* X
X EUROPEAN
KAX COMMISSION

*
X% %

Brussels XXX
[...](2013) XXX draft

COMMISSION STAFF WORKING DOCUMENT
IMPACT ASSESSMENT

Accompanying the document
Commission Regulations

implementing Directive 2009/125/EC of the EuropeaPRarliament and of the Council
with regard to ecodesign requirements for water het@rs and hot water storage tanks

and
supplementing Directive 2010/30/EU of the EuropeaRarliament and of the Council

with regard to the energy labelling of water heates, hot water storage tanks and
packages of water heater and solar device

EN EN



EN

1.1.
1.2.
1.3.
1.4.

2.1
2.2.
2.3.
2.4.

2.4.1.
2.4.2.

2.5.

2.5.1.
2.5.2.

2.6.

4.1.
4.2.
4.3.
4.4,
4.5,
4.6.
4.7.
4.8,

4.8.1.
4.8.2.
4.8.3.
4.8.4.
4.8.5.

4.9.

TABLE OF CONTENTS

Section 1: Procedural issues and consultationtefested parties..............cceeeeeeeeee. 4
Organisation and tIMING ..........ueeueerreer e e e 4
The consultation process for the draft impact &Be8t ...............coevvvviviiiiiiiiinnneenn. 5
Transparency of the consultation ProCESS ........ccvvvevvivviiiiiiiiie e e 5
Stakeholders - conNSultation PrOCESS ... 6
Section 2: Problem definitioN.............oo oo 7
(11 goTo [¥Tox 1 o] o PP 8
IMAIKETE TAIIUIES ...t e e e e e 9
Related initiatives on Community and Member Stat@ll ..................ccceiiiiiiiinnnes 10
BaSEliNE SCENANO .....cooeiiiiiiii i s+ttt e et e e e e e e e e eeea bbb eeeee e e 12
Scenario methodology, Baseling 2005 ... oo 12
Baseline projections for 2020..............uueeemmereriiiiiiiaieee e eeeeeeeerreeeeareeenen—————————- 15
Least life cycle cost energy efficiency, benchmaikd level of ambition............... 16
Least life cycle cost efficiency and benchmarks...............ccccooevvvviiiiicceenee, 16
Level of ambition of ecodesign requireMents ......c...cooeeeeeeieeeiiiiieeeeeiiiiieen 16
Legal basis for EU aCtiON ..........cooiiiiiicccee e e e e e eee e e e 17
SeCtiON 3: ODJECHIVES. .....ueiiiiiiee et e e 17
Section 4: POIICY OPLIONS.......uuiieiiiii i e e e e e ne e e e e e e e e aeaes 19
OpPtioN 1: NO EU GCHON.....uuiiiiiieee oot e e e e e e e e e e beennneeeeenees 19
Option 2: Self regUIAtION .............vvvviiimmmme e e e e e e r e e e 19
Option 3: Energy labelling for DWH 0ONly ... e, 20
Option 4: Ecodesign requiremMents ONIY ......cccceeeeeeeeiiiiiiiecerr e e e 20
Option 5: minimum performance requirements andlligge..................cccceeeeninns 21
Option 6: minimum performance requirements in tRBB framework ................. 21
Option 7: combination of ecodesign, labelling arRBP requirements .................. 22

Key elements of the ecodesign regulation ... ..ceeeeeeeeeiiiiiiiiiiinnieeeeeeeeeeeeeen 23

Definition Of ProdUCE SCOPE......euuuuiiiiiimmmme e e e e e e 23
ECOdesigN reqUIFEMENTS ......evviiiiiiiieies e e e e e e e e et e e e e e e e e e e aaeeaaeeees 23
Measurement MELNOAS ........ooooiiiiiii e cceceee e s 24
Ecodesign information reqUIrEMENTS ........occeccciiiieeeeeeeeeeeeeeeer e eeeee 25
Date for evaluation and possible revisSion .................ciiiiiii e, 25
Key elements of the energy labelling regulation.........cccoooeiiiiiiiiiiiiiiieiies 26
Section 5: Analysis of the IMPACES .........orriiieeiei e 28



5.1. ENEIQY SAVINGS ..ottt e e e e e e e e e e e e et eeeeeeeeeeeeeerenne 28

5.2. Environmental IMPACES..........cooviiiiiiiiiceee e e e e e e 29
5.3. 1010 1] £ TP 30
5.4. JLILE L 10 T PP 31
5.5. o o110 )Y/ 1= o 1 32
5.6. BouNdary IMPaCES .....ccoooeieeeiieeeeeee e s 33
5.6.1. Affordability and life CyCle COSES ........oo s 34
5.6.2.  INAUStry COMPELIIVENESS......cevvveiiiiniimmccmeeeeeeeeess s e e e e e e e eeeeeeeeeeeeessennnnnseesnnnnns 34
5.6.3. No proprietary teCNNOIOQY ........cooiiiiiiii e 35
5.6.4. Functionality Of ProUCT.........ccoiiiiii e 36
5.6.5. Health safety and enVIrONMEeNt........ .o 36
5.6.6. AdMINISrative DUIAEN............ouiiiiiiiii e 36
5.7. Conclusion on economic, social and environment@aicts ..............ccccceeeiveeeeeeeeen. 37
5.8. Sub-options considered for timing and ambition l@feneasures................ccccee.... 38
5.9. SenSItIVILIES CONSIAEIEA ........oeeiiiiiiiiie et ee e e e eeeeeneees 39
6. SeCtion 6: CONCIUSION ....coiiiiiieti e e e e e e 39
7. Section 7: Monitoring and evaluation ...........cceuuuuiiiiiiinie s 40
Annex I: Structure of the methodology used for lglsshing the technical, environmental and
€CONOMIC ANAIYSIS .ottt e e e e e e e e e e e e ee et ennnneeeseesennnns 41
Annex II: Details of the baseling SCENANIO .o ioiviiiiiie e 42
Annex Ill: Additional technical details of the poji Scenarios ............cccoevvveviiiiiiiiiieee. 50
Annex IV: Scenario calculation methods and INPULS............ccoovviiiiiieiiiiie e, 56
Annex V: Scenario OULPULS (tADIES) .........commmerrmmmiiiiiri et 59
Annex VI: Employment effeCtS.........cooiiiiceeeeii e 63
ANNEX VI EMISSIONS ...ttt ee ettt e e ettt s e e e e e e e e e e e 66
Annex VIII: OQutcome of the CoNSUItatioN PrOCESS .a......vvvvvviiiiiiiieeeeeeeeeeeeeeeeeveeeeneeeeaees 68
Annex IX: AdMINIStrative DUIEN ............viceeeeiiie s 71
Annex X: Sub-options for timing under the bestigobption (84.7) .....ccceeeeeeeiiiiiiiiiinnn. 74
Annex XI: The Energy Performance of Buildings Diree and the energy efficiency of water
heaters and Of NEALEIS ..........ooi it e 76
Annex XIlI: Actions taken by Member States to proenbigher efficiency equipment.......... 79
Annex XlII: Data about installed stock and prodantof water heaters, and the assessment
of their current energy PerformMancCe. .......cccccc oo e 80

3 EN



COMMISSION STAFF WORKING DOCUMENT

Accompanying document to the

Commission Regulation implementing Directive 200925/EC of the European
Parliament and of the Council with regard to ecodagn requirements for water heaters
and hot water storage tanks

Commission Delegated Regulation supplementing Dirgge 2010/30/EU of the European
Parliament and of the Council with regard to energylabelling of water heaters, hot
water storage tanks and packages of water heater drsolar device

IMPACT ASSESSMENT

Lead DG: DG ENER
Associated DG:DG ENTR

Other involved services SG, SJ, DG CLIMA, DG ENV, DG COMP, DG ECFIN,
DG INFSO, DG MARKT, DG SANCO, DG TRADE, DG EMPL

Agenda planning or WP reference 2009/ENER+/022 and 2009/ENER/027

1. SFCTION 1: PROCEDURAL ISSUES AND CONSULTATION OF INTERESTED PARTIES

1.1. Organisation and timing

These actions are priorities of the Action PlarEmergy Efficiency.

