of CO2 lowers the emission-level.41  

Tentatively, it is proposed to allow an 1.2 labelling factor for the water heating efficiency 

if the water heater is placed on the market exclusively for the use with biogas42 (exact 

definition to be supplied). A similar rationale can be applied for water heaters using bio-

liquids. 

5.2.3 Primary energy factor 

As mentioned in section 2, the change in primary energy factor (conversion coefficient CC 

in the regulation) from 2.5 to 2.1 will not lead to a lower ambition level for the energy 

efficiency limits of the appliances in the water heater Ecodesign regulation.  

Instead, with the proposal for a revised Energy Labelling, the electric solutions and 

carbon-neutral fuel solutions will be favoured over the fossil fuel heating solutions. This is 

in line with the EU policy objectives. Whether or not it is in the financial interest of the 

individual consumers is difficult to say. It can be expected that mass production of the 

carbon neutral solutions will lower acquisition costs, including more efficiency and know-

how with installers.  

However, the development of energy tariffs is more difficult to predict. The transition to 

carbon-free economy in 2050 is likely cause extra societal costs of trillions rather than 

billions of euros in wind turbines, solar collectors, storage, etc.. Especially given the 

social unrest (‘gilets jaunes’, fuel poverty, and social politics in general) it is not clear 

whether and how Member States will finance such a transition and thus also not who will 

pay what amount of the bill at what time.  

5.2.4 Verification tolerances 

The ECOtest-project has made and will be making a vital contribution to responsible 

regulation, which is utterly impossible without having a clearly defined and realistic 

repeatability and reproducibility of the rules in legislation. For legal disputes on Ecodesign 

and Energy Labelling, the funding of this type of large inter-laboratory research is 

essential for the credibility, efficiency and effectiveness of the Ecodesign and Energy 

Labelling legislation.  

                                           
41 Yungjin Kim, Nobuyuki Kawahara, Kazuya Tsuboi, Eiji Tomita, Combustion characteristics and NOX emissions 

of biogas fuels with various CO2 contents in a micro co-generation spark-ignition engine, Applied Energy, 
Volume 182, 15 November 2016, Pages 539-547 

42 Meaning the manufacturer only assumes liability when used with lower calorific gas.  
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It is difficult to translate credibility into monetary costs, but the wide reproducibility 

tolerances on certain heat generators are an important signal to all market actors. 

Markets and decision makers should be aware that there may be differences, even in 

fully standardised conditions, of up to 10% between the measurements of reputable and 

fully accredited test laboratories on the exact same product, despite the fact that each 

test sequence in a lab takes weeks and costs over € 10 000 per product.  

In terms of money it means that a consumer may be saving 10% less than what is on 

the label and that he or she knows that this is the uncertainty margin.  

5.2.5 Third-party verification 

What goes for the verification tolerances also goes for third-party verification. The only 

difference, and potentially much more damaging for the credibility of minimum 

requirements and energy label ratings, is the possibility of circumvention (‘cheating’).  

This is not to say that there is more circumvention in the water heater industry than 

elsewhere, but the products are usually the largest part of the energy bill and the 

purchase decision is very often determined by energy saving and payback criteria where 

circumvention could have a decisive influence. Furthermore, energy labelling is often the 

basis for financial incentives by public institutions and must be absolutely reliable.  

For the producers, third-party verification guarantees a level playing field especially for 

EU-manufactured vis-à-vis extra-EU products. Disadvantages are of course higher costs, 

longer time-to-market for manufacturers and the (societal) need for an expansion of 

laboratory capacity. 

For the market surveillance authorities, it is a considerable advantage to be able to rely 

on accredited laboratory’s reports and cut down on their own spot checks.  

5.3 Options for single appliances 

5.3.1 Storage tanks  

Clarifying the choice of test standard in the transitional method will increase 

effectiveness of the measure and improve the level playing field between competitors.  

5.3.2 Energy Label 3XL/4XL 

Restriction of the scope to maximum XXL appliances means half the testing costs for 

manufacturers and MSAs. It also means that consumers will get better information.  

5.3.3 NOx limits 

LPG-appliances are slightly disadvantaged vis-à-vis natural gas appliances when they 

have to comply with the same NOx limits. A differentiation creates a level playing field.  

5.3.4 Sound power measurements 

Current description of assessment is unclear and not in conformity with known testing 

practice. By setting clearer test conditions, the sound power values will be more 

representative and give a lower administrative burden for industry and MSAs. 
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5.3.5 Pilot flame 

In the worst case pilot flames may consume up to 60 m³ of natural gas (approx. 600 

kWh GCV). In an M load profile and an on-mode efficiency of 50-60% this adds some 

25% (€40) to the water heater’s energy bill. There are affordable alternatives with short 

payback times, so there is no reason not to phase out this legacy phenomenon.  

5.4 Options for packages 

5.4.1 Simplifying solar bonus 

At the moment the sales of solar thermal devices are decreasing. Given that these are 

the renewable, carbon-neutral devices that perfectly fit the EU’s policy goals for energy 

efficiency and climate change, this has to be turned around. And currently the EU Energy 

Label is evidently not helping. With the simpler method it is hoped to turn around the 

situation.  
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EXECUTIVE SUMMARY 

The scope of Task 7 is to perform a scenario analysis, i.e. to analyse the evolution over 
time of environmental and socio-economic impacts due to the use of water heating 
appliances in scope of the study. The impacts include energy consumption, GHG-
emissions, monetary impacts for users and businesses, and associated jobs. 

The report covers both water heating by dedicated water heaters (Lot 2, in scope of 
regulations 812/2013 (Energy Label) and 814/2013 (Ecodesign)), and water heating (for 
non-space-heating use) by central heating boilers (Lot 1, in scope of regulations 
811/2013 (Energy Label) and 813/2013 (Ecodesign)). This enables an overall view on the 
impacts of water heating and facilitates comparison with e.g. the estimated total EU 
demand for hot water (Task 3), and with Eurostat data on residential energy 
consumption for water heating. 

The impacts are first estimated for the Business-as-Usual (BAU) scenario, reflecting the 
situation and the projection with the current regulations in force (as cited above). In a 
next step the impacts are estimated for an ECO-scenario, including the policy options 
presented in the Task 6 report, with the aim to derive the change in impacts (savings) 
due to these options. The impacts are also estimated for a BAU0 scenario, representing 
the projection in absence of the existing EL- and ED-regulations, with the aim to derive 
the change in impacts (savings) due to the current regulations. 

User demand for water heating (load): 

The scenarios were developed using as a reference the EU total electricity and fuel 
consumption for water heating in 2016, derived from residential data reported by 
Eurostat. Loads (user demands for water heating) in the scenario analysis were set lower 
than initially estimated in Tasks 3 and 5, in particular for the dedicated water heaters, to 
obtain a closer match with the energy data. This indicates that dedicated water heaters 
are used less than could be concluded from the associated tapping pattern classes 
(average appliance oversized). In addition, in particular for electric water heaters, many 
are installed in secondary dwellings (holiday homes), where the heat demand is lower.  

The total EU-28 water heating load in 2016 is 375 TWh, approximately corresponding to 
heating 6400 million m3 of water from 10 °C to 60 °C. 

Energy consumption: 

In 2016 the primary energy consumption by water heaters in scope of this study is 672 
TWh/a, of which 397 TWh/a fuel and 275 TWh/a primary energy for electricity 1. 
Considering the total heat output of 375 TWh/a, the average water heater efficiency in 
2016 is 56%.  

In 2030, in the BAU scenario, the primary energy decreases to 553 TWh/a, of which 280 
TWh/a fuel and 273 TWh/a primary energy for electricity. The load-weighted average 
water heater efficiency in 2030 is 70%. 

                                           
1 For conversion of electricity to primary energy, a Primary Energy Factor (PEF) of 2.1 is used. 
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In 2050, in the BAU scenario, the primary energy increases again to 592 TWh/a, of which 
219 TWh/a fuel and 373 TWh/a primary energy for electricity. The load-weighted average 
water heater efficiency in 2050 is 76%.  

In the ECO-scenario, using the measures proposed in Task 6, the 2050 primary energy 
can be reduced to 417 TWh/a, a saving of 175 TWh/a (30%), of which 67 TWh less fuel 
and 108 TWh less primary energy for electricity. This saving derives from an 
(accelerated) shift in sales from lower-efficiency gas/oil products towards higher-
efficiency hybrids, heat pumps, micro-CHPs and solar devices, and from the increased 
use of PFHRDs 2. In the ECO-scenario in 2050, the average water heater efficiency is 
110%.  

GHG-emissions: 

In 2016 the EU-28 total GHG-emissions due to the use of water heaters in scope of the 
study are 134 MtCO2eq/a of which 51% derives from the use of gaseous fuels, 10% from 
liquid fuels, 38% from electricity and less than 1% from refrigerant losses. 

In 2030, in the BAU-scenario, the total emissions reduce to 87 MtCO2eq/a. The 35% 
decrease compared to 2016 is due to a decrease in gas and oil consumption, to mixing 
natural gas with a share of hydrogen, and to a decrease in GWP-factor for electricity 
(higher share of renewables). 

In 2050, in the BAU-scenario, EU total emissions due to the use of water heaters reduce 
to 50 MtCO2eq/a (63% less than in 2016, due to the same reasons mentioned for 2030). 
In the ECO-scenario, the 2050 emissions can be further reduced to only 20 MtCO2eq/a, a 
saving of 30 MtCO2eq/a (60%) compared to BAU 2050, when replacing the natural gas – 
hydrogen mix by 100% hydrogen starting from 2040. To enable this saving, it should be 
made mandatory from 2025 for all gas-based water heating appliances to be H2-ready. 

User expense: 

In 2016 the EU-28 total user expenses for water heating in scope of the study are 68 bn 
euros, of which 7 bn euros acquisition costs (purchase and installation), 51 bn euros 
energy costs and 10 bn euros maintenance costs 3. 

In the BAU-scenario, these expenses are projected to increase to 69 bn euros in 2030 
and 95 bn euros in 2050. In the ECO-scenario, the 2050 user expense can be reduced by 
16 bn euros (-17% compared to BAU 2050). These savings are the balance of 4 bn euros 
additional acquisition costs (for purchasing and installing hybrids, heat pumps, micro-CHP 
and solar devices instead of less expensive gas- and oil-based water heaters), and 20 bn 
euros savings on energy costs (lower energy consumption due to use of high-efficiency 
water heaters). 

Revenues and jobs: 

In 2016, business revenues related to space heating products in scope, sold and used in 
EU-28, amount to 15 bn euros, of which industry revenue 2.0 bn (13%), wholesale and 
retail together 1.1 bn (7%), installation 3.2 bn (21%) and maintenance 8.7 bn euros 

                                           
2 Passive Flue Heat Recovery Device 
3 All expenses are in 2015 euros and include 20% VAT for residential share. Annual increase of energy rates 

follows PRIMES 2015 reference scenario: 1%/a for electricity rates; 1.5%/a for gas and oil rates. 
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(58%). These revenues indicate 165,000 associated jobs (worldwide, not necessarily in 
EU-28). 

In the BAU-scenario the total business revenues are projected to increase in 2030 to 
17.6 bn euros and 189,000 jobs, and in 2050 to 22.6 bn euros and 245,000 jobs. In the 
ECO-scenario in 2050, revenues are projected to further increase by 3.7 bn euros, 
creating 44 thousand additional jobs, mainly in industry and in installation. 

Summary: 

Table 1: Summary of scenario results for years 2020, 2030, 2040 and 2050, for the BAU- and ECO-scenarios.  

(inc = increment, BAU-ECO; negative values indicate a reduction in ECO; positive values an addition in ECO. 
Source: VHK analysis 2019) 

Total Water Heating unit 2020 2030 2040 2050 

 Scenario BAU BAU ECO inc BAU ECO inc BAU ECO inc 

Sales '000 16,589 18,210 17,199 -1,012 19,800 17,789 -2,011 21,383 18,380 -3,003 

Stock '000 281,488 288,095 282,528 -5,567 309,898 290,241 -19,657 335,621 300,832 -34,789 

Unit heat output  kWh heat/a 1,346 1,339 1,370 31 1,330 1,440 110 1,332 1,525 194 

EU total heat output TWh heat/a 379 386 387 1 412 418 6 447 459 12 

Primary energy TWh prim/a 632 553 507 -46 565 444 -121 592 417 -175 

Final energy TWh final/a 489 410 374 -36 397 310 -87 397 278 -118 

   o/w electricity TWh elec/a 129 130 121 -9 153 123 -30 178 127 -51 

   o/w fuel TWh fuel/a 360 280 253 -27 244 187 -57 219 151 -67 

GWP emissions MtCO2/a 124 87 80 -7 67 35 -32 50 20 -30 

Acquisition costs bn € 8 10 12 1 12 15 3 15 19 4 

Energy costs bn € 49 49 45 -4 58 46 -12 69 49 -20 

Maintenance costs bn € 10 10 10 0 11 11 0 11 11 0 

Total running costs  bn € 59 59 55 -4 68 56 -12 81 60 -20 

Total expenditure bn € 67 69 67 -3 81 71 -9 95 79 -16 

Revenue Industry m € 2237 2743 3071 329 3252 3946 694 3792 4841 1049 

Revenue Wholesale m € 588 722 809 87 857 1042 185 1000 1279 279 

Revenue Retail m € 588 722 809 87 857 1042 185 1000 1279 279 

Revenue Installation m € 3583 4672 5317 644 5770 7146 1376 6942 9035 2093 

Revenue Maintenance m € 8686 8712 8700 -12 9238 9211 -26 9908 9881 -27 

Jobs Industry, OEM, services '000 jobs 41 51 57 6 60 73 13 70 90 19 

Jobs Wholesale '000 jobs 2 3 3 0 3 4 1 4 5 1 

Jobs Retail/ install/ maint. '000 jobs 123 135 142 7 152 168 15 171 195 23 

Jobs Total '000 jobs 166 189 202 14 216 244 29 245 289 44 

 

 
 

 

 

 

 

 

 

 

 

 

 



 

VI 

ACRONYMS AND UNITS 

3XS/XXS/XS
/S/M/L/XL/X
XL/3XL/4XL  

Size classes for water heating 
tapping patterns, from very 
small XXS to medium M to very 
large 4XL 

811/2013 Energy Label Commission 
Delegated Regulation (EU) No. 
811/2013 for central heating 
boilers  

812/2013 Energy Label Commission 
Delegated Regulation (EU) No. 
812/2013 for dedicated water 
heaters  

813/2013 Ecodesign Commission 
Regulation (EU) No. 813/2013 
for central heating boilers 

814/2013 Ecodesign Commission 
Regulation (EU) No. 814/2013 
for dedicated water heaters 

ASHP Air-source heat pump 

CH Central Heating 

CHB Central Heating Boiler 

CO2 Carbon dioxide  

(m)CHP (micro) Combined Heat and 
Power 

EC  European Commission 

e-fuels Electro-fuels (gas/oil produced 
with carbon-neutral electricity 
through electrolysis, 
methanation, etc.) 

EHP Electric heat pump 

EIA Ecodesign Impact Accounting 

EIWH Electric Instantaneous water 
heater 

ENER EC, Directorate-General Energy 

ESWH Electric Storage water heater 

FC Fuel Cell 

GCV Gross Calorific Value (of a fuel) 

GHP Gas-fired heat pump 

GIWH Gas Instantaneous water 
heater 

GSHP Ground-source heat pump 

GSWH Gas Storage water heater 

H2 Hydrogen 

HP Heat pump 

NCV Net Calorific Value (of a fuel)  

PEF primary energy factor 

PEM  Proton Exchange Membrane 

SH Space Heating 

SOFC Solid Oxide Fuel Cell 

VHK Van Holsteijn en Kemna 
(author) 

VSHP Exhaust-air heat pump 

WH Water Heating 

ηs Seasonal space heating energy 
efficiency 

 

Parameters 

P Power [kW] 

E energy input [kWh] 

Q heat output[kWh] 

η efficiency [-] 

h hours 

K degree Kelvin 

kWh kilo Watt hour 

TWh Tera Watt hour (1012) 

°C degree Celsius 

a annum (year) 

W Watt 
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1 INTRODUCTION  

1.1 Scope 

The scope of Task 7 is to perform a scenario analysis, i.e. to analyse the evolution over 
time of environmental and socio-economic impacts due to the use of space heating 
appliances in scope of the study. The impacts include energy consumption, GHG- 
emissions, monetary impacts for users and businesses, and associated jobs. 

The report covers both water heating by dedicated water heaters (Lot 2, in scope of 
regulations 812/2013 (Energy Label) and 814/2013 (Ecodesign)), and water heating (for 
non-space heating use) by central heating boilers (Lot 1, in scope of regulations 
811/2013 (Energy Label) and 813/2013 (Ecodesign)). This enables an overall view on the 
impacts of water heating and facilitates comparison with e.g. the estimated total EU 
demand for hot water (Task 3), and Eurostat data on residential energy consumption for 
the water heating function. However, subtotals of impacts are also provided per 
regulation scope, i.e. separately for dedicated water heaters and for central heating 
boilers. 

The impacts are first estimated for the Business-as-Usual (BAU) scenario, reflecting the 
situation and the projection with the current regulations in force (as cited above). In a 
next step the impacts are estimated for an ECO-scenario, including the policy options 
presented in the Task 6 report, with the aim to derive the change in impacts (savings) 
due to these options. The impacts are also estimated for a BAU0 scenario, representing 
the projection in absence of the existing EL- and ED-regulations, with the aim to derive 
the change in impacts (savings) due to the current regulations. 

1.2 Methodology 

The scenario analysis follows the MEErP4, and more in particular the methodology of the 
Ecodesign Impact Accounting (EIA)5.  

The inputs for the calculations, e.g. sales, lifetimes, loads (user demand for heat output), 
(real-life) efficiencies, prices, rates, etc. are taken from the information presented in the 
preceding task reports. 

The analysis covers the period 1990-2050, with additional inputs for sales and 
efficiencies going back as far as 1960 to enable realistic stock calculations from 1990 
onwards. The analysis is performed for EU-28 (including UK). 

Table 2 gives a survey of the base cases considered in the scenario analysis: dedicated 
electric, dedicated gas, dedicated heat pump, dedicated solar, water heating linked to 
gas boilers, oil/gas jet burners, electric boilers, gas/electric hybrids, heat pumps, micro 
CHP, and solar combis. 

                                           
4 https://ec.europa.eu/docsroom/documents/26525 
5 Wierda, L., Kemna, R. et al. (VHK), Ecodesign Impact Accounting, VHK for EC DG ENER C.3, 2013-2018. 

https://ec.europa.eu/energy/en/studies/ecodesign-impact-accounting-0 
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The subdivision of EIWH, ESWH and GIWH in smaller (secondary) and larger (primary) is 
related to the availability of sales and stock data. In addition the split enables a better 
estimate of average loads and efficiencies. 

The subdivision of GSWH in condensing and non-condensing models is related to the 
availability of sales and stock data. 

The base cases for water heating linked to central heating boilers (combis) are the same 
as those used for the space heating analysis (see separate report). 

Table 2. Base cases considered in the scenario analysis 

WH Dedicated WH Linked to Central Heating Boiler 

EIWH Electric Instantaneous < 12 kW (secondary) CHB Gas Combi Instantaneous WH 

EIWH Electric Instantaneous ≥ 12 kW (primary) CHB Gas + Cylinder WH 

EIWHS Electric Instantaneous Shower (secondary) CHB Jet Burner Oil/Gas + Cylinder WH 

ESWH Electric Storage ≤ 30 L (secondary) CHB Electric (Joule) + Cylinder WH 

ESWH Electric Storage > 30 L (primary) CHB Hybrid Gas/Electric WH 

GIWH Gas Instantaneous < 13 L/min (secondary) CHB Electric HP + Cylinder WH 

GIWH Gas Instantaneous ≥ 13 L/min (primary) CHB Gas HP + Cylinder WH 

GSWH Gas Storage, Condensing CHB Gas mCHP + Cylinder WH 

GSWH Gas Storage, Non-condensing CHB Solar Combi 

Dedicated WH Heat Pump  

Dedicated WH Solar  

 

1.3 Report Structure 

This Task 7 report contains, after this introductory chapter 1, separate chapters per 
parameter, i.e. sales, stock, load (demand for space heating), energy efficiency, energy 
consumption, GHG-emission, user expense, business revenues and jobs. Each of these 
chapters presents data for the BAU-scenario, the ECO-scenario, and the differences BAU-
ECO (savings, change in impacts). 

Data for the BAU0-scenario are not discussed in detail, but shown as reference in figures 
comparing scenario results and included in the detailed tables of Annex A. 
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2 SALES 

Sales data for dedicated WH up to 2016 have been taken from the Task 2 report. For 
most base cases, data were available for years 1991, 2004, 2014 and 2016. For some 
base cases an annual time series from 2004 to 2016 could be used. Between 1991 and 
2004 data have been interpolated linearly.  

For WH linked to central heating boilers, the same sales were used as in the scenario 
analysis for Space Heating, but subtracting 20% of the sales for jet burners without 
cylinder and heat-only gas appliances 6.  

Where devices were on the market already before 1990, the annual variation of sales has 
been derived from the existing Ecodesign Impact Accounting model (not shown in figures 
below, but relevant for stock calculations in earlier years). 

For the projection of sales beyond 2016 in the BAU-scenario, for WH linked to central 
heating boilers, the same trends are used as in the model for space heating. In general 
these imply a shift in sales from oil/gas boilers to gas/electric hybrids, electric heat 
pumps, gas heat pumps and micro-CHP. The proposed measures (Task 6) are expected 
to further promote the sales of gas/electric hybrids, heat pumps, micro-CHP and solar 
combis, accelerating the decrease in sales for gas and oil appliances.  This is reflected in 
the sales for the ECO-scenario (Figure 1).  

As regards future trends for dedicated water heaters, in the BAU-scenario the sales follow 
the long term trend, which is increasing for electric appliances and more or less stable for 
gas appliances. Dedicated WH heat pumps and solar slightly increase. The proposed 
measures (Task 6) are expected to further promote the sales of heat pumps and solar, 
with a parallel decrease in sales of electric and gas appliances. This is reflected in the 
sales for the ECO-scenario (Figure 1).  

The total sales in the ECO-scenario are smaller than in the BAU-scenario. This is due to 
single-point WHs (with low heat output) being gradually substituted by multi-point WHs 
(with higher heat output). This substitution is not one-to-one but several-to-one, so that 
overall sales (and stock) decrease, but the overall heat output remains more or less the 
same (see chapter on heat demand).  

 

                                           
6 According to information in the Task 2 report, around 20% of the oil/gas jet burners and of the non-

instantaneous gas boilers is sold without a storage cylinder for water heating (heat-only). In those cases, 
sales for WH are 80% of the sales used for SH. For other bases cases, the WH sales are the same as the SH 
sales. 
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(source: VHK elaboration of BRG data up to 2016; VHK projection 2016-2050) 

Figure 1. Annual sales of Water Heating appliances, total for EU-28 in 000 units, for the BAU-

scenario (top) and the ECO-scenario (bottom)  
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3 STOCK 

The stock is the quantity of water heating appliances that is installed and operating in 
EU-28. In the analysis methodology, the stock in a given year is calculated as the sum of 
the sales over lifetime preceding years, i.e. summing the quantity of units sold in earlier 
years that have not yet reached their end-of-life. For example, for a base case that has a 
20 year lifetime, the stock in 2010 is the sum of the sales over years 1991-2010. 

Some reference data for the stock are available in the Task 2 report, typically for years 
2004 and 2014. However, these stock figures are limited to the residential sector (while 
the scenario analysis should also include tertiary, industry and other sectors), to primary 
water heaters (less data are available for secondary water heaters), and they are 
expressed in number of dwellings using a certain type of water heater (while the scenario 
analysis wants to consider the number of units installed). In addition, a significant 
number of dwellings is reported to use ‘collective’ water heating, but without specifying 
which type of heater is involved. Hence, the Task 2 stock data were used as reference for 
the order of magnitude, but without trying to exactly match them. 

For dedicated WH a lifetime of 15.4 years is used. To obtain a better match with the 
stock data reported in Task 2, for EIWH > 12 kW and ESWH > 30 l a variable lifetime is 
used 7. 

For linked WH the same lifetime is used as in the model for space heating. This is 24 
years for jet burners and 18 years for all other linked-WH base cases. 

Figure 2 shows the EU-28 total stock of water heating appliances in the scope of this 
study and leads to the following remarks: 

� Over the period 1990-2010, the stock has increased by more than 30%, from 
nearly 200 mln units in 1990 to around 270 mln in 2010. This is due to the increase 
in number of households, the increase in requested comfort level, and to a shift 
from water heaters not in scope of this study to water heaters in scope. 

� Over the period 2010-2030 the total stock of water heaters more or less remains 
constant.  

� Following 2030 the stock slightly increases again, to 340 mln units projected in 
2050 in the BAU-scenario (300 mln in the ECO-scenario).  

� As explained for the sales, in the ECO-scenario the stock is lower than in BAU. This 
is due to more single-point WHs with low heat output being substituted by less 
multi-point WHs with higher heat output. The total heat output in BAU and ECO is 
more or less the same, see chapter on heat demand. 

                                           
7 For EIWH > 12 kW, to match the reported 2004 stock, a lifetime of 18 years is required, but this lifetime 

would then lead to a 2014 stock that is much higher than reported in Task 2. The lifetime has been gradually 
decreased to 12.5 years in 2014 to get a better stock match. 
For ESWH > 30 L, the lifetime is set to 15 years in 2004 and 15.4 years in 2014 to approximately match the 
stock figures reported in Task 2. A gradual increase to 16.7 years in 2025 is applied to avoid a decrease of 
the overall total water heater stock between 2014 and 2025. 
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� In 2016, the total stock of water heaters is 280 mln units, of which nearly 60% are 
dedicated WHs. Approximately half of the dedicated WHs are secondary water 
heaters (single point with low heat output). 

� In 2016, 52% of the stock are appliances taking gas or oil in input. This decreases 
to 46% in 2030 and 35% in 2050. 

 

 

 

 
 (source: VHK scenario analysis 2019) 

Figure 2. Stock of Water Heating appliances, total for EU-28 in 000 units, for the BAU-scenario (top) 

and the ECO-scenario (bottom) 
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4 LOAD 

The load is the user demand for water heating output. The total EU-28 load in 2014 was 
initially derived in the Task 3 report (par 2.3 and 2.4) as 470 TWh/a, subdivided in 391 
TWh for residential and 78 TWh non-residential (20% of residential).  

Based on recent Eurostat figures regarding the final energy consumption for water 
heating in the residential sector (Table 3), the estimate for the EU total water heating 
load was revised to 484 TWh/a, of which 364 residential and 120 non-residential (33% of 
residential). A part of this load is covered by water heaters not in the scope of this study 
(e.g. WH using solid fuel, district heating using ‘derived heat’), leaving an estimated 413 
TWh in scope, of which 311 residential and 103 non-residential. 

The same Eurostat data also provide a reference for the final energy consumption by 
water heaters in 2016. Increasing the values of Table 3 by 33% to account for the non-
residential sector: 

� Reference for electricity:     123 TWh 

� Reference for fuel (gas and petroleum products): 369 TWh 

 

Table 3. EU-28 Final Energy consumption in the residential sector for water heating in 2016  

(source: VHK elaboration of Eurostat data8 ) 

Final Energy in TWh Water heating 

Electricity                     92   
Derived heat                     53   
Gas                   228   
Solid fuels                       8   
Petroleum products                     49   
Renewables and wastes                     46   
sum                   476   

 

Initially, based on average power and storage volume of each base case, and based on 
the subdivision of sales over tapping pattern classes for some base cases, unit loads for 
the dedicated water heaters were established using the data for the associated tapping 
pattern classes (3XS - 4XL). Next, an average unit load was assigned to all linked WH 
base cases, to match the estimated overall EU load of 413 TWh. However, using this 
approach the resulting final energy was considerably higher than the values derived from 
Eurostat data. 

At this point, in particular the loads for dedicated water heaters were reassessed, 
considering: 

� typical use, e.g. kitchen tap, shower, bath with corresponding patterns, 

                                           
8 Source Eurostat, accessed March 2019, not including Estonia, Cyprus and Slovakia (1.3% of EU households): 

https://ec.europa.eu/eurostat/statistics-
explained/index.php/Energy_consumption_in_households#Source_data_for_tables_and_figures_.28MS_Excel
.29 
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� waiting times (until Tm water is >25 ˚C) and corresponding amounts of water lost, 
for instantaneous water heaters, 

� high usage share (30%) of electric water heaters in secondary dwellings (holiday 
homes), with an estimated load of 25% of that in a primary dwelling, 

� an average oversizing of water heating appliances, i.e. people using less hot water 
than would be indicated by the tapping pattern for which the appliance is sold. 

For gas- and oil-based linked WH, the loads were chosen based on values reported in the 
2013 impact assessment for water heating by central heating boilers. For WH linked to 
gas/electric hybrids and electric heat pumps, the sales-weighted average load of gas- 
and oil-linked WH is used 9.  

The resulting unit loads and total EU-load per base case for year 2016 are reported in 
Table 4. The overall EU-load for water heaters in scope of the study is 375 TWh, which is 
intentionally slightly lower than the initial estimate, to get a final energy consumption 
closer to the values derived from Eurostat data (see chapter on energy). 

Table 4. Unit loads (kWh/a) and resulting total EU water heating load (TWh/a) per base case for 
year 2016, and total EU load for WH appliances 

(source: VHK 2019) 

Dedicated WH unit EU stock  Linked WH unit EU stock 
(kWh/a) (TWh/a)   (kWh/a) (TWh/a) 

elec/EIWH/<12 kW 78 0  gas/combi-inst. 1917 142 

elec/EIWH/>12 kW 451 4  gas/comb-cyl. 2587 56 

elec/EIWHS/shower 477 10  oil/combi-cyl. 2587 36 

elec/ESWH/<30 L 238 7  elec/combi-cyl. 1372 1 

elec/ESWH/>30 L 1029 68  gas-elec/hybrid 2101 0 

gas/GIWH/<13 l/m 310 6  elec/HP 2101 9 

gas/GIWH/>13 l/m 1422 6  gas/HP 5436 0 

gas/GSWH/c 3543 0  gas/CHP 2624 0 

gas/GSWH/nc 3543 10  Solar/combi 5167 3 

elec/dedicated HP/ 2647 2     

solar/dedicated 1492 13     

total dedicated  126  total linked  249 

       

    total WH in study  375 

 

In agreement with remarks in Task 3, the unit WH load is assumed to remain constant 
from 2015 onwards. Before 2015, the same annual load variation is used as now applied 
in the Ecodesign Impact Accounting for water heaters (between -0.2 and -0.5%/a). 

Multiplying the unit loads by the corresponding stocks, the total EU-28 water heating load 
for appliances in scope of this study is obtained, see Figure 3 and Figure 4. 
Notwithstanding differences in total stock, the total EU-load is almost identical for the 
BAU- and ECO-scenarios. This is due to more single-point WHs with low unit heat output 
being substituted by less multi-point WHs with higher unit heat output. 

                                           
9 In the modelling, hybrids and heat pumps are assumed to be replacing gas/oil boilers, and preferably the shift 

in sales should not lead to a change in load. 
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(source: VHK scenario analysis 2019) 

Figure 3. EU-28 total water heating load (user demand for heat output) in TWh/a, for appliances in 
scope of this study, for BAU-scenario (top) and ECO-scenario (bottom) 

0

50

100

150

200

250

300

350

400

450

500

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

TWh/a
EU Load Water Heaters BAU (TWh/a)

Solar Combi

Solar dedicated WH

Electric HP+Cyl.

HP WH Dedicated

Electric Storage WH >30L

Electric Storage WH <30L (2nd)

Electric Instant. WH >12 kW

Electric Showers WH (2nd)

Electric Instant. WH <12 kW (2nd)

Electric boiler (Joule) +Cyl.

Hybrid gas/elec combi or +cyl.

Jet oil/gas solo+cylinder

Gas HP +Cyl.

Gas mCHP+Cyl.

Gas Instant. WH <13L/min (2nd)

Gas Instant. WH >13L/min

Gas Storage WH Condensing

Gas Storage WH Non-Condensing

Gas Storage Combi or +Cyl.

Gas Combi Instantaneous

S
O

L 
1
9

G
A
S
 &

 O
IL

 1
7
9

E
LE

C
T
R
IC

 2
4
9

G
A
S
 &

 O
IL

 2
5
8

E
LE

C
T
R
IC

1
0
1

S
O

L 
1
6

375

447

0

50

100

150

200

250

300

350

400

450

500

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

TWh/a
EU Load Water Heaters ECO (TWh/a) Solar Combi

Solar dedicated WH

Electric HP+Cyl.

HP WH Dedicated

Electric Storage WH >30L

Electric Storage WH <30L (2nd)

Electric Instant. WH >12 kW

Electric Showers WH (2nd)

Electric Instant. WH <12 kW (2nd)

Electric boiler (Joule) +Cyl.

Hybrid gas/elec combi or +cyl.

Jet oil/gas solo+cylinder

Gas HP +Cyl.

Gas mCHP+Cyl.

Gas Instant. WH <13L/min (2nd)

Gas Instant. WH >13L/min

Gas Storage WH Condensing

Gas Storage WH Non-Condensing

Gas Storage Combi or +Cyl.

Gas Combi Instantaneous

S
O

L 
4
2

G
A
S
/O

IL
 1

4
2

E
LE

C
T
R
IC

 2
7
6

G
A
S
 &

 O
IL

 2
5
8

E
LE

C
T
R
IC

1
0
1

S
O

L 
1
6

375

459



 

Ecodesign Review Water Heaters, Task 7 Final | July 2019 | VHK for EC 9 

 
(source: VHK scenario analysis 2019) 

Figure 4. EU-28 total water heating load (user demand for heat output) in TWh/a, for appliances in 
scope of this study, for the BAU0-scenario (without existing regulations), for the BAU-scenario (with existing 
measures) and for the ECO-scenario (including new proposed measures) 
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5 ENERGY EFFICIENCY  

The efficiencies used in the model are primary energy efficiencies, i.e. representing the 
heat output divided by the Gross Calorific Value (GCV) of the primary energy input. 
Where the input to the water heater is (partly) electric, a PEF = 2.1 has been used to 
convert electricity to primary energy10. The efficiencies include electricity consumption by 
auxiliaries. For heat pumps, mCHP and solar devices, the efficiencies include the 
supplementary heater. In line with the findings of Task 4, real-life efficiencies are used in 
the analysis. 

The base case efficiencies (of products sold in a given year) have been determined 
considering information from the preceding task reports (in particular Task 4), from the 
2013 Impact Assessment reports 11 12, from the 2007 preparatory studies 13 14, and from 
study team research on recent products and trends. Tables with average sales 
efficiencies for various years, for the BAU- and ECO-scenarios, are included in Annex A.  
A short discussion for each base case follows below: 

Electric Instantaneous: efficiency 34-36% in 2010, increasing to 44-46% in 2015 due to 
current regulations (BAU) and no further improvement. Same value in ECO. 

Electric Storage: efficiency 36-37% in 2010, increasing to 41-42% in 2015 due to current 
regulations (BAU) and no further improvement. In ECO from 2020, gradual increase to 
55% in 2050. This includes the assumption that hybrid electric - heat pump solutions will 
be used 15. 

Dedicated Gas WH: for all dedicated gas water heaters there is a gradual efficiency 
increase from 1990 to 2010, followed by a faster increase from 2010 to 2015 due to 
current regulations (BAU) and no further improvement. The 2015 value is 55% for GIWH 
< 13 l/min, 75% for GIWH > 13 l/min, 87% for GSWH condensing and 65% for GSWH 

                                           
10 For purposes of expressing the efficiencies, it has been preferred to use the same Primary Energy Factor for 

all years, to avoid mixing changes in efficiencies of the water heaters with changes in efficiency of the 
electricity generation and distribution.   

11 COMMISSION STAFF WORKING DOCUMENT, Impact Assessment, Accompanying the document ‘Commission 
Regulations implementing Directive 2009/125/EC of the European Parliament and of the Council with regard 
to ecodesign requirements for space heaters and combination heaters’ and ‘supplementing Directive 
2010/30/EU of the European Parliament and of the Council with regard to energy labelling for space heaters, 
combination heaters, packages of space heater, temperature control and solar device and packages of 
combination heater, temperature control and solar device’, swd_2013_297, in particular 2005 efficiencies 
from Annex II table 4. 

12 COMMISSION STAFF WORKING DOCUMENT, Impact Assessment,  Accompanying the document ‘Commission 
Regulations implementing Directive 2009/125/EC of the European Parliament and of the Council with regard 
to ecodesign requirements for water heaters and hot water storage tanks’  and ‘supplementing Directive 
2010/30/EU of the European Parliament and of the Council with regard to the energy labelling of water 
heaters, hot water storage tanks and packages of water heater and solar device’, swd_2013_295 

13 Preparatory study on ECO-design of CH Boilers, VHK for the European Commission DG TREN Unit D3, 
September 2007 

14 Preparatory study on ECO-design of Water Heaters, VHK for the European Commission DG TREN Unit D3, 
September 2007 

15 For dedicated WHs there is no separate base case for hybrids, so this configuration has been included under 
ESWH. Note that using a PEF of 2.1, the primary energy efficiency for Joule-effect electric appliances could 
never be higher than 47.6%, but for an electric – heat pump combination this threshold can be exceeded. 



 

Ecodesign Review Water Heaters, Task 7 Final | July 2019 | VHK for EC 11 

non-condensing. Due to the proposed measures, a further efficiency increase is assumed 
for GIWH in ECO starting from 2020. 

Dedicated WH heat pump: efficiency 75% in 2010, increasing to 142% in 2015 due to 
current regulations (BAU) and no further improvement 16. In ECO from 2020, gradual 
increase to 219% in 2050. 

Gas combi instantaneous: efficiency 69% in 2010, increasing to 85% in 2015 due to 
current regulations (BAU) and no further improvement. In ECO from 2020, increase to 
123% in 2030 and 132% in 2050, due to expected implementation of PFHRD. 

Gas storage combi or with cylinder: efficiency 68% in 2010, increasing to 84% in 2015 
due to current regulations (BAU) and no further improvement. In ECO from 2020, 
increase to 106% in 2030 and 113% in 2050, due to expected implementation of PFHRD. 

Oil/gas jet burner: efficiency 61% in 2010, increasing to 83% in 2015 due to current 
regulations (BAU) and no further improvement. In ECO from 2020, increase to 99% in 
2050. 

Electric (Joule effect): efficiency 40% in 2010, increasing to 42% in 2015 due to current 
regulations (BAU) and no further improvement. Same value in ECO. 

Hybrid gas/electric: efficiency 85% in 2015 17, in ECO increasing to 127% in 2050. 

Electric heat pump (+backup): efficiency 125% in 2015, increasing in BAU to 157% in 
2020 and 172% in 2050 18. Same value in ECO. 

Gas heat pump (+backup): efficiency 130% in 2015, increasing in BAU to 145% in 2020 
and 160% in 2050 19. Same value in ECO. 

  

                                           
16 The 75-76% in 2005-2010 is based on IA 2013 Annex II table 2, where 60% is stated. Converting this for 

the lower PEF and rounding upwards, this becomes 75%. The 142% in 2015 derives from WH Task 2 table 12 
(APPLiA database), average 119% over sizes M to 2XL. This is for PEF 2.5: multiply by (2.5/2.1) =>142% 

17 Water Heating assumed to be mainly done by gas boiler, so efficiency similar to the one for gas combi. 
18 The efficiencies for WH have been assumed to be the same as for SH. They are weighted average values for 

ASHP, GSHP and VSHP. The large majority are ASHP for which VHK estimate for existing housing is 104%, for 
new housing 128%, average 116% @ PEF 2.5 => 138% @ PEF 2.1. For GSHP and VSHP efficiency is higher 
=> 157%. Further increase due to improvements in the HP itself, increase in the share of load covered by the 
HP, and increase in the share of GSHP and VSHP. 

19 The efficiencies for WH have been assumed to be the same as for SH. They are weighted average values for 
sorption type and engine type. Majority are sorption type, for which recent models on the market declare 
157%. This is too optimistic as average real-life efficiency, but taken as BAT reference for 2050 (rounded to 
160%). (ref.: https://www.robur.com/heat_pumps/gas_absorption_heat_pump_for_homes_k18).  
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Micro-CHP (+ backup): efficiency 110% in 2015, increasing in BAU to 120% in 2020 and 
145% in 2050 20. Same value in ECO. 

Solar dedicated (+ backup): efficiency 80% in 2010, in BAU increasing to 102% in 2015 
and 120% in 2050. In ECO further increasing from 2020, reaching 178% in 2050 
(temporary values, see note) 21. 

Solar combi (+ backup): efficiency 224% in 2010, in BAU increasing to 296% in 2020 
and 438% in 2050. In ECO further increasing from 2020, reaching 537% in 2050 
(temporary values, see note) 22. 

For energy calculations, the scenario analysis does not directly use the average 
efficiencies of products sold in a given year, but the average efficiency of the stock in a 
given year. The stock average efficiency is computed as the sales-weighted average over 
the efficiencies of products sold in lifetime preceding years (same method as used in the 
Ecodesign Impact Accounting). 

  

                                           
20 The efficiency for WH has been assumed to be the same as for SH. Weighted average values for e.g. Internal 

Combustion Engine (ICE), Stirling and Fuel Cells.  