The ecodesign implementing regulation is based wacbive 2009/125/EC of the European

Parliament and of the Council establishing a framwor the Commission to set ecodesign
requirements for energy-related proddct; the following abbreviated as "Ecodesign
Directive”. An energy-related product (ErP) shadl bovered by ecodesign implementing
measures, or by self-regulation (cf. criteria intiéle 19), if the ErP represents significant

sales volumes, while having a significant environtaeimpact and significant improvement

potential (Article 15). The structure and contehtio ecodesign implementing measure shall
follow the provisions of the Ecodesign Directivenf#ex VII).

The energy labelling delegated act is based oncie 2010/30/EC of the European
Parliament and of the Council on the indicationdlyelling and standard product information
of the consumption of energy and other resourcesneygy-related productsPursuant to its
Articles 10(1) and (2) a product shall be covergdabdelegated act, if it has a significant
potential for saving energy, and, where relevatiteioessential resources, and products with
equivalent functionality are available on the maridich have a wide disparity in the
relevant performance levels.

The Commission has carried out a technical, enwiemal and economic analysis in
preparation of these initiatives, in the followinglled "preparatory study". The preparatory

! COM(2006)545 final.
2 0J L 285, 31.10.2009, p. 10.
3 0OJ L 153, 18.6.2010, p. 1.
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study was carried out by external consultarts behalf of the Commission's Directorate
General for Energy (DG ENER). The preparatory sthdg followed the structure of the
"Methodology Study Eco-design of Energy-using Paisi (MEEUP) developed for the

Commission's Directorate General for Enterprise ladistry (DG ENTR). The MEEUP has
been endorsed by stakeholders and is used inaaksmn preparatory studies.

On 29 February 2008 and on 8 July 2008 meetinghefEcodesign Consultation Forum
established under Article 18 of the Ecodesign Divecwere held in relation to water heaters
and hot water storage tanks. In addition, the Cltettson Forum was consulted in writing on
working documents for ecodesign, energy labelling &ransitional testing and calculation
methods mid 2010, and the contributions of MemMtateS and stakeholders are available on
the Circa system.

Furthermore, on 11 April 2011 the Regulatory Conteeitexchanged views on the working
documents for water heaters and for heaters (ttex laere published in March 2011 and are
covered by a separate impact assessment).

Article 19 of the Ecodesign Directive foresees gutatory procedure with scrutiny under the
Treaty establishing the European Community for ddeption of ecodesign implementing

measures. If the Regulatory Committee gives a fealda opinion on a draft measure for
Dedicated Water Heaters later in 2011, and nelweopean Parliament nor Council oppose,
the measure is expected to be adopted by the Caiomig the second half of 2011, with

subsequent publication in the Official Journalle# European Union.

Measures implementing the Energy Labelling Dirextve delegated acts pursuant to Article
290 of the Treaty on the Functioning of the Europ¥aion. If a delegated act adopted by the
Commission is not opposed by European ParliamenCauncil, the measure will be
published in the Official Journal of the Europeamidh.

1.2. The consultation process for the draft impact assement

A written Inter Service Consultation on the drafipact assessment took place in May 2011.
Comments and recommendations were received fromnENGR, DG ENV and DG EMPL.
These were taken into account in this version.

Comments from the Impact Assessment Board on th# dersion were related to the
relationship with the Energy Performance of BuitginDirective; the applied methodology
and data collection; the measurement and calculativethodology; the impact on
manufacturers, particularly SMEs, and on expohs;domparison of the proposed measures
with similar requirements in third countries; timpiact on users. These issues as well as more
technical comments have been addressed in thevignsibn of the impact assessment report.

1.3. Transparency of the consultation process

External expertise on water heaters and hot wdimrage tanks was gathered in the
framework of the preparatory study. It has beenetitged in an open process, taking into
account input from relevant stakeholders includmgnufacturers, installers, retailers and

4 "Preparatory Study on eco-design of water heatdétshé Kemna et al.(VHK), final report of 2 July

2007; documentation available on the DG TREN edgdes website
http://ec.europa.eu/energy/demand/legislation/eesigth_en.htm

° Methodology Report, final of 28 November 2005, VH&vailable on DG TREN and DG ENTR
ecodesign websites
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their associations, environmental NGOs, consumgarosations, EU Member State experts
and experts from third countries. The preparattwugys provided a dedicated website where
interim results and further relevant materials wauelished regularly for timely stakeholder

consultation and input. The study website was ptechon the ecodesign-specific websites of
DG ENER and DG ENTR. Several consultation meetingse held for discussing the

preliminary results of the study.

Throughout the preparatory studies, the most glasgblved DGs were kept informed of the
studies and the positions of industry, stakeholderd MS through the CIRCA system.
Closely involved DGs such as DG ENTR, CLIMA and ENwNve been invited to, and
attended, stakeholder meetings.

Subsequently systematic consultations were cawigdon possible ecodesign and energy
labelling requirements. During the meetings of Emdesign Consultation Forum on 29
February and 8 July 2008, for which also the ottlesely involved DGs were invited,
Commission staff presented "working documents” wshiggestions for ecodesign
requirements and an energy labelling scheme foemaaters and hot water storage tinks
which are based on the results of the preparattuglys The working documents were
published on DG ENER's ecodesign website, and Istddter comments received in writing
before and after the meeting are included in the@ssion's CIRCA system.

An additional written consultation of the Ecodesi@ansultation Forum and at expert level
was launched in June 2010 on updated working dootsrier ecodesign and energy labelling
measures for water heaters and hot water storads,tavhich build on the input/feedback

provided during the earlier consultations of then§ldtation Forum. The working documents
were also shared with the European Parliamenth&urtore, the European Parliament and
the Council were informed on the steps the Comuissitended to take prior to the adoption
of the delegated energy labelling regulation.

The ecodesign regulation and the delegated enalgplling regulation take into account the
additional feedback on these working documents.

1.4. Stakeholders - consultation process

The positions of main stakeholders on crucial fetof the Commission services' working
documents can be summarised as follows.

Member States

The Member Statessupport in general the suggested energy efficiéensls for ecodesign
and the approach for energy labelling. The levehrabition for ecodesign requirements and
the approach for an energy efficiency grading fa €nergy label based on primary energy
consumption were in general considered appropriate, the suggested time scales are
supported.