For CHP efficiency estimate in 2015 considered 1 kW electric output, 10 kW total heat demand, backup eta 
88%, eta elec ref 40%, eta thermal ref 90% 

ICE: etaelec 25%, etath 67%, PES= =1-(1/((etath/etathref)+(etaelec/etaelecref)))= 27%, corrected etath 
=etathref/(1-PES)= 123%; Pth=1/etalec*etath=2.68 kW, Share Pth 2.68/10 = 0.27, fraction with CHP eff 
0.69 (from regulation lookup table); overall thermal efficiency including backup: =1/(0.69/123%+(1-
0.69)/88%) =109% 

Stirling: etaelec 15%, etath 75%, PES= =1-(1/((etath/etathref)+(etaelec/etaelecref))) = 17%, corrected 
etath =etathref/(1-PES)= 109%; Pth=1/etalec*etath=5 kW, Share Pth 5/10 = 0.5, fraction with CHP eff 0.95 
(from regulation lookup table); overall thermal efficiency including backup: =1/(0.95/109%+(1-
0.95)/88%)=107% 

Fuel Cell: etaelec 40%, etath 55%, PES= =1-(1/((etath/etathref)+(etaelec/etaelecref))) = 38%, corrected 
etath =etathref/(1-PES)= 145%; Pth=1/etalec*etath=1.38 kW, Share Pth 1.38/10 = 0.14, fraction with CHP 
eff 0.39 (from regulation lookup table); overall thermal efficiency including backup: =1/(0.39/145%+(1-
0.39)/88%) =104% 

Rounded overall value to 110% in 2015. In later years, improvements in mCHP efficiency, improvements in 
avg. efficiency of backup heaters, changes in share of load covered by mCHP. 

21 The efficiencies for solar are based on a proposal by Solar Heat Europe (ESTIF): ‘Proposal for Simplified 
Method for Solar Thermal’, June 2019, and underlying preliminary information delivered to the study team. 
According to this proposal, the efficiency of the combination solar+backup is determined as backup heater 
efficiency multiplied by an improvement factor. This factor depends on the ratio between Annual Collector 
Output and total Heat load to be covered by the combination. For a 3.5 m² solar panel with average output 
376-463 kWh/m²/a, the improvement factor varies from 2.1 to 2.4. The average efficiency of non-solar 
devices is considered as efficiency of the backup heater. This efficiency increases with the years and differs 
between scenarios. 

22 See previous note. For a 16 m² solar combi panel with average output 376-463 kWh/m²/a, of which 80% is 
used for WH, the improvement factor varies from 3.1 to 3.5. The average efficiency of non-solar devices is 
considered as efficiency of the backup heater. This efficiency increases with the years and differs between 
scenarios. 
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6 ENERGY 

For each base case, the primary energy of the total EU stock is calculated as: 

10-6 * Unit Load (kWh/a) * Stock (000 units) / Average stock efficiency (TWh/a) 

The electricity consumption is calculated as: 

Electricity = Primary Energy * Share electric / PEF used in efficiency 

The fuel consumption is calculated as: 

Fuel = Primary Energy * (1 – Share electric) 

If, for the final calculation of primary energy, a PEF different from the one used to 
determine the efficiencies is desired (optionally varying with the years), the Primary 
Energy is recalculated as: 

Fuel + Electricity * PEF 

For the primary energy results presented in this report, a PEF 2.1 is used for all years.  

The ‘share electric’ (identical for all years) is taken as: 

- Dedicated electric WH 100% 
- Dedicated gas WH 0.3-1.0% 
- Dedicated WH heat pump 100% 
- gas boilers and oil/gas jet burners    4% 
- electric boilers 100% 
- hybrids 10%  23 
- electric heat pumps 100% 
- gas heat pumps 2% 
- mCHP 2%  
- solar dedicated WH 80%  24 
- solar combi 4%  24 

 

Figure 5 shows the EU-28 total final fuel consumption 25 by water heaters in scope of this 
study, cumulative per base case, for the BAU- and ECO-scenarios. Figure 6 compares the 
total final fuel for the scenarios (including also the BAU0 scenario for reference). 

A peak fuel consumption of 433 TWh/a appears in 2010. This consumption decreases to 
397 TWh in 2016 and then further reduces, in the BAU-scenario, to 280 TWh in 2030 (-
29% compared to 2016) and 219 TWh in 2050 (-45%). The decrease in fuel consumption 
is due to a shift in sales towards water heaters with higher energy efficiency and/or using 
electricity instead of fuel. 

                                           
23 Water heating is assumed to be supplied mainly by the gas boiler. Hence the relatively low share electric. 
24 This is the assumed share electric of the backup heater. 
25 This does not include the primary fuel used for the generation of electricity. 



 

Ecodesign Review Water Heaters, Task 7 Final | July 2019 | VHK for EC 14 

In the ECO-scenario, the fuel consumption further reduces to 254 TWh in 2030 (-36% 
compared to 2016) and 151 TWh in 2050 (-62%). 

The fuel savings (BAU minus ECO) due to proposed ECO measures are 26 TWh in 2030 (-
9% compared to BAU 2030) and 68 TWh in 2050 (-31% compared to BAU 2050).  

Figure 7 shows the EU-28 total electricity consumption by water heaters in scope of this 
study, cumulative per base case, for the BAU- and ECO-scenarios. Figure 8 compares the 
total electricity for the scenarios (including also the BAU0 scenario for reference). 

In 2016 the electricity consumption is 131 TWh/a. In the BAU-scenario, this remains 
stable until 2030 and then increases to 178 TWh in 2050 (+36% compared to 2016). The 
increase in electricity consumption is due to a shift in sales from water heaters using gas 
and oil towards water heaters using electricity (hybrids, heat pumps). 

In the ECO-scenario, the electricity decreases to 121 TWh in 2030 (-8% compared to 
2016) and 127 TWh in 2050 (-3%). This indicates that the accelerated shift in sales 
towards hybrids and heat pumps is compensated by an increase in efficiency. 

The reduction in electricity consumption (BAU minus ECO) due to proposed ECO 
measures are 9 TWh in 2030 (-7% compared to BAU 2030) and 51 TWh in 2050 (-29% 
compared to BAU 2050). 

Figure 9 shows the EU-28 total primary energy consumption by water heaters in scope of 
this study, per base case, for the BAU- and ECO-scenarios. Figure 10 compares the total 
consumptions for the scenarios (including also the BAU0 scenario for reference). The 
model currently uses a PEF of 2.1 for all years. 

In 2016 the primary energy consumption by water heaters in scope of this study is 672 
TWh/a, of which 397 TWh/a fuel and 131* PEF 2.1= 275 TWh/a primary energy for 
electricity. Considering the total heat output of 375 TWh/a, the average water heater 
efficiency is 56%.  

In 2030, in the BAU scenario, the primary energy decreases to 553 TWh/a, of which 280 
TWh/a fuel and 130* PEF 2.1= 273 TWh/a primary energy for electricity. The load-
weighted average water heater efficiency is 70%. 

In 2050, in the BAU scenario, the primary energy increases again to 592 TWh/a, of which 
219 TWh/a fuel and 178* PEF 2.1= 373 TWh/a primary energy for electricity. The load-
weighted average water heater efficiency is 76%.  

In the ECO-scenario, the 2050 primary energy can be reduced to 417 TWh/a, a saving of 
175 TWh/a (30%), of which 67 TWh less fuel and 108 TWh less primary energy for 
electricity. 

Table 5 provides for year 2016 a survey per base case of loads (heat demands), 
efficiencies (on primary energy GCV, using PEF 2.1 for electricity), primary energy, 
electricity and fuel consumption. Values are displayed per unit and total for the EU-28 
stock. 

In 2016, the electricity consumed by water heaters in scope is 131 TWh. This is close to 
the 123 TWh reference derived from Eurostat data (see chapter 0). Dedicated electric 
storage WH > 30 L account for 66% of the electricity consumption. 
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In 2016, the fuel (gas and oil) consumed by water heaters in scope is 397 TWh. This is 
close to the 369 TWh reference derived from Eurostat data (see chapter 0). WH linked to 
gas boilers (instantaneous or with storage) accounts for 71% of the fuel consumption. 

 

Table 5. Load, efficiency (on GCV of primary energy, PEF 2.1 for electricity), primary energy, 
electricity and fuel consumption of water heaters in scope of the study for year 2016. Values per 
unit and total for the EU-28 stock.  

(source: VHK 2019) 

 load efficiency Primary energy electricity fuel 

 

unit EU stock sales stock EU stock unit share EU stock unit EU stock unit 

 

(kWh/a) (TWh/a) (% prim) (% prim) (TWh/a) (kWh/a) elec (TWh/a) (kWh/a) (TWh/a) (kWh/a) 

elec/EIWH/<12 kW 78 0 44.0% 36.5% 1 214 100% 0.5 102 0.0 0 

elec/EIWH/>12 kW 451 4 46.0% 37.5% 10 1204 100% 4.8 573 0.0 0 

elec/EIWHS/shower 477 10 44.0% 36.0% 27 1325 100% 13.0 631 0.0 0 

elec/ESWH/<30 L 238 7 40.9% 36.9% 18 645 100% 8.8 307 0.0 0 

elec/ESWH/>30 L 1029 68 41.6% 37.5% 181 2745 100% 86.4 1307 0.0 0 

gas/GIWH/<13 l/m 310 6 55.0% 37.4% 16 830 0.3% 0.0 1 15.8 828 

gas/GIWH/>13 l/m 1422 6 75.0% 54.1% 10 2629 0.8% 0.0 10 10.4 2608 

gas/GSWH/c 3543 0 87.0% 63.6% 0 5570 1.0% 0.0 27 0.5 5514 

gas/GSWH/nc 3543 10 65.0% 44.3% 22 8005 0.8% 0.1 30 22.2 7941 

elec/dedicated HP/ 2647 2 142.0% 107.9% 2 2453 100% 1.0 1168 0.0 0 

solar/dedicated 1492 13 102.2% 102.4% 13 1458 80% 4.8 555 2.5 292 

total WH dedicated 
 

126 
 

41.6% 302 
  

119 
 

51 
 

            
gas/combi-inst./ 1917 142 81.0% 67.5% 211 2841 4% 4.0 54 202.5 2727 

gas/comb-cyl./ 2587 56 80.0% 66.1% 84 3916 4% 1.6 75 80.9 3759 

oil/combi-cyl./ 2587 38 76.1% 60.1% 63 4307 4% 1.2 82 60.4 4134 

elec/combi-cyl./ 1372 1 41.1% 39.8% 4 3451 100% 1.7 1643 0.0 0 

gas-elec/combi-hybrid/ 2101 0 85.6% 85.6% 0 2454 10% 0.0 117 0.1 2209 

elec/HP/ 2101 9 131.3% 124.8% 7 1684 100% 3.3 802 0.0 0 

gas/HP/ 5436 0 133.0% 126.7% 0 4291 2% 0.0 41 0.2 4206 

gas/CHP/ 2624 0 112.0% 110.3% 0 2379 2% 0.0 23 0.2 2331 

solar/combi 5167 3 268.0% 272.7% 1 1895 4% 0.0 36 1.0 1819 

total WH linked 
 

249 
 

67.4% 370 
  

12 
 

345 
 

            

total WH in study 
 

375 
 

55.8% 672 
  

131 
 

397 
 

reference (chapter 4)        123  369  
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(source: VHK scenario analysis 2019) 

Figure 5. EU-28 total final fuel consumed by water heaters in scope of the study, in the BAU scenario 

(top) and the ECO scenario (bottom), in TWh GCV/a. 
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Figure 6. EU-28 total final fuel consumed by water heaters in scope of the study in the BAU- and 
ECO- scenarios. BAU0 scenario (without any regulation) also indicated for reference.  Values in TWh 
GCV/a. 
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(source: VHK scenario analysis 2019) 

Figure 7. EU-28 total electricity consumed by water heaters in scope of the study, in the BAU scenario 

(top) and the ECO scenario (bottom) 

 

0

20

40

60

80

100

120

140

160

180

200

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

TWh/a
Electricity Water Heaters BAU (TWh/a)

Solar Combi

Solar dedicated WH

Electric HP+Cyl.

HP WH Dedicated

Electric Storage WH >30L

Electric Storage WH <30L (2nd)

Electric Instant. WH >12 kW

Electric Showers WH (2nd)

Electric Instant. WH <12 kW (2nd)

Electric boiler (Joule) +Cyl.

Hybrid gas/elec combi or +cyl.

Jet oil/gas solo+cylinder

Gas HP +Cyl.

Gas mCHP+Cyl.

Gas Instant. WH <13L/min (2nd)

Gas Instant. WH >13L/min

Gas Storage WH Condensing

Gas Storage WH Non-Condensing

Gas Storage Combi or +Cyl.

Gas Combi Instantaneous

131

178

0

20

40

60

80

100

120

140

160

180

200

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

TWh/a
Electricity Water Heaters ECO (TWh/a)

Solar Combi

Solar dedicated WH

Electric HP+Cyl.

HP WH Dedicated

Electric Storage WH >30L

Electric Storage WH <30L (2nd)

Electric Instant. WH >12 kW

Electric Showers WH (2nd)

Electric Instant. WH <12 kW (2nd)

Electric boiler (Joule) +Cyl.

Hybrid gas/elec combi or +cyl.

Jet oil/gas solo+cylinder

Gas HP +Cyl.

Gas mCHP+Cyl.

Gas Instant. WH <13L/min (2nd)

Gas Instant. WH >13L/min

Gas Storage WH Condensing

Gas Storage WH Non-Condensing

Gas Storage Combi or +Cyl.

Gas Combi Instantaneous

131
127



 

Ecodesign Review Water Heaters, Task 7 Final | July 2019 | VHK for EC 19 

 
Figure 8. EU-28 total electricity consumed by water heaters in scope of the study in the BAU- and 
ECO- scenarios. BAU0 scenario (without any regulation) also indicated for reference 
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(source: VHK scenario analysis 2019) 

Figure 9. EU-28 total primary energy consumed by water heaters in scope of the study in the BAU 
scenario (top) and the ECO scenario (bottom), in TWh GCV/a. PEF=2.1 considered for electricity, for 
all years  
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Figure 10. EU-28 total primary energy consumed by water heaters in scope of the study in the BAU- 
and ECO- scenarios. BAU0 scenario (without any regulation) also indicated for reference.  Values in 
TWh GCV/a. PEF=2.1 considered for electricity, for all years 
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7 GHG EMISSIONS 

The EU-28 total greenhouse gas emissions are computed as the sum of: 

� Electricity consumption * GWPelec 
� Fuel consumption * GWPfuel 
� Stock (year) * Annual refrigerant loss * GWPrefrigerant 
� Sales (year – lifetime) * End-of-life refrigerant loss * GWPrefrigerant. 

 

The Global Warming Potential (GWP) for electricity up to year 2020 has been taken from 
the 2017 Ecodesign Impact Accounting (EIA). For year 2050 a value of 0.108 
kgCO2eq/kWh has been projected, based on an 80% share of renewables in that year 26. 
A linear interpolation was performed between the 2020 and 2050 values. The GWPelec 
values decrease over the years, from 0.50 kgCO2eq/kWh in 1990, to 0.41 in 2010, 0.38 
in 2020, 0.29 in 2030 and 0.108 in 2050. 

GWPfuel depends on the type of fuel consumed. Values in kgCO2eq/kWh for natural gas 
and heating oil are identical to those used in EIA. For hydrogen and biofuel a GWP of zero 
has been assumed 27. Following suggestions by stakeholders 28, a GWP of 0.15 is now 
used for biogas. In the model, these GWP values are constant over the years: 

� GWPgas   0.198  

� GWPoil   0.270  

� GWPbiogas  0.15 

� GWPbiofuel  0.0 

� GWPhydrogen  0.0 

 

As regards the shares of fuel being used in a given year, the model assumes that: 

� Jet burners use 85% oil and 15% gas. 

� The share of biogas used in gas-based heaters increases from 0% in 2017 to 10% 
in 2050 29. This is the same for BAU- and ECO-scenarios. 

                                           
26 In 2020 the EIA value is 0.38 kgCO2eq/kWh based on a 30% share of renewables (with GWP=0). Without 

these renewables the GWPelec in 2020 would have been 0.38/0.7=0.54. Assuming 80% renewables in 2050 
the value becomes 0.54*0.2 = 0.108. 

27 The study team is aware that the real value is probably non-zero, even if small, but no agreed data were 
found. Especially for future years (2040-2050), any GWP value for hydrogen would be disputable, it has 
therefore been preferred, for clarity, to set the value to zero. 

28 In its comments on the draft version of this report, the German UBA suggested a value of 0.15 
kgCO2eq/kWh. This value includes considerations on land-use, land-use change and forestry (LULUCF). In this 
moment it is the only value available to the study team and thus has been inserted in the model. 

UBA also suggested to use higher values for gas (0.247) and oil (0.318). The difference with the values used 
in EIA seems to derive from including more emissions from mining and transport. The study team preferred to 
maintain the EIA data for the scenario modelling; similar values (0.202, 0.267) have also been used in a 
recent Ecofys report. 

29 This is based on the assumption that the share of sales of gas/oil appliances that is suitable for running on 
100% biogas or 100% biofuel increases from 0% in 2017 to 10% in 2040. Using stock calculations, this 
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� The share of biofuel used in oil-based heaters increases from 0% in 2017 to 8% in 
2050 29. This is the same for BAU- and ECO-scenarios. 

� In the BAU-scenario, as requested by stakeholders, it is now assumed that 
hydrogen will be mixed into natural gas. The share of hydrogen is assumed to 
increase linearly from 0% in 2020 to 30% in 2040, and then to 35% in 2050.  

� In the ECO-scenario, until 2040, the same mix of hydrogen and natural gas is used 
as in the BAU-scenario. It is further assumed that starting from 2025 all sold gas-
based heaters have to be H2-ready (i.e. suitable for running on 100% hydrogen; 
one of the policy proposals of Task 6). Performing stock calculations, this means 
that in 2040 82% of the gas-stock is H2-ready, increasing to 90% in 2050 (the 
remaining 10% would be biogas). In the ECO-scenario, from 2040, this share of the 
stock is assumed to use 100% hydrogen instead of the mix of hydrogen and natural 
gas. 

 

Refrigerant losses per appliance (in kg/unit, annual and at end-of-life) have been derived 
in Task 5. The reference refrigerant is R-410A with a GWP of 2088 kgCO2eq/kg 
refrigerant. The annual losses per unit (due to leakage) are multiplied by the stock. The 
end-of-life losses per unit are multiplied by the number of units that reach their end-of-
life in the year considered. Refrigerant losses are considered for hybrids and for heat 
pumps as shown in   

                                                                                                                                    
means that in 2050 10% of the gas-stock is suitable for biogas and 8% of the oil-stock for biofuel. Shares in 
fuel use are set identical to these shares in the stock. This can also be interpreted as on average 10% biogas 
being mixed in natural gas and on average 8% biofuel being mixed in heating oil, in 2050. 
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Table 6. 

Following Stakeholder comments on the draft version of this report, an annual decrease 
of refrigerant-emissions due to the F-gas regulation is now considered in the scenario 
modelling. The values shown in the table are applied until year 2015. In year 2030 
values are assumed to reduce to 50% of the table values, and in 2050 to 25% 30. Linear 
interpolation has been applied in intermediate years. 
  

                                           
30 Stakeholder ECOS-EEB estimated for 2030 that using a mix of R32, R290, R454B, R454C the average 

refrigerant GWP could be reduced to 15% of 2088 kgCO2eq/kg refrigerant. If 20% of the refrigerants used 
would remain R-410A, the GWP would anyway reduce to 32% of 2088. Additional 50% reduction could be 
obtained due to improved leakage tightness and improved recovery at end-of-life. 

These values are interpreted to be valid as average of new sold products. Stock average will go down more 
slowly, and therefore the study team implemented a less optimistic approach than suggested by ECOS. 
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Table 6. Refrigerant losses, per year and at end-of-life, for hybrids and heat pumps.  

Values based on use of R-410A type refrigerant. These values are used until year 2015. Lower values are 
applied in later years, see text. 

 
Dedicated WH 

heat pump 
Gas/electric 

Hybrid 
Electric Heat 

Pump 
Gas Heat Pump31 
engine / sorption 

kgCO2eq/kg refrigerant 2088 2088 2088 2088 / 0 
Charge in kg/unit 2.2 2.8 3.9 12 / 2.4 
Annual losses     
Annual loss in % 1.0% 2.5% 2.5% 0.5% / 0.5% 

kgCO2eq/unit/a 46 144 202 
125 / 0 
=> 10 

End-of-Life losses     
EoL residual charge 75% 67% 67% 80% 
EoL recovered 50% 50% 50% 50% 

EoL kgCO2eq/unit 2871 3829 5371 
15034 / 0 
=> 1203 

 

Figure 11 shows the EU-28 total GHG-emissions due to operating water heaters in scope 
of this study, cumulative per base case, for the BAU- and ECO-scenarios. Figure 12 
compares the total emissions for the scenarios (including also the BAU0 scenario for 
reference). 

In 2016 the GHG-emissions amount to 134 MtCO2eq/a. In the BAU-scenario, this 
decreases to 87 MtCO2eq/a in 2030 (-35% compared to 2016) and 50 MtCO2eq/a in 2050 
(-63%). The decrease is due to a decrease in fuel consumption, and to using a mix of 
hydrogen and natural gas. 

In the ECO-scenario, the GHG-emissions further decrease to 80 MtCO2eq/a in 2030 (-
40% compared to 2016) and 20 MtCO2eq/a in 2050 (-85%). The large decrease in 
emissions in 2040-2050 is due to substituting the mix of natural gas and hydrogen by 
100% hydrogen in all gas-based appliances. This reduction can only be obtained if 
starting from 2025 all sold gas-based water heaters are required to be H2-ready (one of 
the policy options of Task 6). 

The reduction in GHG-emissions (BAU minus ECO) due to proposed ECO measures are 7 
MtCO2eq/a in 2030 (-8% compared to BAU 2030) and 30 MtCO2eq/a in 2050 (-60% 
compared to BAU 2050). 

In 2016, 51% of the emissions is due to gas, 10% to oil, 38% due to electricity and less 
than 1% due to refrigerants. In 2050 in the BAU-scenario this changes only slightly, to 
50% gas, 8% oil, 39% electricity and 3% refrigerants. In 2050 in the ECO-scenario the 
gas share decreases to 10% (use of hydrogen) and consequently the other shares 
increase: 12% oil, 68% electricity and 10% refrigerants. 

                                           
31 For sorption-type gas heat pumps using ammonia, the GWP is set to zero. For engine-type gas heat pumps 

the R-410A reference refrigerant is used. Fast majority are sorption HP, estimated 92%. 
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(source: VHK scenario analysis 2019) 

Figure 11. EU-28 total GHG-emissions by water heaters in scope of the study in the BAU scenario 
(top) and the ECO-scenario (bottom) 
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(source: VHK scenario analysis 2019) 

Figure 12. EU-28 total GHG-emissions by water heaters in scope of the study in the BAU- and ECO- 
scenarios. BAU0 scenario (without any regulation) also indicated for reference 
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8 USER EXPENSE 

The total user expense for water heating is the sum of acquisition costs (purchase and 
installation), energy costs and maintenance costs. 

All monetary data are provided in 2015 euros, and include 20% VAT for the residential 
sector. For WH linked to central heating boilers, the residential share is 82% (same value 
used in space heating), leading to an average % VAT in the acquisition prices of 16.4%. 
For dedicated water heaters the residential share is 65%, leading to an average % VAT of 
13%. 

Acquisition 

Acquisition costs are computed as unit price multiplied by the number of units sold. 

Table 7 provides the unit prices assumed for the base cases, including the indicated 
share of installation costs, and including the average % VAT. These prices are based on 
the information in the Task 2 report (tables 17 and 19).  

For WH linked to central heating boilers, the acquisition costs have to be divided over the 
WH and SH functions. Based on the load shares (approximately 10000 kWh/a for SH and 
2000 kWh/a for WH), 84% of the price of combis is assigned to the space heating 
function and 16% to the water heating function. Table 7 already reflects the 84% share. 

 

Table 7. Acquisition prices per unit, share Installation included in the price, Average % VAT 
included in the price, and maintenance cost per year. Prices in 2015 euros. 

 Unit Price (€) Share Install Average  %VAT Maintenance cost (€/a) 
     

EIWH < 12 kW (2nd) 151 0.50 13% 15 

EIWH ≥ 12 kW 151 0.50 13% 15 
EIWHS Shower (2nd) 151 0.50 13% 15 
ESWH ≤ 30 L (2nd) 151 0.50 13% 36 

ESWH > 30 L 392 0.50 13% 36 
GIWH < 13 L/min (2nd) 316 0.50 13% 58 
GIWH ≥ 13 L/min 565 0.50 13% 58 

GSWH, Condensing 848 0.50 13% 64 
GSWH, Non-condensing 848 0.50 13% 64 
Dedicated WH Heat Pump 703 0.50 13% 85 

Dedicated WH Solar 1791 0.50 13% 119 
     

Gas Combi Instantaneous  405 0.47 16% 29 
Gas Storage Combi or +Cyl 649 0.52 16% 29 

Oil/Gas Jet Burner + Cyl 2050 0.55 16% 39 
Electric (Joule) + Cyl 409 0.43 16% 9 
Hybrid Gas/Electric 1572 0.56 16% 28 

Electric HP + Cyl 1871 0.60 16% 14 
Gas HP + Cyl 2605 0.51 16% 32 
Gas mCHP + Cyl 5326 0.56 16% 47 

Solar Combi 2248 0.50 16% 13 
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Unit prices are assumed to be constant over the years 32.  

Energy costs 

Energy costs are computed as energy rate (€ / kWh) multiplied by the amount of energy 
consumed (kWh). 

Energy rates differ per type of energy (electricity, gas, oil), per usage sector (residential, 
tertiary, industry, other), and per year. The scenario analysis uses the same rates as in 
the Ecodesign Impact Accounting 2018. Until 2017 these rates are based on data from 
Eurostat (electricity, natural gas) and from the Oil Bulletin 33 (heating oil), inflation 
corrected to euros 2015.  

Residential rates include taxes and levies (20% VAT assumed). Non-residential rates 
(industry, services, other sector) exclude VAT and other recoverable taxes and levies. For 
WH linked to central heating boilers, 82% residential, 14% tertiary, 3% industry and 1% 
other sector is used. For dedicated water heaters: 65% residential, 31% tertiary, 3% 
industry and 1% other sector.  

From 2017 onwards the projection for energy rates closely follows the PRIMES 2015 
reference scenario, applying a 1%/a increase for electricity rates and 1.5%/a for gas and 
oil. 

For biogas and hydrogen the same rate is used as for natural gas. For biofuel the same 
rate is used as for heating oil. 

See Annex A, section on Energy Costs, for a table with the energy rates. 

Maintenance costs 

Maintenance costs are computed as annual unit costs for maintenance and repair (€/a) 
multiplied by the installed stock of water heaters. 

Annual unit maintenance and repair costs are based on information from Task 5 and 
reported in the last column of Table 7. Similar to the unit prices, for linked WH these 
costs are also partitioned 84%/16% over SH/WH. 

Results 

(source: VHK scenario analysis 2019) 

Figure 13 shows the EU-28 total acquisition costs (purchase and installation) for water 
heaters in scope of this study, cumulative per base case, for the BAU- and ECO-
scenarios. Figure 14 compares the total acquisition costs for the scenarios (including also 
the BAU0 scenario for reference). 

In 2006 the acquisition costs amounted to 8.6 bn euros. Due to the reduction in sales  
(chapter 2) this decreased to 7.3 bn euros in 2016. In the BAU-scenario, the acquisition 
costs increase to 10.2 bn euros in 2030 (+40% compared to 2016) and 14.7 bn in 2050 

                                           
32 The experience with (non-)condensing boilers shows that for heating appliances there is no clear relation 

between price and efficiency. The effect of quantities sold has a larger impact. Any increase in prices due to 
efficiency improvements and/or use of PFHRDs is assumed to be compensated by the annual price decrease 
due to learning curve and quantity-effects. 

33 https://ec.europa.eu/energy/en/data-analysis/weekly-oil-bulletin 
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(+100%). This increase is due to a shift in sales from on average cheaper gas and oil 
appliances to on average more expensive hybrids, heat pumps, mCHP and solar thermal. 

In the ECO-scenario, the increase in acquisition costs is higher than in BAU due to an 
accelerated shift of sales towards hybrids, heat pumps, mCHP and solar. The ECO 
acquisition costs are 11.5 bn euros in 2030 (+13% compared to BAU 2030) and 19.0 bn 
in 2050 (+29%). 

(source: VHK scenario analysis 2019) 

Figure 15 shows the EU-28 total energy costs for water heaters in scope of this study, 
cumulative per base case, for the BAU- and ECO-scenarios. Figure 16 compares the total 
energy costs for the scenarios (including also the BAU0 scenario for reference). 

Until 2017, energy costs go up and down, with a peak of 56 bn euros in 2012, and down 
to 49 bn euros in 2017. This is due to variations in the energy rates. In the BAU-scenario 
after 2017, energy costs remain more or less stable until 2030 (49 bn euros) and then 
increase to 69 bn euros in 2050. This is a balance of an increase in stock, an increase in 
energy rates, and a decrease in energy consumption due to improved average energy 
efficiency. 

In the ECO-scenario, where the increase in energy efficiency is higher, the energy costs 
decrease to 45 bn euros in 2030 (-8% compared to BAU 2030) and 49 bn in 2050 (-
30%). 

 

Maintenance costs are 10-11 bn euros per year and almost the same for the BAU- and 
ECO-scenarios (no figure provided, see table in Annex A). 

 

As a result, the total user expense (acquisition + energy + maintenance) had a peak of 
74 bn euros around 2012 (Figure 17), decreasing to 68 bn in 2017 due to lower sales and 
lower energy rates. In the BAU-scenario the expenses increase to 70 bn euros in 2030 
(+6% compared to 2017) and 95 bn in 2050 (+44%).  

In the ECO scenario, user expenses are lower than in BAU, reaching 67 bn euros in 2030 
(-4% compared to BAU 2030), and 79 bn euros in 2050 (-16 bn euros, -17% compared 
to BAU 2050). This is the balance of 4 bn euros additional acquisition costs and 20 bn 
euros of savings on energy costs. 
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(source: VHK scenario analysis 2019) 

Figure 13. EU-28 total Acquisition costs for water heaters in scope of the study, in the BAU scenario 
(top) and the ECO-scenario (bottom), in bn euros 2015/a 
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Figure 14. EU-28 total Acquisition costs for water heaters in scope of the study in the BAU- and ECO- 
scenarios. BAU0 scenario (without any regulation) also indicated for reference.  Values in bn euros 
2015/a. 
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(source: VHK scenario analysis 2019) 

Figure 15. EU-28 total Energy costs for water heaters in scope of the study, in the BAU scenario 
(top) and the ECO-scenario (bottom), in bn euros 2015/a.   
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Figure 16. EU-28 total Energy costs for water heaters in scope of the study in the BAU- and ECO- 
scenarios. BAU0 scenario (without any regulation) also indicated for reference. Values in bn euros 
2015/a. 

 

 

(source: VHK scenario analysis 2019) 

Figure 17. EU-28 total User Expense for acquisition and operation of water heaters in scope of the 
study in the BAU- and ECO- scenarios. BAU0 scenario (without any regulation) also indicated for 
reference.  Values in bn euros 2015/a.   
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9 BUSINESS REVENUES AND JOBS 

For purposes of business revenue calculations, the unit price excl. installation (previous 
chapter) is split as 15% retail, 15% wholesale and 56-58% industry (rest is VAT). This 
share of the price is multiplied by the sales in a given year. 

For revenues of installers, the share of the unit price indicated in Table 7 is used, but 
removing VAT. This share of the price is multiplied by the sales in a given year. 

For maintenance revenues, the annual unit costs indicated in Table 7 are used, but 
removing VAT. These unit costs are multiplied by the stock in a given year. 

The quantity of jobs associated with the revenues is determined dividing them by a 
revenue per employee. The values for the latter (in million 2015-euros of sector revenue 
per employee) are taken from the Ecodesign Impact Accounting 2018 34: 

Manufacturing: 0.054 
Wholesale:  0.270 
Retail:   0.065 
Installation:  0.108 
Maintenance:  0.108  

 

 

  

                                           
34 This covers only direct jobs. Manufacturing: 0.162 m euro/employee ±10%. It is assumed that associated 

OEM jobs and Service jobs are each of the same order of magnitude. Including also these jobs the figure 
reduces to 0.054 m euro/employee, which is the quantity used. No distinction is made if these jobs are inside 
or outside EU-28. 



 

Ecodesign Review Water Heaters, Task 7 Final | July 2019 | VHK for EC 36 

Table 8 summarizes the scenario results for business revenues and associated direct 
jobs. In 2020, business revenues related to space heating products in scope, sold and 
used in EU-28, amount to 15.7 bn euros, of which industry revenue 2.2 bn (14%), 
wholesale and retail together 1.2 bn (8%), installation 3.6 bn (23%) and maintenance 
8.7 bn euros (55%). These revenues indicate 166,000 associated jobs (worldwide, not 
necessarily in EU-28). 

In the BAU-scenario the total business revenues are projected to increase in 2030 to 
17.6 bn euros and 189,000 jobs, and in 2050 to 22.6 bn euros and 245,000 jobs. In the 
ECO-scenario in 2050, revenues are projected to further increase by 3.7 bn euros, 
creating 44 thousand additional jobs, mainly in industry and in installation. 
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Table 8: Summary of scenario results for revenues and jobs, for years 2020, 2030, 2040 and 2050, 
for the BAU- and ECO-scenarios. (inc = increment, BAU-ECO; negative values indicate a reduction 
in ECO; positive values an addition in ECO).  

Source: VHK analysis 2019 

Total Water Heating unit 2020 2030 2040 2050 

 Scenario BAU BAU ECO inc BAU ECO inc BAU ECO inc 

Sales '000 16,589 18,210 17,199 -1,012 19,800 17,789 -2,011 21,383 18,380 -3,003 

Stock '000 281,488 288,095 282,528 -5,567 309,898 290,241 -19,657 335,621 300,832 -34,789 

Acquisition costs bn € 10 12 1 12 15 3 15 19 4 4 

Revenue Industry m € 2743 3071 329 3252 3946 694 3792 4841 1049 1049 

Revenue Wholesale m € 722 809 87 857 1042 185 1000 1279 279 279 

Revenue Retail m € 722 809 87 857 1042 185 1000 1279 279 279 

Revenue Installation m € 4672 5317 644 5770 7146 1376 6942 9035 2093 2093 

Revenue Maintenance m € 8712 8700 -12 9238 9211 -26 9908 9881 -27 -27 

Jobs Industry, OEM, services '000 jobs 51 57 6 60 73 13 70 90 19 19 

Jobs Wholesale '000 jobs 3 3 0 3 4 1 4 5 1 1 

Jobs Retail/ install/ maint. '000 jobs 135 142 7 152 168 15 171 195 23 23 

Jobs Total '000 jobs 189 202 14 216 244 29 245 289 44 44 
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10 STAKEHOLDER COMMENTS 

This chapter addresses the major comments made by stakeholders on the draft version 
of the Task 7 report: 

ANEC/BUEC, EHPA, EPEE and ECOS-EEB: Refrigerant losses are assumed to stay 
constant over the years, with R410A as a reference. This is not in line with other EU-
regulations (F-gas 517/2014) that restrict the use of HFC and foresee a shift towards 
other refrigerants having much lower GWP (p.51 of Task 1). 

Response: This has been changed. Model now uses R410A as a reference until 2015, but 

takes only 50% of the corresponding GWP value in 2030, and 25% in 2050. This gives a 

negligible contribution of refrigerants to overall GHG-emissions. See also chapter on 

GHG-emissions and footnote 30. 

ANEC/BUEC: Policy options resulting in fuel shifts (mainly gas towards electric) above 
BAU have not been modelled. We would recommend the study team to do so. 

Response: ECO-scenario including such a shift has now been modelled. 

APPLiA: Why are sales decreasing from 2004 ? 2 Million decrease of sales sounds very 
high. What is the explanation?. 

Response: The data in figure 4 of the Task 2 report (also used in this Task 7 report), 

show a decrease in Water Heater sales of approx. 2 mln between 2004 and 2014. These 

data are based on market research data from BRG. A similar decrease also occurs for 

Space Heaters, where sales decrease by approx. 1 mln. Study team interpretation is that 

this is due to the economic crisis (far less new buildings constructed; people extending 

lifetime of existing appliances by repairs instead of buying new). 

Norway and EPEE: Norway does not agree with approach to copy the PEF from the 
revised EED. Instead Norway advocates a 'long-term marginal PEF'. EPEE wants to use a 
‘floating PEF’ that decreases with the years in line with EU climate and energy policy 
framework. 

Response: The value of the Primary Energy Factor for electricity to be used in this study 

was extensively addressed in the Task 1 report (in particular par. 5.3.4) and in the Task 

6 report (par. 2.4). The use of PEF=2.1 was also explained in the stakeholder meetings. 

COGEN and PACE: provides sales and stock data for mCHP and indicates additional data 
sources. In general mCHP market is stated to be larger than assumed by study team. 
Asks to update Task 2 for this. 

Response: Sales quantities for mCHP have been increased such that a stock of 100,000 

units is obtained in 2019, as indicated by COGEN.  

UBA: suggests to use higher GWP values for gas and oil and to use 0.15 instead of zero 
for biogas. 

Response: The non-zero value for biogas has been taken into account. For oil and gas it 

has been preferred to continue working with the values from the Ecodesign Impact 

Accounting. See also chapter on GHG-emissions and footnote 28. 
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Greece: suggests to use a higher lifetime for solar systems: at least 20 years, maybe 
even 25 years.  

Response: The lifetime has been increased to 18 years. The same value is now used for 

almost all linked-WH base cases. See also chapter on Stock. 

Greece: estimates that installed solar capacity in Greece is around 3 TWh, but this is 
most thermosiphon and mostly replaces electric water heating.  

Response: Total EU-load covered by dedicated solar water heaters is now 13 TWh in 

2018. This is compatible with the 3 TWh reported by Greece. 

  



 

Ecodesign Review Water Heaters, Task 7 Final | July 2019 | VHK for EC 40 

ANNEX A: SCENARIO ANALYSIS DATA 

Sales 

Table 9. EU-28 sales per base case in thousands of units, for the BAU0-scenario (without existing 
regulations), for the BAU-scenario (with existing measures) and for the ECO-scenario (including 
new proposed measures) 

SALES BAU0, 000 units 1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 253 368 406 448 448 448 448 448 448 448 

EIWH ≥ 12 kW 729 618 609 635 702 769 837 904 971 1039 

EIWHS Shower (2nd) 1039 1344 1320 1298 1379 1460 1540 1621 1702 1783 

ESWH ≤ 30 L (2nd) 1635 1815 1827 1907 2039 2170 2301 2433 2564 2696 

ESWH > 30 L 3586 4181 3839 4007 4284 4560 4836 5112 5388 5664 

GIWH < 13 L/min (2nd) 1689 1129 914 927 914 901 888 875 862 849 

GIWH ≥ 13 L/min 274 250 208 211 209 206 203 200 197 194 

GSWH, Condensing 0 7 10 12 14 17 19 21 24 26 

GSWH, Non-condensing 285 162 117 73 65 56 48 40 32 24 

Dedicated WH Heat Pump 0 46 129 185 281 377 473 569 665 762 

Dedicated WH Solar 159 575 582 473 491 509 526 544 562 580 

Subtotal Dedicated WH 9649 10495 9961 10176 10824 11472 12119 12767 13414 14062 
           

Gas Combi Instantaneous  2606 4106 4188 4482 4532 4572 4584 4577 4540 4465 

Gas Storage Combi or +Cyl 918 1173 1196 1280 1295 1306 1310 1308 1297 1276 

Oil/Gas Jet Burner + Cyl 904 374 252 251 258 265 273 280 286 293 

Electric (Joule) + Cyl 42 67 64 70 65 60 55 50 45 40 

Hybrid Gas/Electric 1 3 5 8 14 23 37 61 100 163 

Electric HP + Cyl 20 285 323 392 453 524 603 694 798 917 

Gas HP + Cyl 1 3 4 6 9 13 19 27 38 54 

Gas mCHP + Cyl 2 3 4 6 9 13 19 27 38 54 

Solar Combi 19 33 33 36 37 37 38 39 39 40 

Subtotal Linked WH 4513 6048 6070 6533 6673 6813 6937 7062 7181 7302 
 

          

Total Water Heating 14162 16544 16030 16710 17497 18285 19056 19828 20595 21364 

 
SALES BAU, 000 units 1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 253 368 406 448 448 448 448 448 448 448 

EIWH ≥ 12 kW 729 618 609 635 702 769 837 904 971 1039 

EIWHS Shower (2nd) 1039 1344 1320 1298 1379 1460 1540 1621 1702 1783 

ESWH ≤ 30 L (2nd) 1635 1815 1827 1907 2039 2170 2301 2433 2564 2696 

ESWH > 30 L 3586 4181 3839 4007 4284 4560 4836 5112 5388 5664 

GIWH < 13 L/min (2nd) 1689 1129 914 927 914 901 888 875 862 849 

GIWH ≥ 13 L/min 274 250 208 211 209 206 203 200 197 194 

GSWH, Condensing 0 7 10 12 14 17 19 21 24 26 

GSWH, Non-condensing 285 162 117 73 65 56 48 40 32 24 

Dedicated WH Heat Pump 0 46 129 185 281 377 473 569 665 762 

Dedicated WH Solar 159 575 582 473 491 509 526 544 562 580 

Subtotal Dedicated WH 9649 10495 9961 10176 10824 11472 12119 12767 13414 14062 
           

Gas Combi Instantaneous  2606 4106 4176 4295 4013 3731 3425 3120 2768 2416 

Gas Storage Combi or +Cyl 918 1173 1018 1114 1041 968 889 810 718 627 

Oil/Gas Jet Burner + Cyl 904 374 252 251 258 265 273 280 286 293 

Electric (Joule) + Cyl 42 67 64 70 65 60 55 50 45 40 

Hybrid Gas/Electric 1 3 10 22 79 135 205 275 372 469 

Electric HP + Cyl 20 285 346 589 1025 1461 1895 2329 2791 3253 

Gas HP + Cyl 1 3 8 18 32 47 63 79 97 115 

Gas mCHP + Cyl 2 3 8 15 24 32 40 48 56 64 

Solar Combi 19 33 39 38 39 40 41 42 43 44 

Subtotal Linked WH 4513 6048 5921 6413 6576 6739 6886 7033 7177 7321 
           

Total Water Heating 14162 16544 15882 16589 17400 18210 19005 19800 20591 21383 

 
SALES ECO, 000 units 1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 253 368 406 448 448 448 448 448 448 448 
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EIWH ≥ 12 kW 729 618 609 635 630 625 620 615 610 605 