As far as ecodesign requirements for NOx are corckrthe UK, Ireland and several other
Member States (including Germany) requested toesetdesign requirements for NOx

emissions from water heater using liquid fuels &\eel that corresponds to best available
kerosene based technology. Some other Member Sitavesrequested to ensure that national
levels set e.g. under the National Emissions Qgilxirective should be considered. There
was a consensus that the transition period for exigd requirements on NOx emissions
should be shortened to three years instead ofyBaes, with the exception of fuel heat pump

6 DG ENER ecodesign website: http://ec.europa.euoggrefficiency/ecodesign/forum_en.htm
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water heaters and solar water heaters newly egtdrexmarket requiring five years to be able
to comply with NOx requirements. Additionally, Geany pointed out that heat pump water
heaters equipped with internal combustion engirasat cope with the NOx requirements
designed for external combustion.

Manufacturers/suppliers and installers

The general approach to set mandatory requirenientise framework of ecodesign, and
energy labelling legislation is in general supportey industry associations such as the
European Committee of Domestic Equipment Manufactu{CECED), the Association of
the European Heating Industry (EHI), and the Euaop8olar Thermal Industry Federation
(ESTIF). The proposed levels and timing of the esogh requirements for energy efficiency
are accepted. The maximum levels for NOx emissisunggested during the stakeholder
consultation were considered to be too ambitiougparticular for kerosene-based water
heaters mainly used in the UK and in Ireland. Imegal NOx emissions are intrinsically
higher for more efficient high temperature combastiand ambitious NOx emissions may
result in a loss of efficiency.

These concerns are reflected in the levels anagriar the ecodesign requirements set out in
the regulation.

The energy efficiency ranking for the energy labddased on primary energy consumption is
accepted, although some industry stakeholders wpudder energy efficiency rankings
differentiated according to fossil fuels and eliedty.

In order to avoid competitive disadvantages, thergyn labelling regulation requires
providing information to the end-user on the enegfficiency of packages of water heaters
and solar parts which were placed on the markearaggly. A label and fiche have been
proposed to allow dealers to label packages ofuymtsdior the end-consumer. This approach
is supported by installer associations and by sespl

Environmental and Consumer NGOsin general welcome ecodesign and energy labelling
legislation. The suggested time scales and thegrfor upgrades of ecodesign requirements
and energy efficiency classes could sometimes lre mnobitious. In addition, environmental
NGOs stress that NOx levels should become effectiveh earlier than suggested in the
working documents.

More detailed descriptions of the outcome of thesoitation process can be found in Annex
VIII.

Information on the many stakeholder and expertssglbations during the preparatory study
can also be found on the dedicated webgstpe//ecohotwater.org Furthermore, there have

been numerous position papers and notes from Mei8taes, industry associations and
NGOs which have been communicated on a permansi# tmaall participants in the process
through the Circa system, with the rare exceptidrenvprocedures or confidentiality for

business reasons did not allow to do so.

2. SECTION 2: PROBLEM DEFINITION

! See e.g. contributions of ORGALIME and CECED te tbonsultation of Directive 92/75/EEC,
available on http://ec.europa.eu/energy/demand/legislation/démemn.htm#consultation "CECED
vision on Energy Efficiency" of*LJuly 2007, available omww.ceced.eu
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2.1. Introduction

The underlying problem can be summarised in thieviehg way: cost-effective and energy
efficient technologies for water heaters and hotewatorage tanks exist on the market, but
their market penetration is lower than it could be.

As requested by Article 15 of the Ecodesign Diregtithe preparatory studies identified the
environmental aspects in relation to water heatkrsorder to carry out the technical,
environmental and economic analysis the preparastugly has considered representative
electrical and gas-fired water heaters with reléwres, which are usually described in "size
classes" (also called "load profiles") "S", "M","™ktc. and which characterise the capacity of
a water heater to generate hot sanitary waterceftain temperature at a certain rate.

In particular the study has, amongst others, pexvithe following key elements:

— the amount of electricity/gas needed to provide Wwater according to tapping cycles
which reflect the typical use of an "average" wdteater ("base case") of the relevant size
classes;

— the bill of materials, weight, packaging etc.;

— the installed base ("stock") and the annual saeshe period until 2020 and beyond, and
the typical life time;

— technologies yielding reduced electricity/gas comgtion, including renewable energy
sources such as solar water heating and heat pamgs$he costs effects for applying them
compared to the current "market average";

— the impact of the characteristics of the buildindrastructure such as chimney, drains,
draw-off points etc. on the suitability of water aber technologies for a given
infrastructure.

The structure of the methodology of the techniealyironmental and economic analysis is
displayed in Annex I.

The study concludes that
— water heaters have a significant environmental shpéthin the Community

— water heaters present significant potential for roepment without entailing excessive
costs

— the following environmental aspects are relevantdgislation now:
— electricity/gas consumption in the use phase;
— NOx emissions;

— The setting of ecodesign requirements for emissibrearbon monoxide and hydrocarbons
IS not yet appropriate, as no suitable measuremethods are available, and such
ecodesign requirements should be considered foretiew of this regulation. National
rules for emissions of carbon monoxide and hydtomas may be maintained until
corresponding ecodesign requirements become eféecti

The study has shown that water heaters are a prodtegory which meets the criteria listed
in Article 15 82 of the Ecodesign Directive and iélg 10 § 2 of the Energy Labelling
Directive, and therefore has to be covered by gplementing measure and delegated act
respectively.

: EN
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2.2. Market failures

The major barrier for the market uptake of wateatbes with improved environmental
performance is market failure due to:

— incomplete information, lack of awareness/intefestunning costs/cost savings

— lack of incentives and capital for investments

Incomplete information, lack of awareness/intefestunning costs/cost savings

— Water heaters are a "low-interest"” product: theergdt and the awareness for the
implications of water heaters for the expenditwe das and electricity is limited. Their
energy efficiency until now has not been an imparfaurchasing criterion.

— Incomplete information on running costs/cost sasingformation on running costs/cost
savings is not explicit and can be obtained onlshwdifficulties. This implies, e.g., the
following:

— Even if water heaters were a "high-interest" pradbere is no objective method for
assessing the energy efficiency rating and eneoggumption of water heaters, which
would allow a purchasing decision which adequatelysiders the running cots

— Therefore currently it is not possible to compdne performance and the expected
running costs of water heaters, including comparisb different technologies and
energy sources, and in particular the expected filen&f using renewable energy
sources for water heating.

— Authorities seeking to promote energy-efficient evaheaters, e.g. by providing
financial incentives, suffer from the lack of anjeattive energy efficiency rating
method. This means that current efforts are aintetiearelatively small new housing
market and are characterized by typology-based unesmge.g. x m2 of solar thermal
panel surface). Improvement options in the replargmmarket and improvement
potential in conventional products or new produeith energy input by renewable
energy sources are largely not addressed. As aegoesce some authorities have
adopted just one single efficiency rate &irtypes of water heaters when implementing
the EPBD.

— Innovative water heaters, e.g. with RES input, rhaymore complex products requiring
particular know-how, which may not always be aua#aDue to the absence of an energy
efficiency rating system installers there is littlacentive to invest into capacity
building/training.