EIWHS Shower (2nd) 1039 1344 1320 1298 1293 1288 1283 1278 1272 1267 

ESWH ≤ 30 L (2nd) 1635 1815 1827 1907 1907 1907 1907 1907 1907 1907 

ESWH > 30 L 3586 4181 3839 4007 3872 3736 3600 3464 3328 3193 

GIWH < 13 L/min (2nd) 1689 1129 914 927 876 825 775 724 673 623 

GIWH ≥ 13 L/min 274 250 208 211 200 189 178 166 155 144 

GSWH, Condensing 0 7 10 12 13 14 15 17 18 19 

GSWH, Non-condensing 285 162 117 73 62 51 39 28 17 6 

Dedicated WH Heat Pump 0 46 129 185 331 476 622 768 913 1059 

Dedicated WH Solar 159 575 582 473 662 851 1039 1228 1416 1605 

Subtotal Dedicated WH 9649 10495 9961 10176 10293 10409 10526 10642 10759 10875 
           

Gas Combi Instantaneous  2606 4106 4176 4295 3735 3179 2558 1943 1290 649 

Gas Storage Combi or +Cyl 918 1173 1018 1114 969 825 664 504 335 169 

Oil/Gas Jet Burner + Cyl 904 374 252 251 240 226 204 174 133 79 

Electric (Joule) + Cyl 42 67 64 70 65 60 55 50 45 40 

Hybrid Gas/Electric 1 3 10 22 294 566 860 1154 1451 1747 

Electric HP + Cyl 20 285 346 589 1124 1658 2236 2814 3446 4077 

Gas HP + Cyl 1 3 8 18 95 173 260 347 435 524 

Gas mCHP + Cyl 2 3 8 15 32 49 66 84 102 121 

Solar Combi 19 33 39 38 46 54 65 76 87 99 

Subtotal Linked WH 4513 6048 5921 6413 6601 6789 6967 7147 7325 7505 
           

Total Water Heating 14162 16544 15882 16589 16894 17199 17493 17789 18083 18380 

 
 

Stock 

Table 10. EU-28 stock per base case in thousands of units, for the BAU0-scenario (without existing 
regulations), for the BAU-scenario (with existing measures) and for the ECO-scenario (including 
new proposed measures) 

STOCK BAU0, 000 units 1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 3,552 4,544 5,099 5,858 6,491 6,792 6,892 6,892 6,892 6,892 

EIWH ≥ 12 kW 12,071 11,090 8,484 7,874 8,033 8,666 9,487 10,329 11,171 12,012 

EIWHS Shower (2nd) 14,241 19,777 20,561 20,019 19,774 20,358 21,408 22,620 23,832 25,043 

ESWH ≤ 30 L (2nd) 22,956 28,577 28,594 28,485 29,111 30,654 32,526 34,549 36,572 38,595 

ESWH > 30 L 49,158 64,716 65,767 67,412 67,579 69,357 73,530 78,121 82,731 87,341 

GIWH < 13 L/min (2nd) 23,714 23,508 19,871 16,469 14,517 14,152 13,963 13,765 13,566 13,368 

GIWH ≥ 13 L/min 3,842 4,367 4,037 3,711 3,250 3,229 3,186 3,140 3,095 3,050 

GSWH, Condensing - 33 77 132 174 210 241 277 313 348 

GSWH, Non-condensing 4,001 3,719 2,957 2,166 1,532 1,149 925 799 673 546 

Dedicated WH Heat Pump - 267 711 1,449 2,502 3,757 5,156 6,636 8,115 9,595 

Dedicated WH Solar 873 6490 8425 9205 9541 9172 8945 9253 9571 9890 

Subtotal Dedicated WH 134407 167087 164581 162781 162504 167497 176260 186381 196531 206682 
           

Gas Combi Instantaneous  29177 68647 73783 77768 79509 81819 83021 82164 82289 81933 

Gas Storage Combi or +Cyl 13444 21199 21977 22509 22839 23374 23717 23473 23509 23407 

Oil/Gas Jet Burner + Cyl 20,676 18,130 15,208 12,374 9,815 7,481 6,340 6,330 6,491 6,657 

Electric (Joule) + Cyl 729 942 1,035 1,177 1,255 1,219 1,171 1,058 968 877 

Hybrid Gas/Electric 17 25 40 69 120 200 330 539 883 1445 

Electric HP + Cyl 349 2506 3746 5142 6565 7522 8722 9929 11436 13157 

Gas HP + Cyl 5 25 38 60 94 137 197 280 399 569 

Gas mCHP + Cyl 11 39 48 65 95 137 197 280 399 569 

Solar Combi 270 437 500 566 629 658 674 676 689 700 

Subtotal Linked WH 64678 111951 116375 119730 120920 122548 124370 124728 127062 129315 

 
          

Total Water Heating 199086 279039 280956 282510 283425 290045 300629 311108 323593 335997 

 
STOCK BAU, 000 units 1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 3,552 4,544 5,099 5,858 6,491 6,792 6,892 6,892 6,892 6,892 

EIWH ≥ 12 kW 12,071 11,090 8,484 7,874 8,033 8,666 9,487 10,329 11,171 12,012 

EIWHS Shower (2nd) 14,241 19,777 20,561 20,019 19,774 20,358 21,408 22,620 23,832 25,043 

ESWH ≤ 30 L (2nd) 22,956 28,577 28,594 28,485 29,111 30,654 32,526 34,549 36,572 38,595 

ESWH > 30 L 49,158 64,716 65,767 67,412 67,579 69,357 73,530 78,121 82,731 87,341 

GIWH < 13 L/min (2nd) 23,714 23,508 19,871 16,469 14,517 14,152 13,963 13,765 13,566 13,368 

GIWH ≥ 13 L/min 3,842 4,367 4,037 3,711 3,250 3,229 3,186 3,140 3,095 3,050 
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GSWH, Condensing - 33 77 132 174 210 241 277 313 348 

GSWH, Non-condensing 4,001 3,719 2,957 2,166 1,532 1,149 925 799 673 546 

Dedicated WH Heat Pump - 267 711 1,449 2,502 3,757 5,156 6,636 8,115 9,595 

Dedicated WH Solar 873 6490 8425 9205 9541 9172 8945 9253 9571 9890 

Subtotal Dedicated WH 134407 167087 164581 162781 162504 167497 176260 186381 196531 206682 
           

Gas Combi Instantaneous  29177 68647 73612 76952 76757 75531 71847 65376 59856 54002 

Gas Storage Combi or +Cyl 13444 21199 21564 21369 20606 19632 18642 16963 15531 14011 

Oil/Gas Jet Burner + Cyl 20,676 18,130 15,208 12,374 9,815 7,481 6,340 6,330 6,491 6,657 

Electric (Joule) + Cyl 729 942 1,035 1,177 1,255 1,219 1,171 1,058 968 877 

Hybrid Gas/Electric 17 25 52 133 407 956 1795 2888 4159 5624 

Electric HP + Cyl 349 2506 3836 5863 9395 14292 21056 28624 36532 44571 

Gas HP + Cyl 5 25 48 112 238 428 670 937 1224 1526 

Gas mCHP + Cyl 11 39 59 113 205 333 478 621 767 912 

Solar Combi 270 437 529 616 688 725 718 721 740 759 

Subtotal Linked WH 64678 111951 115942 118707 119367 120598 122717 123517 126267 128939 

 
          

Total Water Heating 199086 279039 280523 281488 281871 288095 298976 309898 322798 335621 

 
STOCK ECO, 000 units 1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 3,552 4,544 5,099 5,858 6,491 6,792 6,892 6,892 6,892 6,892 

EIWH ≥ 12 kW 12,071 11,090 8,484 7,874 7,816 7,871 7,817 7,756 7,694 7,632 

EIWHS Shower (2nd) 14,241 19,777 20,561 20,019 19,517 19,414 19,348 19,271 19,194 19,118 

ESWH ≤ 30 L (2nd) 22,956 28,577 28,594 28,485 28,717 29,209 29,372 29,372 29,372 29,372 

ESWH > 30 L 49,158 64,716 65,767 67,412 66,343 64,827 63,646 61,416 59,149 56,881 

GIWH < 13 L/min (2nd) 23,714 23,508 19,871 16,469 14,404 13,737 13,057 12,276 11,496 10,716 

GIWH ≥ 13 L/min 3,842 4,367 4,037 3,711 3,225 3,137 2,986 2,813 2,639 2,466 

GSWH, Condensing - 33 77 132 170 196 212 229 247 264 

GSWH, Non-condensing 4,001 3,719 2,957 2,166 1,523 1,117 854 683 512 340 

Dedicated WH Heat Pump - 267 711 1,449 2,650 4,302 6,345 8,588 10,831 13,073 

Dedicated WH Solar 873 6490 8425 9205 10054 11052 13047 16328 19723 23117 

Subtotal Dedicated WH 134407 167087 164581 162781 160911 161654 163576 165625 167748 169872 
           

Gas Combi Instantaneous  29177 68647 73612 76952 75923 72484 65092 53518 42592 31259 

Gas Storage Combi or +Cyl 13444 21199 21564 21369 20389 18842 16889 13886 11051 8111 

Oil/Gas Jet Burner + Cyl 20,676 18,130 15,208 12,374 9,763 7,276 5,852 5,391 4,889 4,184 

Electric (Joule) + Cyl 729 942 1,035 1,177 1,255 1,218 1,168 1,054 963 873 

Hybrid Gas/Electric 17 25 52 133 1054 3327 6994 11904 17092 22391 

Electric HP + Cyl 349 2506 3836 5863 9693 15379 23561 33209 43559 54369 

Gas HP + Cyl 5 25 48 112 428 1123 2210 3637 5161 6731 

Gas mCHP + Cyl 11 39 59 113 228 422 676 972 1288 1613 

Solar Combi 270 437 529 616 710 802 896 1045 1229 1429 

Subtotal Linked WH 64678 111951 115942 118707 119441 120874 123337 124616 127824 130961 

 
          

Total Water Heating 199086 279039 280523 281488 280352 282528 286913 290241 295572 300832 

Load (heat demand) 

Table 11. Unit load, identical for all scenarios. Constant from 2015 onwards.   
Unit Load in kWh/a 

For all scenarios 
1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 69 76 78 78 78 78 78 78 78 78 

EIWH ≥ 12 kW 398 436 451 451 451 451 451 451 451 451 

EIWHS Shower (2nd) 421 461 477 477 477 477 477 477 477 477 

ESWH ≤ 30 L (2nd) 210 230 238 238 238 238 238 238 238 238 

ESWH > 30 L 909 995 1029 1029 1029 1029 1029 1029 1029 1029 

GIWH < 13 L/min (2nd) 274 300 310 310 310 310 310 310 310 310 

GIWH ≥ 13 L/min 1256 1375 1422 1422 1422 1422 1422 1422 1422 1422 

GSWH, Condensing 3130 3426 3543 3543 3543 3543 3543 3543 3543 3543 

GSWH, Non-condensing 3130 3426 3543 3543 3543 3543 3543 3543 3543 3543 

Dedicated WH Heat Pump 2338 2559 2647 2647 2647 2647 2647 2647 2647 2647 

Dedicated WH Solar 1326 1448 1492 1492 1492 1492 1492 1492 1492 1492 
           

Gas Combi Instantaneous  1750 1900 1917 1917 1917 1917 1917 1917 1917 1917 

Gas Storage Combi or +Cyl 2361 2564 2587 2587 2587 2587 2587 2587 2587 2587 

Oil/Gas Jet Burner + Cyl 2361 2564 2587 2587 2587 2587 2587 2587 2587 2587 

Electric (Joule) + Cyl 1253 1360 1372 1372 1372 1372 1372 1372 1372 1372 

Hybrid Gas/Electric 1917 2082 2101 2101 2101 2101 2101 2101 2101 2101 

Electric HP + Cyl 1917 2082 2101 2101 2101 2101 2101 2101 2101 2101 
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Gas HP + Cyl 4961 5387 5436 5436 5436 5436 5436 5436 5436 5436 

Gas mCHP + Cyl 2395 2600 2624 2624 2624 2624 2624 2624 2624 2624 

Solar Combi 4715 5120 5167 5167 5167 5167 5167 5167 5167 5167 

 

Table 12. EU-28 total water heating demand for water heaters in scope of the study (EU-load in 
TWh/a), for the BAU0-scenario (without existing regulations), for the BAU-scenario (with existing 
measures) and for the ECO-scenario (including new proposed measures) 

EU-LOAD BAU0, TWh/a 1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 0 0 0 0 1 1 1 1 1 1 

EIWH ≥ 12 kW 5 5 4 4 4 4 4 5 5 5 

EIWHS Shower (2nd) 6 9 10 10 9 10 10 11 11 12 

ESWH ≤ 30 L (2nd) 5 7 7 7 7 7 8 8 9 9 

ESWH > 30 L 45 64 68 69 70 71 76 80 85 90 

GIWH < 13 L/min (2nd) 6 7 6 5 5 4 4 4 4 4 

GIWH ≥ 13 L/min 5 6 6 5 5 5 5 4 4 4 

GSWH, Condensing 0 0 0 0 1 1 1 1 1 1 

GSWH, Non-condensing 13 13 10 8 5 4 3 3 2 2 

Dedicated WH Heat Pump 0 1 2 4 7 10 14 18 21 25 

Dedicated WH Solar 1 9 13 14 14 14 13 14 14 15 

Subtotal Dedicated WH 86 121 126 126 126 130 138 148 159 169 
           

Gas Combi Instantaneous  51 130 141 149 152 157 159 158 158 157 

Gas Storage Combi or +Cyl 32 54 57 58 59 60 61 61 61 61 

Oil/Gas Jet Burner + Cyl 49 46 39 32 25 19 16 16 17 17 

Electric (Joule) + Cyl 1 1 1 2 2 2 2 1 1 1 

Hybrid Gas/Electric 0 0 0 0 0 0 1 1 2 3 

Electric HP + Cyl 1 5 8 11 14 16 18 21 24 28 

Gas HP + Cyl 0 0 0 0 1 1 1 2 2 3 

Gas mCHP + Cyl 0 0 0 0 0 0 1 1 1 1 

Solar Combi 1 2 3 3 3 3 3 3 4 4 

Subtotal Linked WH 135 240 250 255 257 259 263 264 269 275 

 
          

Total Water Heating 220 362 376 381 383 389 401 412 428 444 

 
EU-LOAD BAU, TWh/a 1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 0 0 0 0 1 1 1 1 1 1 

EIWH ≥ 12 kW 5 5 4 4 4 4 4 5 5 5 

EIWHS Shower (2nd) 6 9 10 10 9 10 10 11 11 12 

ESWH ≤ 30 L (2nd) 5 7 7 7 7 7 8 8 9 9 

ESWH > 30 L 45 64 68 69 70 71 76 80 85 90 

GIWH < 13 L/min (2nd) 6 7 6 5 5 4 4 4 4 4 

GIWH ≥ 13 L/min 5 6 6 5 5 5 5 4 4 4 

GSWH, Condensing 0 0 0 0 1 1 1 1 1 1 

GSWH, Non-condensing 13 13 10 8 5 4 3 3 2 2 

Dedicated WH Heat Pump 0 1 2 4 7 10 14 18 21 25 

Dedicated WH Solar 1 9 13 14 14 14 13 14 14 15 

Subtotal Dedicated WH 86 121 126 126 126 130 138 148 159 169 
           

Gas Combi Instantaneous  51 130 141 148 147 145 138 125 115 104 

Gas Storage Combi or +Cyl 32 54 56 55 53 51 48 44 40 36 

Oil/Gas Jet Burner + Cyl 49 46 39 32 25 19 16 16 17 17 

Electric (Joule) + Cyl 1 1 1 2 2 2 2 1 1 1 

Hybrid Gas/Electric 0 0 0 0 1 2 4 6 9 12 

Electric HP + Cyl 1 5 8 12 20 30 44 60 77 94 

Gas HP + Cyl 0 0 0 1 1 2 4 5 7 8 

Gas mCHP + Cyl 0 0 0 0 1 1 1 2 2 2 

Solar Combi 1 2 3 3 4 4 4 4 4 4 

Subtotal Linked WH 135 240 249 253 254 256 261 264 271 278 

 
          

Total Water Heating 220 362 375 379 380 386 399 412 430 447 

 
EU-LOAD ECO, TWh/a 1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 0 0 0 0 1 1 1 1 1 1 

EIWH ≥ 12 kW 5 5 4 4 4 4 4 3 3 3 

EIWHS Shower (2nd) 6 9 10 10 9 9 9 9 9 9 
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ESWH ≤ 30 L (2nd) 5 7 7 7 7 7 7 7 7 7 

ESWH > 30 L 45 64 68 69 68 67 65 63 61 59 

GIWH < 13 L/min (2nd) 6 7 6 5 4 4 4 4 4 3 

GIWH ≥ 13 L/min 5 6 6 5 5 4 4 4 4 4 

GSWH, Condensing 0 0 0 0 1 1 1 1 1 1 

GSWH, Non-condensing 13 13 10 8 5 4 3 2 2 1 

Dedicated WH Heat Pump 0 1 2 4 7 11 17 23 29 35 

Dedicated WH Solar 1 9 13 14 15 16 19 24 29 35 

Subtotal Dedicated WH 86 121 126 126 126 128 134 142 149 157 
           

Gas Combi Instantaneous  51 130 141 148 146 139 125 103 82 60 

Gas Storage Combi or +Cyl 32 54 56 55 53 49 44 36 29 21 

Oil/Gas Jet Burner + Cyl 49 46 39 32 25 19 15 14 13 11 

Electric (Joule) + Cyl 1 1 1 2 2 2 2 1 1 1 

Hybrid Gas/Electric 0 0 0 0 2 7 15 25 36 47 

Electric HP + Cyl 1 5 8 12 20 32 49 70 92 114 

Gas HP + Cyl 0 0 0 1 2 6 12 20 28 37 

Gas mCHP + Cyl 0 0 0 0 1 1 2 3 3 4 

Solar Combi 1 2 3 3 4 4 5 5 6 7 

Subtotal Linked WH 135 240 249 253 254 259 268 276 289 302 

 
          

Total Water Heating 220 362 375 379 380 387 402 418 439 459 

 

Energy Efficiency 

Table 13. Energy Efficiency of products sold in a given year: Heat Output divided by Primary 
energy (in GCV), expressed in %.  PEF 2.1 used to convert electricity to primary energy. Values for 
the BAU0-scenario (without existing regulations), for the BAU-scenario (with existing measures) 
and for the ECO-scenario (including new proposed measures) 

Primary Efficiency BAU0, % 1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 33.2% 33.8% 34.0% 34.1% 34.3% 34.4% 34.6% 34.7% 34.9% 35.0% 

EIWH ≥ 12 kW 35.3% 35.9% 36.0% 36.2% 36.3% 36.5% 36.6% 36.8% 36.9% 37.1% 

EIWHS Shower (2nd) 33.2% 33.8% 34.0% 34.1% 34.3% 34.4% 34.6% 34.7% 34.9% 35.0% 

ESWH ≤ 30 L (2nd) 32.3% 36.4% 37.5% 38.5% 39.6% 40.6% 40.9% 40.9% 40.9% 40.9% 

ESWH > 30 L 36.4% 37.0% 37.2% 37.3% 37.5% 37.6% 37.8% 37.9% 38.1% 38.2% 

GIWH < 13 L/min (2nd) 30.4% 34.3% 35.3% 36.3% 37.3% 38.3% 39.3% 40.3% 41.3% 42.3% 

GIWH ≥ 13 L/min 44.6% 50.3% 51.7% 53.2% 54.7% 56.1% 57.6% 59.0% 60.5% 62.0% 

GSWH, Condensing 42.9% 48.4% 49.8% 51.2% 52.6% 54.0% 55.5% 56.9% 58.3% 59.7% 

GSWH, Non-condensing 36.5% 41.2% 42.4% 43.6% 44.8% 46.0% 47.2% 48.4% 49.6% 50.8% 

Dedicated WH Heat Pump 71.7% 76.1% 77.3% 78.4% 79.5% 80.6% 81.7% 82.9% 84.0% 85.1% 

Dedicated WH Solar 73.0% 80.2% 82.6% 85.3% 88.3% 91.3% 93.8% 96.2% 98.5% 100.8% 
           

Gas Combi Instantaneous  58.1% 68.8% 72.2% 74.8% 75.2% 75.6% 75.9% 76.2% 76.5% 76.7% 

Gas Storage Combi or +Cyl 57.2% 67.8% 71.2% 73.8% 74.2% 74.6% 74.9% 75.2% 75.5% 75.7% 

Oil/Gas Jet Burner + Cyl 56.1% 61.5% 62.8% 64.1% 65.5% 66.8% 68.2% 69.5% 70.8% 72.2% 

Electric (Joule) + Cyl 34.7% 40.1% 40.8% 41.5% 42.0% 42.0% 42.0% 42.0% 42.0% 42.0% 

Hybrid Gas/Electric 85.6% 85.6% 85.6% 85.6% 85.6% 85.6% 85.6% 85.6% 85.6% 85.6% 

Electric HP + Cyl 121.3% 124.3% 125.0% 125.8% 126.5% 127.3% 128.0% 128.8% 129.6% 130.4% 

Gas HP + Cyl 106.5% 124.9% 130.0% 130.8% 131.6% 132.4% 133.2% 134.0% 134.8% 135.6% 

Gas mCHP + Cyl 110.0% 110.0% 110.0% 110.0% 110.0% 110.0% 110.0% 110.0% 110.0% 110.0% 

Solar Combi 177% 224% 237% 250% 256% 263% 269% 277% 284% 292% 

 

Primary Efficiency BAU, % 1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 33.2% 33.8% 42.3% 44.0% 44.0% 44.0% 44.0% 44.0% 44.0% 44.0% 

EIWH ≥ 12 kW 35.3% 35.9% 44.3% 46.0% 46.0% 46.0% 46.0% 46.0% 46.0% 46.0% 

EIWHS Shower (2nd) 33.2% 33.8% 42.3% 44.0% 44.0% 44.0% 44.0% 44.0% 44.0% 44.0% 

ESWH ≤ 30 L (2nd) 32.3% 36.4% 40.1% 40.9% 40.9% 40.9% 40.9% 40.9% 40.9% 40.9% 

ESWH > 30 L 36.4% 37.0% 39.4% 41.6% 41.6% 41.6% 41.6% 41.6% 41.6% 41.6% 

GIWH < 13 L/min (2nd) 30.4% 34.3% 51.5% 55.0% 55.0% 55.0% 55.0% 55.0% 55.0% 55.0% 

GIWH ≥ 13 L/min 44.6% 50.3% 70.9% 75.0% 75.0% 75.0% 75.0% 75.0% 75.0% 75.0% 

GSWH, Condensing 42.9% 48.4% 80.6% 87.0% 87.0% 87.0% 87.0% 87.0% 87.0% 87.0% 

GSWH, Non-condensing 36.5% 41.2% 61.0% 65.0% 65.0% 65.0% 65.0% 65.0% 65.0% 65.0% 

Dedicated WH Heat Pump 71.7% 76.1% 131.0% 142.0% 142.0% 142.0% 142.0% 142.0% 142.0% 142.0% 

Dedicated WH Solar 73.0% 80.2% 97.0% 104.1% 107.0% 109.8% 112.5% 115.1% 117.6% 120.0% 
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Gas Combi Instantaneous  58.1% 68.8% 78.9% 85.0% 85.0% 85.0% 85.0% 85.0% 85.0% 85.0% 

Gas Storage Combi or +Cyl 57.2% 67.8% 77.9% 84.0% 84.0% 84.0% 84.0% 84.0% 84.0% 84.0% 

Oil/Gas Jet Burner + Cyl 56.1% 61.5% 73.7% 83.0% 83.0% 83.0% 83.0% 83.0% 83.0% 83.0% 

Electric (Joule) + Cyl 34.7% 40.1% 41.1% 42.0% 42.0% 42.0% 42.0% 42.0% 42.0% 42.0% 

Hybrid Gas/Electric 85.6% 85.6% 85.6% 85.6% 85.6% 85.6% 85.6% 85.6% 85.6% 85.6% 

Electric HP + Cyl 121.3% 124.3% 125.0% 157.0% 159.5% 162.0% 164.5% 167.0% 169.5% 172.0% 

Gas HP + Cyl 106.5% 124.9% 130.0% 145.0% 147.5% 150.0% 152.5% 155.0% 157.5% 160.0% 

Gas mCHP + Cyl 110.0% 110.0% 110.0% 120.0% 125.0% 130.0% 135.0% 140.0% 145.0% 145.0% 

Solar Combi 177.1% 223.7% 258.7% 295.2% 316.4% 338.1% 360.7% 383.9% 409.1% 434.8% 

 

Primary Efficiency ECO, % 1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 33.2% 33.8% 42.3% 44.0% 44.0% 44.0% 44.0% 44.0% 44.0% 44.0% 

EIWH ≥ 12 kW 35.3% 35.9% 44.3% 46.0% 46.0% 46.0% 46.0% 46.0% 46.0% 46.0% 

EIWHS Shower (2nd) 33.2% 33.8% 42.3% 44.0% 44.0% 44.0% 44.0% 44.0% 44.0% 44.0% 

ESWH ≤ 30 L (2nd) 32.3% 36.4% 40.1% 40.9% 43.1% 45.4% 47.7% 50.0% 52.2% 54.5% 

ESWH > 30 L 36.4% 37.0% 39.4% 41.6% 43.9% 46.3% 48.6% 50.9% 53.2% 55.5% 

GIWH < 13 L/min (2nd) 30.4% 34.3% 51.5% 55.0% 58.1% 61.1% 64.2% 67.3% 70.3% 73.4% 

GIWH ≥ 13 L/min 44.6% 50.3% 70.9% 75.0% 78.2% 81.5% 84.7% 88.0% 91.2% 94.5% 

GSWH, Condensing 42.9% 48.4% 80.6% 87.0% 87.4% 87.9% 88.3% 88.7% 89.1% 89.6% 

GSWH, Non-condensing 36.5% 41.2% 61.0% 65.0% 65.0% 65.0% 65.0% 65.0% 65.0% 65.0% 

Dedicated WH Heat Pump 71.7% 76.1% 131.0% 142.0% 154.8% 167.6% 180.3% 193.1% 205.9% 218.7% 

Dedicated WH Solar 73.0% 80.2% 97.0% 104.1% 113.7% 124.4% 136.1% 148.8% 162.7% 177.8% 
           

Gas Combi Instantaneous  58.1% 68.8% 78.9% 85.0% 104.2% 123.4% 125.6% 127.8% 130.1% 132.4% 

Gas Storage Combi or +Cyl 57.2% 67.8% 77.9% 84.0% 94.9% 105.7% 107.6% 109.5% 111.4% 113.4% 

Oil/Gas Jet Burner + Cyl 56.1% 61.5% 73.7% 83.0% 87.6% 92.3% 93.9% 95.5% 97.2% 98.9% 

Electric (Joule) + Cyl 34.7% 40.1% 41.1% 42.0% 42.0% 42.0% 42.0% 42.0% 42.0% 42.0% 

Hybrid Gas/Electric 85.6% 85.6% 85.6% 85.6% 96.7% 107.7% 118.8% 122.7% 124.9% 127.1% 

Electric HP + Cyl 121.3% 124.3% 125.0% 157.0% 159.5% 162.0% 164.5% 167.0% 169.5% 172.0% 

Gas HP + Cyl 106.5% 124.9% 130.0% 145.0% 147.5% 150.0% 152.5% 155.0% 157.5% 160.0% 

Gas mCHP + Cyl 110.0% 110.0% 110.0% 120.0% 125.0% 130.0% 135.0% 140.0% 145.0% 145.0% 

Solar Combi 177.1% 223.7% 258.7% 295.2% 364.4% 423.9% 450.0% 474.6% 499.8% 524.7% 

 

Note: the efficiencies presented above are the average for products sold in a given year. 
The average of the stock in the same year is typically lower. The stock-average efficiency 
is calculated in the model and used for the energy computations. 

Fuel Consumption 

Table 14. EU-28 total fuel consumption for water heaters in scope. Values in TWh GCV/a, for the 
BAU0-scenario (without existing regulations), for the BAU-scenario (with existing measures) and 
for the ECO-scenario (including new proposed measures). 

Fuel BAU0, TWh GCV/a 1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

EIWH ≥ 12 kW 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

EIWHS Shower (2nd) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

ESWH ≤ 30 L (2nd) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

ESWH > 30 L 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

GIWH < 13 L/min (2nd) 22.2 21.4 18.2 14.6 12.5 11.9 11.4 10.9 10.5 10.1 

GIWH ≥ 13 L/min 11.2 12.3 11.5 10.3 8.7 8.4 8.1 7.8 7.5 7.2 

GSWH, Condensing 0.0 0.2 0.6 0.9 1.2 1.4 1.6 1.8 1.9 2.1 

GSWH, Non-condensing 35.4 32.1 25.7 18.3 12.6 9.2 7.2 6.0 5.0 3.9 

Dedicated WH Heat Pump 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Dedicated WH Solar 0.3 2.3 3.0 3.2 3.2 3.0 2.8 2.9 2.9 2.9 

Subtotal Dedicated WH 69 68 59 47 38 34 31 29 28 26 
           

Gas Combi Instantaneous  87.1 200.8 207.6 207.8 202.0 202.6 203.1 199.9 199.3 197.7 

Gas Storage Combi or +Cyl 55.3 85.2 84.9 82.4 79.4 79.2 79.3 78.1 77.9 77.2 

Oil/Gas Jet Burner + Cyl 88.3 76.9 64.0 51.0 39.5 29.3 24.2 23.7 23.8 23.9 

Electric (Joule) + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Hybrid Gas/Electric 0.0 0.1 0.1 0.2 0.3 0.4 0.7 1.2 1.9 3.2 

Electric HP + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Gas HP + Cyl 0.0 0.1 0.2 0.3 0.4 0.6 0.8 1.1 1.6 2.3 

Gas mCHP + Cyl 0.0 0.1 0.1 0.2 0.2 0.3 0.5 0.7 0.9 1.3 
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Solar Combi 0.7 1.0 1.0 1.1 1.2 1.2 1.2 1.2 1.2 1.2 

Subtotal Linked WH 231 364 358 343 323 314 310 306 307 307 

           

Total Water Heating 300 433 417 390 361 348 341 335 334 333 

 

Fuel BAU, TWh GCV/a 1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

EIWH ≥ 12 kW 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

EIWHS Shower (2nd) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

ESWH ≤ 30 L (2nd) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

ESWH > 30 L 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

GIWH < 13 L/min (2nd) 22.2 21.4 17.0 11.8 8.7 8.0 7.9 7.7 7.6 7.5 

GIWH ≥ 13 L/min 11.2 12.3 10.8 8.6 6.5 6.1 6.0 5.9 5.8 5.7 

GSWH, Condensing 0.0 0.2 0.4 0.6 0.7 0.8 1.0 1.1 1.3 1.4 

GSWH, Non-condensing 35.4 32.1 24.2 15.3 9.1 6.2 5.0 4.3 3.6 3.0 

Dedicated WH Heat Pump 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Dedicated WH Solar 0.3 2.3 2.5 2.6 2.7 2.5 2.4 2.4 2.4 2.5 

Subtotal Dedicated WH 69 68 55 39 28 24 22 21 21 20 
           

Gas Combi Instantaneous  87.1 200.8 204.0 195.1 178.8 166.8 155.6 141.6 129.6 116.9 

Gas Storage Combi or +Cyl 55.3 85.2 82.3 74.6 65.9 59.2 55.1 50.2 45.9 41.4 

Oil/Gas Jet Burner + Cyl 88.3 76.9 63.4 49.0 36.2 25.0 19.6 19.0 19.4 19.9 

Electric (Joule) + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Hybrid Gas/Electric 0.0 0.1 0.1 0.3 0.9 2.1 4.0 6.4 9.2 12.4 

Electric HP + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Gas HP + Cyl 0.0 0.1 0.2 0.4 0.9 1.6 2.4 3.3 4.2 5.2 

Gas mCHP + Cyl 0.0 0.1 0.1 0.3 0.4 0.7 1.0 1.2 1.4 1.7 

Solar Combi 0.7 0.9 1.0 1.0 1.1 1.1 1.0 0.9 0.9 0.9 

Subtotal Linked WH 231 364 351 321 284 257 239 223 211 198 

           

Total Water Heating 300 433 406 360 312 280 261 244 231 219 

 

Fuel ECO, TWh GCV/a 1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

EIWH ≥ 12 kW 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

EIWHS Shower (2nd) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

ESWH ≤ 30 L (2nd) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

ESWH > 30 L 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

GIWH < 13 L/min (2nd) 22.2 21.4 17.0 11.8 8.6 7.4 6.8 6.0 5.4 4.8 

GIWH ≥ 13 L/min 11.2 12.3 10.8 8.6 6.4 5.7 5.3 4.8 4.3 3.9 

GSWH, Condensing 0.0 0.2 0.4 0.6 0.7 0.8 0.8 0.9 1.0 1.0 

GSWH, Non-condensing 35.4 32.1 24.2 15.3 9.0 6.0 4.6 3.7 2.8 1.8 

Dedicated WH Heat Pump 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Dedicated WH Solar 0.3 2.3 2.5 2.6 2.6 2.6 2.8 3.2 3.6 3.9 

Subtotal Dedicated WH 69 68 55 39 27 23 20 19 17 15 
           

Gas Combi Instantaneous  87.1 200.8 204.0 195.1 170.4 142.0 113.6 84.2 62.8 45.1 

Gas Storage Combi or +Cyl 55.3 85.2 82.3 74.6 63.9 53.0 43.9 33.7 25.6 18.4 

Oil/Gas Jet Burner + Cyl 88.3 76.9 63.4 49.0 35.8 23.9 17.3 15.1 13.2 11.0 

Electric (Joule) + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Hybrid Gas/Electric 0.0 0.1 0.1 0.3 2.2 6.3 12.2 19.6 27.0 34.3 

Electric HP + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Gas HP + Cyl 0.0 0.1 0.2 0.4 1.6 4.1 7.9 12.8 17.8 22.9 

Gas mCHP + Cyl 0.0 0.1 0.1 0.3 0.5 0.9 1.3 1.9 2.4 2.9 

Solar Combi 0.7 0.9 1.0 1.0 0.9 0.9 1.0 1.1 1.2 1.3 

Subtotal Linked WH 231 364 351 321 275 231 197 168 150 136 

           

Total Water Heating 300 433 406 360 303 254 218 187 167 151 

  



 

Ecodesign Review Water Heaters, Task 7 Final | July 2019 | VHK for EC 47 

Electricity Consumption 

Table 15. EU-28 total electricity consumed by water heaters in scope. Values in TWh/a, for the 
BAU0-scenario (without existing regulations), for the BAU-scenario (with existing measures) and 
for the ECO-scenario (including new proposed measures). 

Electricity BAU0, TWh/a 1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 0.4 0.5 0.6 0.6 0.7 0.7 0.7 0.7 0.7 0.7 

EIWH ≥ 12 kW 6.5 6.5 5.1 4.7 4.8 5.1 5.6 6.1 6.5 7.0 

EIWHS Shower (2nd) 8.7 12.9 13.8 13.4 13.2 13.5 14.1 14.9 15.6 16.3 

ESWH ≤ 30 L (2nd) 7.4 9.0 9.0 8.7 8.7 8.9 9.2 9.6 10.2 10.7 

ESWH > 30 L 58.8 83.3 87.2 89.1 88.9 90.9 95.9 101.5 107.1 112.6 

GIWH < 13 L/min (2nd) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

GIWH ≥ 13 L/min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

GSWH, Condensing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

GSWH, Non-condensing 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 

Dedicated WH Heat Pump 0.0 0.4 1.2 2.4 4.0 6.0 8.1 10.3 12.4 14.5 

Dedicated WH Solar 0.6 4.4 5.8 6.1 6.1 5.7 5.4 5.5 5.5 5.6 

Subtotal Dedicated WH 83 117 123 125 126 131 139 149 158 167 
           

Gas Combi Instantaneous  1.7 4.0 4.1 4.1 4.0 4.0 4.0 4.0 4.0 3.9 

Gas Storage Combi or +Cyl 1.1 1.7 1.7 1.6 1.6 1.6 1.6 1.5 1.5 1.5 

Oil/Gas Jet Burner + Cyl 1.8 1.5 1.3 1.0 0.8 0.6 0.5 0.5 0.5 0.5 

Electric (Joule) + Cyl 1.3 1.6 1.7 1.9 2.0 1.9 1.8 1.6 1.5 1.4 

Hybrid Gas/Electric 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 

Electric HP + Cyl 0.3 2.0 3.0 4.1 5.2 6.0 6.9 7.8 8.9 10.2 

Gas HP + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Gas mCHP + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Solar Combi 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Subtotal Linked WH 6 11 12 13 14 14 15 16 17 18 

           

Total Water Heating 89 128 135 138 140 145 154 164 175 185 

 

Electricity BAU, TWh/a 1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 0.4 0.5 0.5 0.6 0.6 0.6 0.6 0.6 0.6 0.6 

EIWH ≥ 12 kW 6.5 6.5 4.9 4.3 4.0 4.1 4.4 4.8 5.2 5.6 

EIWHS Shower (2nd) 8.7 12.9 13.2 11.7 10.6 10.5 11.1 11.7 12.3 12.9 

ESWH ≤ 30 L (2nd) 7.4 9.0 8.9 8.4 8.2 8.5 9.0 9.6 10.2 10.7 

ESWH > 30 L 58.8 83.4 86.7 85.3 81.9 81.6 86.5 91.9 97.4 102.8 

GIWH < 13 L/min (2nd) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

GIWH ≥ 13 L/min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

GSWH, Condensing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

GSWH, Non-condensing 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 

Dedicated WH Heat Pump 0.0 0.4 0.9 1.5 2.3 3.3 4.6 5.9 7.2 8.5 

Dedicated WH Solar 0.6 4.4 4.8 5.0 5.1 4.7 4.5 4.6 4.6 4.7 

Subtotal Dedicated WH 83 117 120 117 113 113 121 129 138 146 
           

Gas Combi Instantaneous  1.7 4.0 4.0 3.9 3.5 3.3 3.1 2.8 2.6 2.3 

Gas Storage Combi or +Cyl 1.1 1.7 1.6 1.5 1.3 1.2 1.1 1.0 0.9 0.8 

Oil/Gas Jet Burner + Cyl 1.8 1.5 1.3 1.0 0.7 0.5 0.4 0.4 0.4 0.4 

Electric (Joule) + Cyl 1.3 1.6 1.7 1.9 2.0 1.9 1.8 1.6 1.5 1.4 

Hybrid Gas/Electric 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.3 0.5 0.7 

Electric HP + Cyl 0.3 2.0 3.1 4.4 6.5 9.2 13.1 17.5 22.0 26.5 

Gas HP + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 

Gas mCHP + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Solar Combi 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Subtotal Linked WH 6 11 12 13 14 16 20 24 28 32 

           

Total Water Heating 89 128 132 129 127 130 141 153 165 178 

 

Electricity ECO, TWh/a 1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 0.4 0.5 0.5 0.6 0.6 0.6 0.6 0.6 0.6 0.6 

EIWH ≥ 12 kW 6.5 6.5 4.9 4.3 3.9 3.7 3.7 3.6 3.6 3.6 

EIWHS Shower (2nd) 8.7 12.9 13.2 11.7 10.5 10.0 10.0 10.0 9.9 9.9 

ESWH ≤ 30 L (2nd) 7.4 9.0 8.9 8.4 8.0 7.8 7.5 7.1 6.8 6.5 

ESWH > 30 L 58.8 83.4 86.7 85.3 79.6 73.3 68.9 63.2 58.1 53.3 
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GIWH < 13 L/min (2nd) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

GIWH ≥ 13 L/min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

GSWH, Condensing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

GSWH, Non-condensing 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 

Dedicated WH Heat Pump 0.0 0.4 0.9 1.5 2.4 3.5 4.8 6.1 7.2 8.1 

Dedicated WH Solar 0.6 4.4 4.8 5.0 5.0 5.0 5.4 6.2 6.8 7.4 

Subtotal Dedicated WH 83 117 120 117 110 104 101 97 93 89 
           

Gas Combi Instantaneous  1.7 4.0 4.0 3.9 3.4 2.8 2.3 1.7 1.2 0.9 

Gas Storage Combi or +Cyl 1.1 1.7 1.6 1.5 1.3 1.1 0.9 0.7 0.5 0.4 

Oil/Gas Jet Burner + Cyl 1.8 1.5 1.3 1.0 0.7 0.5 0.3 0.3 0.3 0.2 

Electric (Joule) + Cyl 1.3 1.6 1.7 1.9 2.0 1.9 1.8 1.6 1.5 1.4 

Hybrid Gas/Electric 0.0 0.0 0.0 0.0 0.1 0.3 0.6 1.0 1.4 1.8 

Electric HP + Cyl 0.3 2.0 3.1 4.4 6.6 9.9 14.6 20.3 26.3 32.3 

Gas HP + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.2 

Gas mCHP + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Solar Combi 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Subtotal Linked WH 6 11 12 13 14 17 21 26 31 37 

           

Total Water Heating 89 128 132 129 124 121 122 123 124 127 

 

Primary Energy Consumption 

Table 16. EU-28 total primary energy consumed for water heaters in scope. Values in TWh GCV/a, 
for the BAU0-scenario (without existing regulations), for the BAU-scenario (with existing measures) 
and for the ECO-scenario (including new proposed measures). Uses PEF=2.1 for electricity, for all 
years. 