Lack of incentives and financial capacities foraetments

— Owners or sellers of property have often littleentives to invest in water heaters with
improved environmental performance even if the stwents are cost-effective, because
the running costs for energy are paid by the temanbuyer of the building, while
additional up-front investments in water heatehwnproved environmental performance
compared with water heaters with "lower" environtaéperformance currently can hardly
be recovered e.g. by asking for a higher rent.

— Adapting existing infrastructure to conditions reqd for operating highly efficient water
heaters can require high investments, e.g. comgeagbroperty to the gas grid or

See also Annex XIII.
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renovations of the exhaust system of multiple apant buildings necessary for applying
condensing technology.

The market failure for the uptake of water heataith improved environmental performance
needs to be addressed. This impact assessmentigates which policy option is best suited
to do so.

2.3. Related initiatives on Community and Member Statedvel

Both on Community and on Member State level initeg have been launched which aim at
improving the environmental impact of water heaters

— Directive 2010/31/EU of the European Parliament ahthe Council of 19 May 2010 on
the energy performance of buildifigén the following called "EPBD", requires Member
States, amongst others, to apply minimum requirésnenthe energy performance of new
and, under certain conditions, existing buildirgysg technical building systems, including
hot water systems. According to Recital (12) of #RBD Member States should use,
where available and appropriate, harmonised ingnisy in particular testing and
calculation methods and energy efficiency classegeldped under the Ecodesign and
Energy Labelling Directives when setting energyf@enance requirements for hot water
system&. Furthermore, it lays down requirements as regamdergy certification of
buildings or building units, and regular inspectafrcertain heating systems, but excluding
water heaters.

— The energy performance certificates required bygRBD aim at providing information to
buyers and sellers as regards the energy perfoenainthe building and building units,
thereby providing incentives for owners and selléos invest in energy-efficient
installations, including water heating systems.

— The requirements on technical building systemsl|uthng hot water systems, aim at
optimising the energy use of such systems, inq@adr if installed in existing buildings.

— But the EPBD does not set harmonised energy efigierequirements for hot water
systems, and in particular their most importanttar heat generators and hot water
storage tanks — of such systems, and it does moide energy efficiency classes and
testing and calculation methods.

— Union and Member State instruments have been puplace in order to stimulate
investments in energy efficient housthg

— Council Directive of 29 June 1990 on the approxiorabf the laws of the Member States
relating to appliances burning gaseous fuels (BEEC)? contains an essential
requirement related to the rational use of enewgyich is not covered by a harmonised
standard. Furthermore, electrical water heaters@ireovered by this Directive.

— Directive 2001/81/EC of the European Parliament ahthe Council of 23 October 2001
on national emission ceilings for certain atmosjshgmollutants® (in the following

o 0J L1, 4.1.2003, p.65.

10 The interrelation between requirements on techitiodding systems and ecodesign requirements for
the placing on the market of products is furtheplaixed in the "Commission non-paper on the
interaction between Ecodesign Directive and En&eggformance of Buildings Directive".

1 See e.g. recital 18 of the EPBD.

12 0J L 196, 26.7.1990, p. 15.

13 0J L 309, 27.11.2001, p. 22.
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abbreviated as "NECD") limits emissions of acidifyiand eutrophying pollutants and
ozone precursors from all sources of those poltatarising as a result of human activities
in the territory of the Member States. This Direetiis expected to contribute to a
limitation of NOx and SO2 emissions from water leeato some extent. However, it does
not set specific limits for the emission from wabeaters, and the approach for limiting the
relevant emissions from water heaters varies antdvigsber States.

— Directive 2006/32/EC of the European Parliament ahthe Council of 5 April 2006 on
energy end-use efficiency and energy services amgeating Council Directive
93/76/EEC* (in the following also mentioned "Energy Servidisective" or abbreviated
as "ESD") provides energy savings targets for Men@iates and creates the conditions
for the development and promotion of the marketdioergy services, including measures
improving the energy efficiency of water heaterd #me "domestic” input to domestic hot
water production. However, it is up to the Memb&at&s to select the concrete measures
to achieve the energy savings targets, and no haset measures specifically targeted at
improving the environmental performance of wateatbes are provided for.

— A "Voluntary commitment on reducing standing losséslomestic electric storage water
heaters" was initiated in 1999 by the European Citteenof Manufacturers of Domestic
Equipment (CECED). This commitment contributed tams extent to improving the
energy efficiency of the covered water heaters,itodid not cover electric instantaneous
water heaters and water heaters fired by fossisfuehe last report on this initiative
delivered in 2001, and the initiative was discoméid in 2007. Instead CECED called for
legislative measures to "ensure future performataedards”.

Conclusions

— The most significant aspect for improving the eonimental performance of water heaters
is the energy consumption during use and significast-effective energy saving solutions
exist on the market.

— Market failures prevent cost-effective technologiésading to energy efficiency
improvements from penetrating the market to a featisry extend by market forces alone.

— Initiatives at EU and Member State level addrestsp the market failures:

— EPBD, ESD and financial instruments at EU and Man®iate level address market
failures related to lack of incentives and finahcepacities for investments

— NECD is expected to contribute to a reduction obkN@d SO2 emissions.

— However, the EPBD, the ESD and the NECD alone ateexpected to correct the market
failures as related to incomplete information, laok awareness/interest for running
costs/cost savings:

— EPBD does not provide for inspection and reportorgvater heaters.

— EPBD and ESD do not provide for energy efficienlasses and testing and calculation
methods.

— EPBD and ESD do not provide for harmonised mininperformance requirements for
the crucial main parts of the technical buildingteyn/hot water system, that is, heat
generator and hot water storage tanks, that wogldhirantee” a certain "minimum
level" of improvements.

14 OJ L 114, 27.4.2006, p. 64.
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— As a consequence cost-effective improvement patisntor energy consumption are not
realised, and the environmental performance of miaaters will not be improved to the
desirable extent.

— Furthermore, there is a risk that energy efficieneguirements and emission limits, as
well as energy efficiency rankings for water hesitehich would be set individually by
Member States could hamper the functioning of tibernal market.

— As a consequence, ecodesign requirements and es#iggncy classes should be set
under the Ecodesign and the Energy Labelling Direst addressing market failures
related to incomplete information, lack of awaresfieserest for running costs/cost
savings.

— Ecodesign requirements for the placing on the maokewater heaters and hot water
storage tanks are complementary to system requmsniier hot water systems set under
the EPBD:

— Ecodesign requirements on energy efficiency and N@wissions provide for
harmonised requirements delivering a "guaranteedVell of environmental
improvements as related to heat generators anddtet storage tanks, under which the
requirements of the Member States for systems ¢datho

— Ecodesign requirements for the placing on the markproducts ensure free circulation
of complying products in the internal market, whslgstem requirements should take
into account the diversity of situation in the @t of the EU.

— Energy efficiency classes and testing and calarathethods developed under the
Ecodesign and the Energy labelling Directives sthdid used for the setting of system
requirements, with a view to minimise potentialgiteentation of the market as related
to the setting of system requirements for hot waystems.