Primary Energy BAU0,  

TWh GCV/a 
1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 1 1 1 1 1 2 2 2 2 2 

EIWH ≥ 12 kW 14 14 11 10 10 11 12 13 14 15 

EIWHS Shower (2nd) 18 27 29 28 28 28 30 31 33 34 

ESWH ≤ 30 L (2nd) 16 19 19 18 18 19 19 20 21 22 

ESWH > 30 L 123 175 183 187 187 191 201 213 225 236 

GIWH < 13 L/min (2nd) 22 21 18 15 13 12 11 11 11 10 

GIWH ≥ 13 L/min 11 12 12 10 9 8 8 8 8 7 

GSWH, Condensing 0 0 1 1 1 1 2 2 2 2 

GSWH, Non-condensing 36 32 26 18 13 9 7 6 5 4 

Dedicated WH Heat Pump 0 1 2 5 8 13 17 22 26 30 

Dedicated WH Solar 2 12 15 16 16 15 14 14 14 15 

Subtotal Dedicated WH 242 315 317 310 304 309 323 342 360 378 
           

Gas Combi Instantaneous  91 209 216 216 210 211 212 208 208 206 

Gas Storage Combi or +Cyl 58 89 88 86 83 82 83 81 81 80 

Oil/Gas Jet Burner + Cyl 92 80 67 53 41 30 25 25 25 25 

Electric (Joule) + Cyl 3 3 4 4 4 4 4 3 3 3 

Hybrid Gas/Electric 0 0 0 0 0 0 1 1 2 4 

Electric HP + Cyl 1 4 6 9 11 13 14 16 19 21 

Gas HP + Cyl 0 0 0 0 0 1 1 1 2 2 

Gas mCHP + Cyl 0 0 0 0 0 0 0 1 1 1 

Solar Combi 1 1 1 1 1 1 1 1 1 1 

Subtotal Linked WH 244 387 383 370 352 343 341 338 341 344 

           

Total Water Heating 487 702 700 680 655 652 664 680 701 722 

 

Primary Energy BAU,  

TWh GCV/a 
1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 1 1 1 1 1 1 1 1 1 1 

EIWH ≥ 12 kW 14 14 10 9 8 9 9 10 11 12 

EIWHS Shower (2nd) 18 27 28 25 22 22 23 25 26 27 

ESWH ≤ 30 L (2nd) 16 19 19 18 17 18 19 20 21 22 

ESWH > 30 L 123 175 182 179 172 171 182 193 204 216 

GIWH < 13 L/min (2nd) 22 21 17 12 9 8 8 8 8 8 

GIWH ≥ 13 L/min 11 12 11 9 7 6 6 6 6 6 

GSWH, Condensing 0 0 0 1 1 1 1 1 1 1 

GSWH, Non-condensing 36 32 24 15 9 6 5 4 4 3 
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Dedicated WH Heat Pump 0 1 2 3 5 7 10 12 15 18 

Dedicated WH Solar 2 12 13 13 13 12 12 12 12 12 

Subtotal Dedicated WH 242 315 307 284 265 262 276 293 310 326 
           

Gas Combi Instantaneous  91 209 212 203 186 174 162 147 135 122 

Gas Storage Combi or +Cyl 58 89 86 78 69 62 57 52 48 43 

Oil/Gas Jet Burner + Cyl 92 80 66 51 38 26 20 20 20 21 

Electric (Joule) + Cyl 3 3 4 4 4 4 4 3 3 3 

Hybrid Gas/Electric 0 0 0 0 1 2 4 7 10 14 

Electric HP + Cyl 1 4 6 9 14 19 28 37 46 56 

Gas HP + Cyl 0 0 0 0 1 2 2 3 4 5 

Gas mCHP + Cyl 0 0 0 0 0 1 1 1 1 2 

Solar Combi 1 1 1 1 1 1 1 1 1 1 

Subtotal Linked WH 244 387 376 347 314 291 280 272 269 266 

           

Total Water Heating 487 701 683 632 578 553 556 565 579 592 

 

Primary Energy ECO,  

TWh GCV/a 
1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 1 1 1 1 1 1 1 1 1 1 

EIWH ≥ 12 kW 14 14 10 9 8 8 8 8 8 7 

EIWHS Shower (2nd) 18 27 28 25 22 21 21 21 21 21 

ESWH ≤ 30 L (2nd) 16 19 19 18 17 16 16 15 14 14 

ESWH > 30 L 123 175 182 179 167 154 145 133 122 112 

GIWH < 13 L/min (2nd) 22 21 17 12 9 7 7 6 5 5 

GIWH ≥ 13 L/min 11 12 11 9 6 6 5 5 4 4 

GSWH, Condensing 0 0 0 1 1 1 1 1 1 1 

GSWH, Non-condensing 36 32 24 15 9 6 5 4 3 2 

Dedicated WH Heat Pump 0 1 2 3 5 7 10 13 15 17 

Dedicated WH Solar 2 12 13 13 13 13 14 16 18 19 

Subtotal Dedicated WH 242 315 307 284 258 241 232 222 212 203 
           

Gas Combi Instantaneous  91 209 212 203 178 148 118 88 65 47 

Gas Storage Combi or +Cyl 58 89 86 78 67 55 46 35 27 19 

Oil/Gas Jet Burner + Cyl 92 80 66 51 37 25 18 16 14 11 

Electric (Joule) + Cyl 3 3 4 4 4 4 4 3 3 3 

Hybrid Gas/Electric 0 0 0 0 2 7 14 22 30 38 

Electric HP + Cyl 1 4 6 9 14 21 31 43 55 68 

Gas HP + Cyl 0 0 0 0 2 4 8 13 18 23 

Gas mCHP + Cyl 0 0 0 0 1 1 1 2 2 3 

Solar Combi 1 1 1 1 1 1 1 1 1 1 

Subtotal Linked WH 244 387 376 347 305 266 241 222 216 214 

           

Total Water Heating 487 701 683 631 563 507 473 444 428 417 

 

GHG-emissions 

Table 17. EU-28 total GHG-emissions for water heaters in scope. Values in MtCO2eq/a, for the 
BAU0-scenario (without existing regulations), for the BAU-scenario (with existing measures) and 
for the ECO-scenario (including new proposed measures).  

GHG-emissions BAU0,  

MtCO2eq/a 
1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 

EIWH ≥ 12 kW 3.3 2.7 2.0 1.8 1.6 1.5 1.4 1.2 1.0 0.8 

EIWHS Shower (2nd) 4.3 5.3 5.5 5.1 4.4 3.9 3.5 3.0 2.4 1.8 

ESWH ≤ 30 L (2nd) 3.7 3.7 3.6 3.3 2.9 2.6 2.2 1.9 1.6 1.2 

ESWH > 30 L 29.4 34.2 34.5 33.8 29.7 26.3 23.4 20.2 16.4 12.2 

GIWH < 13 L/min (2nd) 4.4 4.3 3.6 2.9 2.5 2.4 2.3 2.2 2.1 2.0 

GIWH ≥ 13 L/min 2.2 2.5 2.3 2.0 1.7 1.7 1.6 1.5 1.5 1.4 

GSWH, Condensing 0.0 0.0 0.1 0.2 0.2 0.3 0.3 0.4 0.4 0.4 

GSWH, Non-condensing 7.1 6.4 5.1 3.7 2.5 1.8 1.4 1.2 1.0 0.8 

Dedicated WH Heat Pump 0.0 0.2 0.5 1.0 1.5 2.0 2.3 2.5 2.4 2.0 

Dedicated WH Solar 0.4 2.3 2.9 3.0 2.7 2.2 1.9 1.7 1.4 1.2 

Subtotal Dedicated WH 55 62 60 57 50 45 40 36 30 24 
           

Gas Combi Instantaneous  18.1 41.4 42.7 42.7 41.3 41.3 41.2 40.3 40.0 39.5 

Gas Storage Combi or +Cyl 11.5 17.6 17.5 16.9 16.2 16.1 16.1 15.7 15.6 15.4 
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Oil/Gas Jet Burner + Cyl 23.8 20.6 17.1 13.6 10.5 7.7 6.4 6.2 6.2 6.2 

Electric (Joule) + Cyl 0.6 0.7 0.7 0.7 0.7 0.6 0.4 0.3 0.2 0.1 

Hybrid Gas/Electric 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.3 0.4 0.7 

Electric HP + Cyl 0.2 1.0 1.4 1.8 2.1 2.0 2.0 1.9 1.7 1.4 

Gas HP + Cyl 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.3 0.4 

Gas mCHP + Cyl 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.3 

Solar Combi 0.1 0.2 0.2 0.2 0.3 0.3 0.3 0.2 0.2 0.2 

Subtotal Linked WH 54 81 80 76 71 68 67 65 65 64 

           

Total Water Heating 109 143 140 133 121 113 107 101 95 88 

 
GHG-emissions BAU,  

MtCO2eq/a 
1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 

EIWH ≥ 12 kW 3.3 2.7 1.9 1.6 1.3 1.2 1.1 1.0 0.8 0.6 

EIWHS Shower (2nd) 4.3 5.3 5.2 4.5 3.6 3.0 2.7 2.3 1.9 1.4 

ESWH ≤ 30 L (2nd) 3.7 3.7 3.5 3.2 2.8 2.5 2.2 1.9 1.6 1.2 

ESWH > 30 L 29.4 34.2 34.2 32.4 27.4 23.6 21.1 18.3 14.9 11.1 

GIWH < 13 L/min (2nd) 4.4 4.3 3.4 2.3 1.6 1.3 1.2 1.1 1.0 0.9 

GIWH ≥ 13 L/min 2.2 2.5 2.2 1.7 1.2 1.0 0.9 0.8 0.8 0.7 

GSWH, Condensing 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 

GSWH, Non-condensing 7.1 6.4 4.8 3.0 1.7 1.0 0.8 0.6 0.5 0.4 

Dedicated WH Heat Pump 0.0 0.2 0.4 0.7 0.9 1.2 1.5 1.6 1.6 1.4 

Dedicated WH Solar 0.4 2.3 2.4 2.4 2.2 1.8 1.5 1.2 1.0 0.8 

Subtotal Dedicated WH 55 62 58 52 43 37 33 29 24 19 
           

Gas Combi Instantaneous  18.1 41.4 42.0 40.1 33.9 28.9 24.3 19.7 17.2 14.8 

Gas Storage Combi or +Cyl 11.5 17.6 16.9 15.3 12.5 10.2 8.6 7.0 6.1 5.2 

Oil/Gas Jet Burner + Cyl 23.8 20.6 16.9 13.1 9.5 6.4 4.9 4.6 4.6 4.6 

Electric (Joule) + Cyl 0.6 0.7 0.7 0.7 0.7 0.6 0.4 0.3 0.2 0.1 

Hybrid Gas/Electric 0.0 0.0 0.0 0.1 0.2 0.4 0.7 1.0 1.3 1.7 

Electric HP + Cyl 0.2 1.0 1.4 2.0 2.6 3.1 3.8 4.2 4.2 3.8 

Gas HP + Cyl 0.0 0.0 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 

Gas mCHP + Cyl 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2 0.2 0.2 

Solar Combi 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 

Subtotal Linked WH 54 81 78 72 60 50 43 38 35 31 

           

Total Water Heating 109 143 137 124 103 87 77 67 59 50 

 
GHG-emissions ECO,  

MtCO2eq/a 
1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 

EIWH ≥ 12 kW 3.3 2.7 1.9 1.6 1.3 1.1 0.9 0.7 0.6 0.4 

EIWHS Shower (2nd) 4.3 5.3 5.2 4.5 3.5 2.9 2.4 2.0 1.5 1.1 

ESWH ≤ 30 L (2nd) 3.7 3.7 3.5 3.2 2.7 2.3 1.8 1.4 1.0 0.7 

ESWH > 30 L 29.4 34.2 34.2 32.4 26.6 21.2 16.8 12.6 8.9 5.8 

GIWH < 13 L/min (2nd) 4.4 4.3 3.4 2.3 1.6 1.2 1.0 0.2 0.1 0.1 

GIWH ≥ 13 L/min 2.2 2.5 2.2 1.7 1.2 1.0 0.8 0.2 0.1 0.1 

GSWH, Condensing 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 

GSWH, Non-condensing 7.1 6.4 4.8 3.0 1.7 1.0 0.7 0.1 0.0 0.0 

Dedicated WH Heat Pump 0.0 0.2 0.4 0.7 1.0 1.3 1.5 1.7 1.7 1.5 

Dedicated WH Solar 0.4 2.3 2.4 2.4 2.1 1.9 1.7 1.3 1.1 0.9 

Subtotal Dedicated WH 55 62 58 52 42 34 28 21 15 11 
           

Gas Combi Instantaneous  18.1 41.4 42.0 40.1 32.3 24.6 17.8 3.1 1.0 0.7 

Gas Storage Combi or +Cyl 11.5 17.6 16.9 15.3 12.1 9.2 6.9 1.2 0.4 0.3 

Oil/Gas Jet Burner + Cyl 23.8 20.6 16.9 13.1 9.4 6.1 4.3 3.4 2.9 2.4 

Electric (Joule) + Cyl 0.6 0.7 0.7 0.7 0.7 0.6 0.4 0.3 0.2 0.1 

Hybrid Gas/Electric 0.0 0.0 0.0 0.1 0.5 1.2 2.1 1.0 0.8 1.0 

Electric HP + Cyl 0.2 1.0 1.4 2.0 2.7 3.3 4.2 4.9 5.0 4.5 

Gas HP + Cyl 0.0 0.0 0.0 0.1 0.3 0.7 1.2 0.4 0.3 0.4 

Gas mCHP + Cyl 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.1 0.0 0.0 

Solar Combi 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.0 0.0 

Subtotal Linked WH 54 81 78 72 58 46 37 14 11 10 

           

Total Water Heating 109 143 137 124 100 80 65 35 26 20 
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Acquisition Costs 

Table 18. EU-28 total Acquisition Costs (purchase and installation) for water heaters in scope. 
Values in bn euros 2015/a, incl. VAT for residential, for the BAU0-scenario (without existing 
regulations), for the BAU-scenario (with existing measures) and for the ECO-scenario (including 
new proposed measures).  

Acquisition cost BAU0,  

bn euros/a 
1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

EIWH ≥ 12 kW 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 

EIWHS Shower (2nd) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 

ESWH ≤ 30 L (2nd) 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.4 

ESWH > 30 L 1.4 1.6 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 

GIWH < 13 L/min (2nd) 0.5 0.4 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

GIWH ≥ 13 L/min 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

GSWH, Condensing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

GSWH, Non-condensing 0.2 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 

Dedicated WH Heat Pump 0.0 0.0 0.1 0.1 0.2 0.3 0.3 0.4 0.5 0.5 

Dedicated WH Solar 0.3 1.0 1.0 0.8 0.9 0.9 0.9 1.0 1.0 1.0 

Subtotal Dedicated WH 3 4 4 4 4 4 4 5 5 5 
           

Gas Combi Instantaneous  1.1 1.7 1.7 1.8 1.8 1.9 1.9 1.9 1.8 1.8 

Gas Storage Combi or +Cyl 0.6 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 

Oil/Gas Jet Burner + Cyl 1.9 0.8 0.5 0.5 0.5 0.5 0.6 0.6 0.6 0.6 

Electric (Joule) + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Hybrid Gas/Electric 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.3 

Electric HP + Cyl 0.0 0.5 0.6 0.7 0.8 1.0 1.1 1.3 1.5 1.7 

Gas HP + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 

Gas mCHP + Cyl 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.3 

Solar Combi 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

Subtotal Linked WH 4 4 4 4 4 4 5 5 5 6 

           

Total Water Heating 7 8 8 8 8 9 9 10 10 11 

 
Acquisition cost BAU,  

bn euros/a 
1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

EIWH ≥ 12 kW 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 

EIWHS Shower (2nd) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 

ESWH ≤ 30 L (2nd) 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.4 

ESWH > 30 L 1.4 1.6 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 

GIWH < 13 L/min (2nd) 0.5 0.4 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

GIWH ≥ 13 L/min 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

GSWH, Condensing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

GSWH, Non-condensing 0.2 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 

Dedicated WH Heat Pump 0.0 0.0 0.1 0.1 0.2 0.3 0.3 0.4 0.5 0.5 

Dedicated WH Solar 0.3 1.0 1.0 0.8 0.9 0.9 0.9 1.0 1.0 1.0 

Subtotal Dedicated WH 3 4 4 4 4 4 4 5 5 5 
           

Gas Combi Instantaneous  1.1 1.7 1.7 1.7 1.6 1.5 1.4 1.3 1.1 1.0 

Gas Storage Combi or +Cyl 0.6 0.8 0.7 0.7 0.7 0.6 0.6 0.5 0.5 0.4 

Oil/Gas Jet Burner + Cyl 1.9 0.8 0.5 0.5 0.5 0.5 0.6 0.6 0.6 0.6 

Electric (Joule) + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Hybrid Gas/Electric 0.0 0.0 0.0 0.0 0.1 0.2 0.3 0.4 0.6 0.7 

Electric HP + Cyl 0.0 0.5 0.6 1.1 1.9 2.7 3.5 4.4 5.2 6.1 

Gas HP + Cyl 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.2 0.3 0.3 

Gas mCHP + Cyl 0.0 0.0 0.0 0.1 0.1 0.2 0.2 0.3 0.3 0.3 

Solar Combi 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

Subtotal Linked WH 4 4 4 4 5 6 7 8 9 10 

           

Total Water Heating 7 8 7 8 9 10 11 12 14 15 

 
Acquisition cost ECO,  

bn euros/a 
1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

EIWH ≥ 12 kW 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

EIWHS Shower (2nd) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

ESWH ≤ 30 L (2nd) 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

ESWH > 30 L 1.4 1.6 1.5 1.6 1.5 1.5 1.4 1.4 1.3 1.3 
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GIWH < 13 L/min (2nd) 0.5 0.4 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 

GIWH ≥ 13 L/min 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

GSWH, Condensing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

GSWH, Non-condensing 0.2 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 

Dedicated WH Heat Pump 0.0 0.0 0.1 0.1 0.2 0.3 0.4 0.5 0.6 0.7 

Dedicated WH Solar 0.3 1.0 1.0 0.8 1.2 1.5 1.9 2.2 2.5 2.9 

Subtotal Dedicated WH 3 4 4 4 4 4 5 5 5 6 
           

Gas Combi Instantaneous  1.1 1.7 1.7 1.7 1.5 1.3 1.0 0.8 0.5 0.3 

Gas Storage Combi or +Cyl 0.6 0.8 0.7 0.7 0.6 0.5 0.4 0.3 0.2 0.1 

Oil/Gas Jet Burner + Cyl 1.9 0.8 0.5 0.5 0.5 0.5 0.4 0.4 0.3 0.2 

Electric (Joule) + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Hybrid Gas/Electric 0.0 0.0 0.0 0.0 0.5 0.9 1.4 1.8 2.3 2.7 

Electric HP + Cyl 0.0 0.5 0.6 1.1 2.1 3.1 4.2 5.3 6.4 7.6 

Gas HP + Cyl 0.0 0.0 0.0 0.0 0.2 0.5 0.7 0.9 1.1 1.4 

Gas mCHP + Cyl 0.0 0.0 0.0 0.1 0.2 0.3 0.4 0.4 0.5 0.6 

Solar Combi 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 

Subtotal Linked WH 4 4 4 4 6 7 9 10 12 13 

           

Total Water Heating 7 8 7 8 10 12 13 15 17 19 

 
 

Energy Costs 

Table 19. EU-28 total Energy Costs for water heaters in scope. Values in bn euros 2015/a, incl. VAT 
for residential, for the BAU0-scenario (without existing regulations), for the BAU-scenario (with 
existing measures) and for the ECO-scenario (including new proposed measures).  