2.4. Baseline Scenario

2.4.1. Scenario methodology, Baseline 2005

The baseline scenario and the further scenariobased on sales and product replacement
projections, and energy efficiency trends for wdteaters as developed in the preparatory
study and updated. This approach took into accetfatts of other legislation such as the
EPBD on the energy efficiency and the effect ofittternal market approach in the proposed
legislation compared to the possibility and limadas of Member States to realise cost-
effective achievement of targets such as greenhgasereductions and energy efficiency
targets by themselves. The calculation methodHerscenario analysis is a so-called "stock
model". This means that it is derived from accurtadaannual sales and redundancy figures
for water heaters over the period 1990-2020 (wittaat-up period 1960-1990), i.e. it is a
model of the numbers and types of water heaters dte installed and working, taking
account of new installations, existing installagoand replacement of existing installations
over the period.

Regarding demand price elasticity, in general,ekgected price increase in mass production
of 10-15% will be balanced by significantly lowdedricity and fuel costs for the consumer
with a pay back period of only a few years. In &éiddi new competing technologies (such as
solar technologies) will be covered in the measwmeslabelling and ecodesign offering
alternatives to consumers. Replacement usually drappt failure of an existing appliance
("distress buy" when price tends to be less of ssua). In the future, it is foreseen that
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replacement will happen more and more often bystipport of the building label and heating
system inspections under the EPBD. When consumersactively looking for a better
installation and have more time to consider theircpase, pricing and labelling, linked with
possible savings on energy costs, will have mdexein influencing the decision. The model
is explained in more detail below and in the ansex®etably Annex Il. For the background
on sales and product replacement projections mufennation can also be found in the
preparatory study owww.ecohotwater.ordhe following parameters are used, as developed
in the preparatory study:

number of households;

consumer behaviour, e.g. tendency to take longerers;
number of water heaters per household; and

energy efficiency.

The main variable in the scenarios is energy andiérived parameters, and the following
outputs are created for the scenarios:

— energy consumption in PJ/annum(a);

— carbon emissions in Mt CO2 equivalent/a, using &iplier based on electricity and gas
shares (see below) and the values from the prepgrstudy;

— acidifying emissions (e.g. NOx, SO2) in kt SOx eglent/a;

— economic parameters: purchase price, energy expeadimaintenance costs and total
expenditure in billion EURO per year [2005 Eurdlahon-corrected at 2% per year].

The final outcomes are presented at an aggreg&tesl (“water heater total”). In the
intermediate stages, a distinction is made by wheater type and by load profile. The
following water heater types are used:

— gas storage (GSWH) — water is heated by burnin@gdsstored in a tank ready for use;
— gas instantaneous (GIWH) — water is heated byegdyrfor instant use;

— electric storage (ESWH);

— electric instantaneous (EIWH);

— solar-assisted units (SOL) — heat collected froendin via solar panels is used to assist in
the water heating;

— heat-pump assisted units (HP) — heat from grourairas used for water heating.

The analysis is restricted to "dedicated” watertdrsa(DWH). "Combi"-types and cylinders
(indirectly fired by gas/oil heaters) involving s;gaheatingand (sanitary) water functions will
be dealt with in a separate impact assessmenéddiatmeasures implementing the Ecodesign
and the Energy Labelling Directives for heaters.

The scenarios consider the following effects relate the _calculations of the energy
consumption:

— multiple water heaters per household (secondary @mdary water heater or several
single-point units) lead to a diminished load peter heatet®

15 The average penetration rate of water heatetiseirEU is 132%, i.e. there are 32% more heaters tha

homes.
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— water heaters installed in secondary homes acdourdapprox. 20% of installed water
heaters leading to a diminished load per unit, lah svater heaters are mostly used at
weekends or holidays

- increaséesof unit sales of water heaters from 10lfomunits in 2005 to 11.3 million units
by 202G>;

— increase of average annual Ibathot water equivalent, usually given in kWh): iease in
load due to more comfort (e.g. more and longer gms)y partially compensated by a
decrease in average load per unit due to higheresbf secondary water heat&s
resulting in an average annual load increase byoapfh1% by 2020 (0.75% per year)

— improvement of the average water heater efficiebgy4% due to effects from EPBD
implementation in Member States, in particular

- increase of insulation thickness of ESWHs and GISW

- decrease of "pilot flame" use in favour of eleaoic ignition for GSWHs and
GIWHs",

- increase in market share of S8L

- introduction of new (mainly electric) heat pumpter heaters:

- for load profiles M-L-XL mainly conventional heptimp technology;
- for load profiles XXL-3XL-4XL super-critical (COzheat pumps

For the_economic calculations in Annex V, an averagergy price in €/ kWh primary energy
is built from:

— electricity, gas and oil rates per kWh primary g@yean the base-year 2005;

— annual (long-term) price rate increase of the imigl energy sources, e.g. 2% for electric;
6% for gas;

— relative share of electricity and gas used for afeg for water heaters, e.g. in the baseline
scenario the electricity share increases from #8%©P0 and 84% in 2005 to 88% in 2020.

16 However, the market share of "dedicated" watettdreas decreasing, while the (combined) market
share of "combi" types and "cylinder" types is ectpd to increase from around 35% in 2005 to 40% by
2020. All data in this impact assessment are aggesdor dedicated water heaters and dedicated wate
heaters or heating elements combined with storagest

hot water equivalent, usually in kWh

18 Secondary water heater is a second water higatefor the kitchen tapping point. This should be
confused with water heaters in secondary homesdghohomes etc.).

Water heaters using "pilot flame" ignition areealdy banned in France.

17

19

20 Especially in Spain, Portugal and other Southeunofean countries where “solar” is or will be
mandatory for newly built dwellings, although DWH new building accounts for 15% of the total
market.

21 New information, not in the VHK preparatory stud@btained 2008 from JRAIA [The Japan

Refrigeration and Air conditioning Industry Assd@a], reporting the following unit sales of CO2ate
pumps in Japan for space- and water heating wh@zheat pumps are on the market since 2003.

Year 2003 2004 2005 2006 2007

Delivered units 72,629 115,147 194,419 322,979 FoB,
Sales in the EU of these Asian products have gtmtted. VHK estimates EU growth to be less
spectacular, because the product is tuned to Jspdrathing methods [outdoor placement standard,
indirectly heated bath, larger store] and therefless suited for smaller dwellings. But for larger
applications, e.g. collective water heating, it nieyvery interesting. Dedicated Water Heater prbduc
with primary energy efficiencies approaching 90%0Glue to full temperature coverage (sink
temperatures up to 80°C under the right conditiams pack-up needed).
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For purchase price and maintenance costs used mexAW, the data from the preparatory
study are used as the starting values for the inasstenario (base year 2005), e.g. the
average weighted purchase price (incl. installagind VAT) is € 300 per urfit Unit prices

not corrected for inflation remained stable for thst decade, that is, they decreased in real
terms.

Efficiency improvements are assumed to imply anrgase in consumer purchase cost
(installation and product price) of € 22 per petage point of energy efficiency increase
above 34%. This is an aggregated figure, from tleearatory study.

Maintenance costs are not scenario-specific andetrat € 30 per year and assumed to follow
inflation at 2% per annufi Product lifetime is also fixed, at an overallualof 15-17 years,
depending on the type of water heater.

As explained further in Annex XIllI, these assumpsiavere deemed realistic by the foremost
market research specialist in the water heatingpsbased on over 20 years of experience in
data collection and processing as well as scermriding and modelling. If there are any
uncertainties, they affect the scenarios and stiomgin similar ways and will not influence
the relative order of the outcome for policy opsoft must be stressed that stakeholders were
closely involved in the process and have not degpube used data or the outcome of the
scenarios.

24.2. Baseline projectionsfor 2020

The relevant figures for the base year 2005 haee bleveloped in the preparatory study, and
are displayed in Annex V. The baseline scenarid @020 is developed under the following
conditions.

The end-use energy consumption of dedicated watatehé* in 2005 was estimated by the
preparatory study to be 2156 TWh EWB25This corresponds to a primary energy
consumption of water heaters, if, as agreed wakedtolders and Member States, an average
efficiency of 40% for electricity generation, inding transmission losses, is used. Without
taking dedicated measures the following environ@eimnpacts are expected by 2020,
compared to 2005:

increase of energy consumption of DWH from 21560P2243 PJ
increase of CO2 emissions from 124 Mt to 129 Mt
increase of NOx emissions from 559 kt to 603 kt &Ouivalent

22 Relative share 2005 ESWH/ EIWH/ GIWH/ GSWH/ S®P= 55/ 23/ 17/ 2/ 2 %. Average product
price € 300 calculated from ESWH € 278; EIWH € 1883WH € 661; GIWH € 358; HP € 2000; SOL
€ 1326 (all unit prices incl. VAT excl. installati). Average installation costs € 150 calculatexnfr
ESWH € 112; EIWH € 75; GSWH € 397; GIWH € 214; HBAD; SOL € 1000 (from VHK preparatory
study, Task 5).

23 Average annual costs for maintenance and refa8%vH € 25; EIWH € 10; GSWH € 64; GIWH € 58;

HP € 100; SOL € 100 (from VHK preparatory studgsk 5).

All data in this impact assessment are aggredatesledicated water heaters and dedicated water

heaters or heating elements combined with storagest

Figures for EU-27 are somewhat higher and catobeected on the basis of GDP.
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2.5. Least life cycle cost energy efficiency, benchmarkend level of ambition

25.1. Least life cycle cost efficiency and benchmarks

The preparatory study has shown that existing effettive technical solutions allow for
improvement of the energy consumption of DWH, ahd following LLCC points and
benchmarks for the energy efficiency of DWHhave been established by the preparatory
study for the various size classes of DWH:

XXS | XS S M L | XL |XXL [3XL/
4XL
Base case efficiency 27 27 28 35 37 38 34 52
LLCC efficiency 30| 34| 30| 38 50 58 60 9D
Improvement compared to base case 11 26 30 9 35 45) 92
Benchmarks for best available 34 | 41| 36| 38| 100| 100/ 100 150t
technology 185

The improvement potential is compared to the "lbme" defined in the preparatory study,
which represents an abstract average product, tbg). average of the performance
characteristics of common storage and instantangasisand electric water heaters.

2.5.2.  Level of ambition of ecodesign requirements

According to Annex Il of the Ecodesign Directiveethevel of energy efficiency or
consumption should be set aiming at the leastlfde cost minimum to end-users. However,
for DWH the level of ambition cannot always be aethe LLCC point. It has to be ensured
that replacement DWH are available on the marketlficoperating conditions, since e.g. an
electric DWH cannot be replaced by a gas DWH ifjae infrastructure is available. Further:

— The LLCC efficiency is achieved for some size atgsby certain design options for gas-
fired DWH, while for other size classes it is aclei@ by certain design options for
electrical DWH,;

— The LLCC efficiency for size class M, for exampkean electric instantaneous DWH with
electronic controls with power of approx. 25 kW. wé&ver, such DWH requires a
corresponding building infrastructure with powenels providing the appropriate grid
characteristics. This is not always the case, atwbrding to Article 15 (5a) of the
Ecodesign Directive, efficiency requirements hawvebe set such that DWH remain
available to replace, e.g., an electric storageewheater in those buildings where an
electric instantaneous DWH cannot be installed;

— The LLCC efficiency for size class L, for exampkea gas-fired storage DWH using smatrt
controls. Such a DWH can only be applied in buddinvith gas infrastructure.

Taking into account both the LLCC and the constsaielated to building infrastructure and
the availability of replacement DWH, the followingvel of ambition was agreed with
stakeholders and Member States as being the ajgefor setting ecodesign requirements:

2 The energy efficiency of DWH is defined as thdoaif the delivered energy for the 24 hour water

tapping pattern for the applicable load profildted DWH, and the primary energy consumption.
21 For COMBI heaters with solar system/heat pumpigis &s 70%-90%.
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Load profile BXS|XXS|XS| S| M| L | XL |XXL |3XL |4XL

Level of ambition energy 55 | 35 | 32| 32| 36 37 38 60 64 o4
efficiency:

for comparison: base case,; | 57 | 27| 23| 35 37 38 34 52 52
energy efficiency

One option to reach the level of ambition is the 0§ smart controls, favoured by several
Member Sates. As several other Member States fi@arthe introduction of smart controls
will lead to less insulated storage water heatesgcond requirements is introduced for water
heaters using smart control requiring a minimunelef insulation.

Energy labelling for DWH pursuant to the Energy &bibg Directive aims at setting an
energy efficiency ranking which

— provides information to end-users and installergdh@nenergy performance of DWH, and
promotes DWH with energy efficiency exceeding tbed®sign requirements;

— allows to distinguish between the energy perforreasfcconventional DWH without RES
input, while promoting DWH with RES input by clearhdicating the latter as being "best
performing™;

— provides a transparent ranking system which MenSiates may use e.g. for providing
additional incentives to promote best-performing BW

2.6. Legal basis for EU action

The Ecodesign Directive and, more specifically Atticle 16 provides the legal basis for the
Commission to adopt an ecodesign implementing neadsun DWH. The Energy Labelling
Directive and, more specifically, its Article 1,omides the legal basis for the Commission to
adopt a delegated regulation for energy labellorgfedicated Water Heaters.

As discussed in § 2.1, the study has shown thagérwedaters are a product category which
meets the criteria listed in Article 15 82 of theoHesign Directive and Article 10 8 2 of the
Energy Labelling Directive, and therefore has tabeered by an implementing measure and
delegated act respectively.

3. SECTION 3: OBJECTIVES

The preparatory study has confirmed that a cosiceife potential for reducing the energy
consumption of DWH exist. This potential is not gad, as outlined above. The general
objective is to develop a policy framework which

— ensures that all DWH placed on the market achieeegy efficiency corresponding to the
level of ambition discussed in Section 4.7.2, dtdye

— creates incentives for manufacturers to designggnefficient models,

— provides market transparency on energy efficierfcWH and fosters the awareness for
their energy efficiency,

— sets an energy efficiency ranking that can be usgdMember States for national
initiatives/incentives, e.g. in the framework oétBBPD or ESD, which further accelerate
the market penetration of energy efficient models,

thereby
— transforming the DWH market towards products witiproved energy performance,
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— inducing significant reductions of the environméimapact related to energy consumption
and NOx emissions of DWH,

— inducing cost savings for the end-user,
— ensuring the free movement of affected productkiwithe internal market.