Energy cost BAU0,  

bn euros/a 
1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 

EIWH ≥ 12 kW 1.3 1.1 1.0 0.9 1.0 1.1 1.3 1.4 1.6 1.8 

EIWHS Shower (2nd) 1.7 2.2 2.7 2.6 2.7 2.9 3.2 3.5 3.9 4.3 

ESWH ≤ 30 L (2nd) 1.4 1.6 1.8 1.7 1.8 1.9 2.1 2.3 2.5 2.8 

ESWH > 30 L 11.3 14.5 17.2 17.2 18.1 19.4 21.5 24.0 26.6 29.4 

GIWH < 13 L/min (2nd) 1.2 1.3 1.3 0.9 0.9 0.9 0.9 0.9 1.0 1.0 

GIWH ≥ 13 L/min 0.6 0.8 0.8 0.7 0.6 0.6 0.6 0.7 0.7 0.7 

GSWH, Condensing 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2 0.2 0.2 

GSWH, Non-condensing 1.9 2.0 1.8 1.2 0.9 0.7 0.6 0.5 0.5 0.4 

Dedicated WH Heat Pump 0.0 0.1 0.2 0.5 0.8 1.3 1.8 2.4 3.1 3.8 

Dedicated WH Solar 0.1 0.9 1.4 1.4 1.5 1.4 1.4 1.5 1.6 1.7 

Subtotal Dedicated WH 19 25 28 27 28 30 34 38 42 46 
           

Gas Combi Instantaneous  5.1 13.3 15.9 14.5 15.1 16.3 17.6 18.6 20.0 21.4 

Gas Storage Combi or +Cyl 3.3 5.7 6.5 5.7 5.9 6.4 6.9 7.3 7.8 8.3 

Oil/Gas Jet Burner + Cyl 4.1 6.0 4.6 4.0 3.3 2.6 2.3 2.5 2.7 2.9 

Electric (Joule) + Cyl 0.2 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 

Hybrid Gas/Electric 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.4 

Electric HP + Cyl 0.1 0.4 0.6 0.8 1.1 1.3 1.6 1.9 2.3 2.7 

Gas HP + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.2 

Gas mCHP + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 

Solar Combi 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

Subtotal Linked WH 13 26 28 25 26 27 29 31 34 37 

           

Total Water Heating 32 50 56 53 54 58 63 69 75 83 

 
Energy cost BAU,  

bn euros/a 
1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 

EIWH ≥ 12 kW 1.3 1.1 1.0 0.8 0.8 0.9 1.0 1.1 1.3 1.5 

EIWHS Shower (2nd) 1.7 2.2 2.6 2.3 2.2 2.2 2.5 2.8 3.1 3.4 

ESWH ≤ 30 L (2nd) 1.4 1.6 1.8 1.6 1.7 1.8 2.0 2.3 2.5 2.8 

ESWH > 30 L 11.3 14.5 17.1 16.5 16.7 17.4 19.4 21.7 24.2 26.8 

GIWH < 13 L/min (2nd) 1.2 1.3 1.2 0.7 0.6 0.6 0.6 0.7 0.7 0.7 

GIWH ≥ 13 L/min 0.6 0.8 0.8 0.5 0.4 0.4 0.5 0.5 0.5 0.6 

GSWH, Condensing 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 

GSWH, Non-condensing 1.9 2.0 1.7 1.0 0.6 0.5 0.4 0.4 0.3 0.3 

Dedicated WH Heat Pump 0.0 0.1 0.2 0.3 0.5 0.7 1.0 1.4 1.8 2.2 
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Dedicated WH Solar 0.1 0.9 1.1 1.1 1.2 1.2 1.2 1.3 1.4 1.5 

Subtotal Dedicated WH 19 25 27 25 25 26 29 32 36 40 
           

Gas Combi Instantaneous  5.1 13.3 15.6 13.6 13.4 13.4 13.5 13.2 13.0 12.6 

Gas Storage Combi or +Cyl 3.3 5.7 6.3 5.2 4.9 4.8 4.8 4.7 4.6 4.5 

Oil/Gas Jet Burner + Cyl 4.1 6.0 4.5 3.8 3.0 2.2 1.9 2.0 2.2 2.4 

Electric (Joule) + Cyl 0.2 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 

Hybrid Gas/Electric 0.0 0.0 0.0 0.0 0.1 0.2 0.4 0.6 1.0 1.5 

Electric HP + Cyl 0.1 0.4 0.6 0.9 1.3 2.0 3.0 4.3 5.6 7.1 

Gas HP + Cyl 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.3 0.4 0.5 

Gas mCHP + Cyl 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2 

Solar Combi 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

Subtotal Linked WH 13 26 28 24 23 23 24 26 27 29 

           

Total Water Heating 32 50 55 49 48 49 53 58 63 69 

 
Energy cost ECO,  

bn euros/a 
1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 

EIWH ≥ 12 kW 1.3 1.1 1.0 0.8 0.8 0.8 0.8 0.9 0.9 0.9 

EIWHS Shower (2nd) 1.7 2.2 2.6 2.3 2.1 2.1 2.2 2.4 2.5 2.6 

ESWH ≤ 30 L (2nd) 1.4 1.6 1.8 1.6 1.6 1.7 1.7 1.7 1.7 1.7 

ESWH > 30 L 11.3 14.5 17.1 16.5 16.2 15.7 15.5 14.9 14.4 13.9 

GIWH < 13 L/min (2nd) 1.2 1.3 1.2 0.7 0.6 0.5 0.5 0.5 0.5 0.5 

GIWH ≥ 13 L/min 0.6 0.8 0.8 0.5 0.4 0.4 0.4 0.4 0.4 0.4 

GSWH, Condensing 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 

GSWH, Non-condensing 1.9 2.0 1.7 1.0 0.6 0.4 0.4 0.3 0.3 0.2 

Dedicated WH Heat Pump 0.0 0.1 0.2 0.3 0.5 0.7 1.1 1.4 1.8 2.1 

Dedicated WH Solar 0.1 0.9 1.1 1.1 1.2 1.3 1.4 1.7 2.0 2.3 

Subtotal Dedicated WH 19 25 27 25 24 24 24 24 25 25 
           

Gas Combi Instantaneous  5.1 13.3 15.6 13.6 12.8 11.4 9.9 7.9 6.3 4.9 

Gas Storage Combi or +Cyl 3.3 5.7 6.3 5.2 4.8 4.3 3.8 3.1 2.6 2.0 

Oil/Gas Jet Burner + Cyl 4.1 6.0 4.5 3.8 3.0 2.1 1.7 1.6 1.5 1.3 

Electric (Joule) + Cyl 0.2 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 

Hybrid Gas/Electric 0.0 0.0 0.0 0.0 0.2 0.6 1.2 2.0 2.9 4.0 

Electric HP + Cyl 0.1 0.4 0.6 0.9 1.4 2.2 3.4 4.9 6.7 8.7 

Gas HP + Cyl 0.0 0.0 0.0 0.0 0.1 0.3 0.7 1.2 1.7 2.4 

Gas mCHP + Cyl 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.2 0.3 

Solar Combi 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

Subtotal Linked WH 13 26 28 24 23 21 21 21 22 24 

           

Total Water Heating 32 50 55 49 47 45 45 46 47 49 

 
 

Table 20. Energy rates, inflation corrected in 2015 euros. Residential rates include VAT; non-residential rates 

exclude VAT and other recoverable taxes and levies. Before 2017 based on Eurostat and Oil Bulletin. Projections 
from 2017 closely follow the PRIMES 2015 reference scenario. 

Electricity Rates (€/kWh) x% /a 1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

Residential sector 1% 0.202 0.184 0.210 0.207 0.217 0.228 0.240 0.252 0.265 0.278 

Industry sector 1% 0.128 0.112 0.119 0.114 0.120 0.126 0.133 0.139 0.146 0.154 

Tertiary/Services & Other sector 1% 0.176 0.159 0.178 0.174 0.183 0.192 0.202 0.213 0.223 0.235 

Natural Gas Rates (€/kWh) x% /a 1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

Residential sector 1.5% 0.058 0.065 0.076 0.069 0.074 0.080 0.086 0.093 0.100 0.108 

Industry sector 1.5% 0.027 0.038 0.039 0.033 0.035 0.038 0.041 0.044 0.048 0.051 

Tertiary/Services & Other sector 1.5% 0.045 0.054 0.061 0.054 0.058 0.062 0.067 0.072 0.078 0.084 

Gas Oil for Heating (€/kWh) x% /a 1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

Residential sector 1.5% 0.041 0.079 0.069 0.077 0.083 0.090 0.097 0.104 0.112 0.121 

Industry sector 1.5% 0.035 0.066 0.057 0.064 0.069 0.075 0.080 0.087 0.093 0.101 

Tertiary/Services & Other sector 1.5% 0.035 0.066 0.057 0.064 0.069 0.075 0.080 0.087 0.093 0.101 
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Maintenance Costs 

Table 21. EU-28 total Maintenance Costs for water heaters in scope. Values in bn euros 2015/a, 
incl. VAT for residential, for the BAU0-scenario (without existing regulations), for the BAU-scenario 
(with existing measures) and for the ECO-scenario (including new proposed measures).  

Maintenance cost BAU0,  

bn euros/a 
1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

EIWH ≥ 12 kW 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 

EIWHS Shower (2nd) 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.4 

ESWH ≤ 30 L (2nd) 0.8 1.0 1.0 1.0 1.0 1.1 1.2 1.2 1.3 1.4 

ESWH > 30 L 1.8 2.3 2.4 2.4 2.4 2.5 2.6 2.8 3.0 3.1 

GIWH < 13 L/min (2nd) 1.4 1.4 1.2 1.0 0.8 0.8 0.8 0.8 0.8 0.8 

GIWH ≥ 13 L/min 0.2 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

GSWH, Condensing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

GSWH, Non-condensing 0.3 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.0 0.0 

Dedicated WH Heat Pump 0.0 0.0 0.1 0.1 0.2 0.3 0.4 0.6 0.7 0.8 

Dedicated WH Solar 0.1 0.8 1.0 1.1 1.1 1.1 1.1 1.1 1.1 1.2 

Subtotal Dedicated WH 5 7 7 6 6 7 7 7 8 8 
           

Gas Combi Instantaneous  0.8 2.0 2.1 2.2 2.3 2.4 2.4 2.4 2.4 2.4 

Gas Storage Combi or +Cyl 0.4 0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.7 0.7 

Oil/Gas Jet Burner + Cyl 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.2 0.3 0.3 

Electric (Joule) + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Hybrid Gas/Electric 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Electric HP + Cyl 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 

Gas HP + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Gas mCHP + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Solar Combi 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Subtotal Linked WH 2 3 3 3 3 3 3 3 4 4 

           

Total Water Heating 7 10 10 10 10 10 10 11 11 12 

 
Maintenance cost BAU,  

bn euros/a 
1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

EIWH ≥ 12 kW 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 

EIWHS Shower (2nd) 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.4 

ESWH ≤ 30 L (2nd) 0.8 1.0 1.0 1.0 1.0 1.1 1.2 1.2 1.3 1.4 

ESWH > 30 L 1.8 2.3 2.4 2.4 2.4 2.5 2.6 2.8 3.0 3.1 

GIWH < 13 L/min (2nd) 1.4 1.4 1.2 1.0 0.8 0.8 0.8 0.8 0.8 0.8 

GIWH ≥ 13 L/min 0.2 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

GSWH, Condensing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

GSWH, Non-condensing 0.3 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.0 0.0 

Dedicated WH Heat Pump 0.0 0.0 0.1 0.1 0.2 0.3 0.4 0.6 0.7 0.8 

Dedicated WH Solar 0.1 0.8 1.0 1.1 1.1 1.1 1.1 1.1 1.1 1.2 

Subtotal Dedicated WH 5 7 7 6 6 7 7 7 8 8 
           

Gas Combi Instantaneous  0.8 2.0 2.1 2.2 2.2 2.2 2.1 1.9 1.7 1.6 

Gas Storage Combi or +Cyl 0.4 0.6 0.6 0.6 0.6 0.6 0.5 0.5 0.4 0.4 

Oil/Gas Jet Burner + Cyl 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.2 0.3 0.3 

Electric (Joule) + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Hybrid Gas/Electric 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 

Electric HP + Cyl 0.0 0.0 0.1 0.1 0.1 0.2 0.3 0.4 0.5 0.6 

Gas HP + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Gas mCHP + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Solar Combi 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Subtotal Linked WH 2 3 3 3 3 3 3 3 3 3 

           

Total Water Heating 7 10 10 10 10 10 10 11 11 11 

 
Maintenance cost ECO,  

bn euros/a 
1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

EIWH ≥ 12 kW 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

EIWHS Shower (2nd) 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

ESWH ≤ 30 L (2nd) 0.8 1.0 1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.1 

ESWH > 30 L 1.8 2.3 2.4 2.4 2.4 2.3 2.3 2.2 2.1 2.0 

GIWH < 13 L/min (2nd) 1.4 1.4 1.2 1.0 0.8 0.8 0.8 0.7 0.7 0.6 
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GIWH ≥ 13 L/min 0.2 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 

GSWH, Condensing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

GSWH, Non-condensing 0.3 0.2 0.2 0.1 0.1 0.1 0.1 0.0 0.0 0.0 

Dedicated WH Heat Pump 0.0 0.0 0.1 0.1 0.2 0.4 0.5 0.7 0.9 1.1 

Dedicated WH Solar 0.1 0.8 1.0 1.1 1.2 1.3 1.5 1.9 2.3 2.7 

Subtotal Dedicated WH 5 7 7 6 6 7 7 7 8 8 
           

Gas Combi Instantaneous  0.8 2.0 2.1 2.2 2.2 2.1 1.9 1.5 1.2 0.9 

Gas Storage Combi or +Cyl 0.4 0.6 0.6 0.6 0.6 0.5 0.5 0.4 0.3 0.2 

Oil/Gas Jet Burner + Cyl 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.2 0.2 0.2 

Electric (Joule) + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Hybrid Gas/Electric 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.3 0.5 0.6 

Electric HP + Cyl 0.0 0.0 0.1 0.1 0.1 0.2 0.3 0.5 0.6 0.7 

Gas HP + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.2 

Gas mCHP + Cyl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 

Solar Combi 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Subtotal Linked WH 2 3 3 3 3 3 3 3 3 3 

           

Total Water Heating 7 10 10 10 10 10 10 11 11 11 

 

User Expense 

Table 22. EU-28 total User Expense for water heaters in scope. Values in bn euros 2015/a, incl. 
VAT for residential, for the BAU0-scenario (without existing regulations), for the BAU-scenario (with 
existing measures) and for the ECO-scenario (including new proposed measures).  

User Expense BAU0,  

bn euros/a 
1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.4 0.4 

EIWH ≥ 12 kW 1.5 1.4 1.2 1.1 1.2 1.3 1.5 1.7 1.9 2.2 

EIWHS Shower (2nd) 2.0 2.7 3.2 3.1 3.2 3.4 3.7 4.1 4.5 4.9 

ESWH ≤ 30 L (2nd) 2.5 2.9 3.1 3.0 3.1 3.3 3.6 3.9 4.2 4.6 

ESWH > 30 L 14.4 18.4 21.0 21.2 22.2 23.7 26.1 28.8 31.7 34.7 

GIWH < 13 L/min (2nd) 3.1 3.0 2.7 2.2 2.0 2.0 2.0 2.0 2.0 2.0 

GIWH ≥ 13 L/min 1.0 1.2 1.2 1.0 0.9 0.9 0.9 1.0 1.0 1.0 

GSWH, Condensing 0.0 0.0 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.3 

GSWH, Non-condensing 2.4 2.3 2.1 1.4 1.0 0.8 0.7 0.6 0.5 0.4 

Dedicated WH Heat Pump 0.0 0.1 0.4 0.7 1.2 1.9 2.6 3.4 4.2 5.1 

Dedicated WH Solar 0.5 2.7 3.4 3.3 3.5 3.4 3.4 3.6 3.8 4.0 

Subtotal Dedicated WH 28 35 39 37 39 41 45 50 54 60 
           

Gas Combi Instantaneous  7.0 17.0 19.7 18.5 19.2 20.5 21.8 22.9 24.2 25.5 

Gas Storage Combi or +Cyl 4.2 7.0 7.9 7.2 7.4 7.9 8.4 8.8 9.3 9.8 

Oil/Gas Jet Burner + Cyl 6.7 7.5 5.7 5.0 4.2 3.5 3.1 3.3 3.5 3.7 

Electric (Joule) + Cyl 0.3 0.3 0.4 0.4 0.5 0.5 0.5 0.4 0.4 0.4 

Hybrid Gas/Electric 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.4 0.7 

Electric HP + Cyl 0.1 0.9 1.3 1.6 2.0 2.4 2.8 3.3 3.9 4.6 

Gas HP + Cyl 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.3 0.4 

Gas mCHP + Cyl 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.3 0.5 

Solar Combi 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

Subtotal Linked WH 18 33 35 33 34 35 37 40 43 46 

           

Total Water Heating 46 68 74 70 72 76 82 89 97 105 

 
User Expense BAU,  

bn euros/a 
1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

EIWH ≥ 12 kW 1.5 1.4 1.2 1.0 1.0 1.1 1.3 1.4 1.6 1.8 

EIWHS Shower (2nd) 2.0 2.7 3.1 2.8 2.7 2.8 3.0 3.3 3.7 4.0 

ESWH ≤ 30 L (2nd) 2.5 2.9 3.1 2.9 3.0 3.2 3.5 3.9 4.2 4.6 

ESWH > 30 L 14.5 18.5 20.9 20.5 20.8 21.7 24.0 26.5 29.2 32.2 

GIWH < 13 L/min (2nd) 3.1 3.0 2.6 2.0 1.7 1.7 1.7 1.7 1.8 1.8 

GIWH ≥ 13 L/min 1.0 1.2 1.1 0.9 0.8 0.8 0.8 0.8 0.8 0.9 

GSWH, Condensing 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2 0.2 

GSWH, Non-condensing 2.4 2.3 2.0 1.2 0.8 0.6 0.5 0.5 0.4 0.3 

Dedicated WH Heat Pump 0.0 0.1 0.3 0.5 0.9 1.3 1.8 2.4 2.9 3.6 

Dedicated WH Solar 0.5 2.7 3.2 3.1 3.2 3.2 3.2 3.4 3.5 3.7 

Subtotal Dedicated WH 28 35 38 35 35 37 40 44 49 53 
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Gas Combi Instantaneous  7.0 17.0 19.4 17.5 17.2 17.1 16.9 16.3 15.9 15.2 

Gas Storage Combi or +Cyl 4.2 7.0 7.6 6.5 6.2 6.0 5.9 5.7 5.5 5.3 

Oil/Gas Jet Burner + Cyl 6.7 7.5 5.7 4.8 3.9 3.1 2.7 2.8 3.0 3.3 

Electric (Joule) + Cyl 0.3 0.3 0.4 0.4 0.5 0.5 0.5 0.4 0.4 0.4 

Hybrid Gas/Electric 0.0 0.0 0.0 0.1 0.2 0.4 0.7 1.2 1.7 2.3 

Electric HP + Cyl 0.1 0.9 1.3 2.1 3.4 5.0 6.9 9.0 11.4 13.8 

Gas HP + Cyl 0.0 0.0 0.0 0.1 0.2 0.3 0.4 0.5 0.7 0.9 

Gas mCHP + Cyl 0.0 0.0 0.1 0.1 0.2 0.2 0.3 0.4 0.5 0.6 

Solar Combi 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

Subtotal Linked WH 18 33 35 32 32 33 34 37 39 42 

           

Total Water Heating 46 68 73 67 67 69 75 81 88 95 

 
User Expense ECO,  

bn euros/a 
1990 2010 2015 2020 2025 2030 2035 2040 2045 2050 

          EIWH < 12 kW (2nd) 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

EIWH ≥ 12 kW 1.5 1.4 1.2 1.0 1.0 1.0 1.0 1.1 1.1 1.1 

EIWHS Shower (2nd) 2.0 2.7 3.1 2.8 2.6 2.6 2.7 2.8 2.9 3.1 

ESWH ≤ 30 L (2nd) 2.5 2.9 3.1 2.9 3.0 3.0 3.0 3.0 3.0 3.0 

ESWH > 30 L 14.5 18.5 20.9 20.5 20.1 19.5 19.2 18.5 17.8 17.2 

GIWH < 13 L/min (2nd) 3.1 3.0 2.6 2.0 1.7 1.6 1.5 1.5 1.4 1.3 

GIWH ≥ 13 L/min 1.0 1.2 1.1 0.9 0.7 0.7 0.7 0.7 0.6 0.6 

GSWH, Condensing 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

GSWH, Non-condensing 2.4 2.3 2.0 1.2 0.8 0.6 0.5 0.4 0.3 0.2 

Dedicated WH Heat Pump 0.0 0.1 0.3 0.5 0.9 1.4 2.1 2.7 3.3 4.0 

Dedicated WH Solar 0.5 2.7 3.2 3.1 3.6 4.1 4.8 5.9 6.9 7.9 

Subtotal Dedicated WH 28 35 38 35 35 35 36 37 38 39 
           

Gas Combi Instantaneous  7.0 17.0 19.4 17.5 16.5 14.8 12.8 10.2 8.0 6.0 

Gas Storage Combi or +Cyl 4.2 7.0 7.6 6.5 6.0 5.3 4.7 3.9 3.1 2.3 

Oil/Gas Jet Burner + Cyl 6.7 7.5 5.7 4.8 3.9 2.9 2.3 2.1 1.9 1.7 

Electric (Joule) + Cyl 0.3 0.3 0.4 0.4 0.5 0.5 0.5 0.4 0.4 0.4 

Hybrid Gas/Electric 0.0 0.0 0.0 0.1 0.7 1.5 2.7 4.1 5.7 7.4 

Electric HP + Cyl 0.1 0.9 1.3 2.1 3.6 5.5 7.9 10.7 13.8 17.0 

Gas HP + Cyl 0.0 0.0 0.0 0.1 0.4 0.8 1.4 2.2 3.0 4.0 

Gas mCHP + Cyl 0.0 0.0 0.1 0.1 0.2 0.3 0.5 0.7 0.8 1.0 

Solar Combi 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.4 

Subtotal Linked WH 18 33 35 32 32 32 33 35 37 40 

           

Total Water Heating 46 68 73 67 67 67 69 71 75 79 
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