Furthermore, the objective is to satisfy the priowvis of the Ecodesign Directive, and in
particular its Article 15 (5), which requires thetodesign implementing measures meet all
the following criteria:

— a) there shall be no significant negative impactghe functionality of the product, from
the perspective of the user;

— b) health, safety and the environment shall naddeersely affected;

— c¢) there shall be no significant negative impactocomsumers in particular as regards
affordability and life cycle cost of the product;

— d) there shall be no significant negative impactsnalustry's competitiveness;

— e) in principle, the setting of an ecodesign rezgmient shall not have the consequence of
Imposing proprietary technology on manufacturers;

— f) no excessive administrative burden shall be isepgloon manufacturers.
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4. SECTION 4: POLICY OPTIONS

The rationale for the key elements of the ecodesagulation and the energy labelling
measure is established on the basis of the preparstidy and the input from stakeholders.
This is discussed in the second part of Section 4.

4.1. Option 1: No EU action

This option would mean that no EU action would &keth which would target specifically
energy efficiency and NOx emissions of DWH.

— The barriers for realising the potentials to immrdtie energy efficiency and reduce NOXx
emissions of DWH would persist to a large exteetduse the EPBD, the ESD and the
NECD alone would not lead to an improvement of éim@ironmental performance to a
significant extent.

— It is to be expected that Member States would vartbke individual, non-harmonised
action. This would hamper the functioning of th@éemal market and lead to high
administrative burdens and costs for manufactuiargontradiction to the goals of the
Ecodesign Directive.

— The specific mandate of the Legislator would notdspected.

Therefore this option is discarded from furtherlgsia. As this corresponds with the BAU
scenario, the quantitative effects of this optian be found in 85.7.

4.2. Option 2: Self regulation

This option is discarded for the following reason:

— No initiative for self-regulation on DWH pursuand tAnnex VIII of the Ecodesign
Directive has been brought forward.

In its 2002 report to the Commission on the volontaommitment regarding the reduction of
standing losses of household storage water hégt@ECED stated that the agreement was
bound to two political factors that were considepeadviding "incentive compatibility” to the
manufacturers' unilateral effort:
. The implementation of a standing losses declaratiattive, which would have

obliged also the non participants to declare tsi@nding losses;
. Incentives for consumers to buy the new superiefftavater heaters.

CECED noticed that none of the two conditions hagrbrealised, which resulted in not
proposing a new commitment at the end-date of xistieg one.

In 2007, CECED expressed the opinion that it pretetegislation to voluntary agreements
(‘Unilateral Industry Commitments”) as a regulatongtrument, because it found amongst
others that voluntary agreements put the EU inglustira disadvantage with respect to so-

28 CECED, Voluntary Commitment on reducing standing losses of household storage water heaters,

Second annual report to the Commission of the European Communities, Brussels, April 2003.
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called ‘frgg-riders’ (parties not committed to #greement and offering low-price low-quality
productsy”.

4.3. Option 3: Energy labelling for DWH only

This option means that an energy labelling schean®WH would be set up pursuant to the
Energy Labelling Directive specifically DWH, withbsetting ecodesign requirements for
DWH. In general two main objectives of labellinghemes are to increase the market
penetration of, in this case, energy efficient miid by providing incentives for innovation

and technology development, and to help consuneermdke cost effective purchasing

decision by addressing running costs.

This option would imply the following:

— Energy labelling pursuant to the Energy labellingettive creates market transparency,
fosters awareness of consumers and creates inegbivmanufacturers for innovation.

— However, a labelling scheme alone does not enduae dost effective improvement
potentials are realised for all products on theketaimplying that the full energy and cost
savings potential is not captured.

— As in Option 1, Member States could set minimumunesnents individually, and the
administrative burdens for manufacturers would hghdér when compared with the
burdens associated with ecodesign requirements.

— The specific mandate of the Legislator would notdspected.

Therefore the option to establish only an energpgllang scheme without setting ecodesign
requirements is discarded, but the effects of lafgelwill be discussed in the scenario
analysis in Annex lll.

4.4. Option 4: Ecodesign requirements only

This option means that ecodesign requirements wbaldet in an implementing measure
pursuant to the Ecodesign Directive, without estaiblg an energy labelling scheme for
DWH pursuant to the Energy Labelling Directive. 3 bption would imply the following:

— By setting minimum levels for the energy efficienayhich have to be fulfilled by all
DWH placed on the market, the "worst performing" BWvould be banned from the
market, leading to an improvement of the energysaomption of DWH,;

— Information requirements pursuant to Annex |, gaf the Ecodesign Directive, which
are addressed to manufacturers, could contributenéoket transparency, consumer
awareness and incentives for innovation.

— However, the retail sector plays a crucial role pooviding relevant information to the
end-user, and the Ecodesign Directive does notigeathe appropriate legal framework
for ensuring that the relevant information is aablié for the end-user when purchasing
decision is made.

CECED, Top Executives Discontinue Voluntary Energy Efficiency Agreements for Large Appliances,
CECED press release, 21 March 2007.
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— Therefore market transparency, consumer awaremesseentives for innovations would
be created to a limited extent only, and improveisi@amovations of energy efficiency
would take place at a lower rate.

Therefore the option to establish only ecodesiguirements without establishing an energy
labelling scheme is discarded, but the impact ofdesign requirements will be discussed in
the analysis of Option 7. The quantitative effaftshis option can also be found in 85.7 and
the scenario analysis in Annex lll.

4.5. Option 5: minimum performance requirements and labding

This option means that ecodesign requirements WHDwvould be set in an implementing
measure pursuant to the Ecodesign Directive, inbtioation with an energy labelling scheme
for DWH established by an implementing directiversuant to the Energy Labelling
Directive. This option would imply the following:

— Ecodesign requirements ban the "worst performing’/HDfrom the market by ecodesign,
and cost effective improvement potentials are sedlifor all products on the market,
leading to an improvement of the energy consumptod a reduction of the NOx
emissions of DWH.

— The specific mandate of the Legislator is respected

— The energy labelling scheme creates market traespgrfosters awareness of consumers
and creates incentives for manufacturers for innona

— However, requirements on technical building systeset in the framework of
implementing the EPBD would facilitate the optintisa of the environmental
performance of the entire water heating systemudieg separate requirements for new
buildings, replacement and retrofit, thereby furtaehancing the improvements expected
from improving the environmental performance of DM/H placed on the market alone.
These potential savings due to the EPBD would bkitothis option.

As the recast of the EPBD will be implemented gasnario is not realistic and therefore is
discarded. Nevertheless, to illustrate the efféeche EPBD, this option has been included in
the quantitative scenarios of 85.7.

4.6. Option 6: minimum performance requirements in the BPBD framework

This option means that Member States would setrmim energy performance requirements
in respect of technical buildings systems, inclgddWH, which are installed in buildings, in
the framework of the EPBD only. Such provision &tpof the Commission's recast of the
EPBD™ (Article 8). This option would imply the following

— Setting requirements on building systems only doe$ ensure that cost-effective
improvement potentials for all DWH on the marke¢ aealised, implying that the full
energy and cost savings potential is not captured.

— As in Option 1, Member States could set minimumunesments for the placing on the
market of DWH individually, and the administratitberdens for manufacturers would be
higher when compared with the burdens associatedddesign requirements.

% 2010/31/EU
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— The specific mandate of the Legislator would notdspected.

Therefore the option to set only requirements amneal building systems alone without
setting ecodesign requirements is discarded, leuefiiects will be discussed in the analysis of
Option 6. For more details see Annex XI.

4.7. Option 7: combination of ecodesign, labelling and EBD requirements

This option means that ecodesign requirements WiHDwvould be set in an implementing
measure pursuant to the Ecodesign Directive, inbooation with an energy labelling scheme
for DWH established by an implementing directiversuant to the Energy Labelling
Directive, and minimum performance requirementstémhnical building systems set in the
(recast of the) EPBD. This option would imply tleddwing:

— Ecodesign requirements ban the "worst performing/HDfrom the market by ecodesign,
and cost effective improvement potentials are sedlifor all products on the market,
leading to an improvement of the energy consumptod a reduction of the NOx
emissions of DWH.

— The specific mandate of the Legislator is respected

— The energy labelling scheme creates market traespgrfosters awareness of consumers
and creates incentives for manufacturers for innona

— Requirements on technical building systems sethe ftamework of implementing the
EPBD facilitate the optimisation of the environmanperformance of the entire water
heating system, including separate requirementsniéw buildings, replacement and
retrofit, thereby further enhancing the improversemxpected from improving the
environmental performance of the DWH placed onntlagket alone.

— The combination of the three instruments implieat tmprovements which can be
achieved with currently available cost-effectivechieology are fully captured, while
incentives are created to invest into new enerdigieft technologies and their market
penetration is fostered, thereby ensuring rapicketdransformation.

— The functioning of the internal market is ensurgdharmonised ecodesign requirements
and a harmonised labelling scheme, and admintratburdens and costs for
manufacturers are reduced compared to individuahbé State action.

This is the best option to address market failoretie uptake of water heaters with improved
environmental performance. This option has beemtified as scenario 5 in Section 5 and
Annex lll. Some sub-options for NOx emissions aimirtg have been analysed in the text
below and in Annex Ill.

The following sub-section contains details of tlaianale for the key elements of the
corresponding ecodesign regulation and Energy liageDirective, taking into account the
provisions of Annex VIl of the Ecodesign Directiaed Article 12 of the Energy Labelling
Directive. The rationale is established on the babthe preparatory study and the input from
stakeholders. The best timing to fulfil the ecodasiequirements, taking into account the
requirements of the framework Ecodesign Directigediscussed in 8 5.8. Sub-options for
option 7 taking into account emissions are disaligs& 5.2.
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4.8. Key elements of the ecodesign regulation

The rationale for the measures is given in SecBp®roblem Definition. The details and
argumentation of the details of measures are gimeAnnex lll. The summary of key
elements in paragraph 4.7 serves to introduce éyepbints to help understand the impact
assessment. The structure in the subchapters leloased on Annex VII of the Framework
Ecodesign Directive and has been used in all atieasures. These points also follow from
the preparatory study, the stakeholder meetingstem@onsultation Forum.

4.8.1. Déefinition of product scope

The scope of the ecodesign regulation covers "weaters" for production of sanitary hot
water, with size class XXS or larger using eledlyior gaseous or liquid fossil fuels, ambient
heat or solar heat source. Excluded from the seopédeaters producing hot water for space
heatingand sanitary hot water, DWH using predominantly bietfuor solid fuels.

4.8.2. Ecodesign requirements
Energy efficiency levels

Ecodesign requirements for the energy efficiency gercent) of DWH are set which are
scheduled to come into force in three stages:

Stage 1, effective one y&anfter the regulation has come into force:

Load profile BXS|XXS|XS| S| M| L | XL |XXL |3XL | 4XL

Specific energy efficiency 22 | 23 | 26| 26| 30/ 30 3Q 32| 32 32

Stage 2a, effective three yeHrafter the regulation has come into force:

Load profile BXS|XXS|XS| S| M| L | XL |XXL |3XL | 4XL

Specific energy efficiency 32 | 32 | 32| 32| 36| 37| 38| 40 | 40| 40

Stage 2b, effective five years after the Regulatias come into force:

Load profile BXS|XXS|XS| S| M| L | XL |XXL |3XL | 4XL

Specific energy efficiency 32 | 32 | 32| 32| 36/ 37 38 60| 64 64

Member States required that the second stage heditin Section 2 is realised for water
heaters with load profiles XXL, 3 XL and 4 XL eadt after 5 years. Achieving an energy
efficiency of electric water heaters above 40 %eimns of primary energy (100 % in terms of
final energy / EU conversion coefficient 2,5) meaither the use of renewables or the fuel
switch from electricity to gas/oil. This schedulena at providing appropriate transition

31 As a result of decisions taken during the reguiaprocess and in the Regulatory Committee thakt to

place on 21 March 2013, these requirements will&camo force two years after publication of the
Regulation, being the impact on expected savingsmail.

As a result of decisions taken during the reguiaprocess and in the Regulatory Committee thait to
place on 21 March 2013, these requirements will eamio force four years after publication of the
Regulation, being the impact on expected savingsmail.

During the Regulatory Committee that took place2d March 2013 it was decided that the minimum
energy efficiency for heaters with a declared Xbfipe shall be 37%, Five years after publicatior th
minimum efficiency for XL water heaters will be al87%. The impact of this change will be minimal
(less than 1 TWh/year in 2020).

32

33
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periods for manufacturers to design/re-design nsaebrder to avoid negative impacts on
industry's competitiveness and on the functionafitym the perspective of the user
(replacement market), in accordance with the caitéor ecodesign implementing measures
set out in Section 3, while ensuring that DWH pthom the market during the time span
between the stage 1, stage 2a and stage 2b ad@adaen environmental performances and
deliver important energy savings.

NOx emissions

In addition to the energy efficiency requiremeetspdesign requirements will set upper limits
for NOx emissions three years and in the case af ppmp water heaters and solar water
heaters five years after the regulation has coneefance (GCV: gross calorific value):

(i)  conventional water heaters using gaseous fu@sng/kWh fuel input in
terms ofGCV;

(i)  conventional water heaters using liquid fuel20 mg/kWh fuel input in
terms ofGCV.

(i) heat pump water heaters equipped with exterm@mbustion using
gaseous fuels and solar water heaters using gasaelss 70 mg/kWh
fuel input in terms oGCV,;

(iv) heat pump water heaters equipped with extezoaibustion using liquid
fuels and solar water heaters using liquid fue) tng/kWh fuel input
in terms ofGCV;

(v) heat pump water heaters equipped with intecoailbustion engine using
gaseous fuels: 240 mg/kWh fuel input in term&alV;

(vi) heat pump water heaters equipped with intecoatbustion engine using
liquid fuels: 420 mg/kWh fuel input in terms GICV.

Timing and values of the emission thresholds westldished based on feedback from
Member States as well as stakeholders. In partictiia emission limits for kerosene-based
DWH correspond to the targets of a multi-annuabgproame in the UK that aims at reducing
the NOx emissions from approx. 200 mg/kWh to 120kwth in the coming yeatd

4.8.3. Measurement methods
Measurement methods

Mandates for appropriate methods for measuringetiergy consumption of DWH were
given to the European Standardisation Bodies ir2 2000 the basis of characteristic tapping
cycles, which are used to define the load profjkS, S ...). First results of the work done
under the mandates are available, which are usgdther with elements developed together
with industry and other stakeholders after extemsigchnical expert meetings in the
preparatory study, to define the transitional measents methods to be used until
harmonised standards have become available. Thasdtional measurement methods will
be published in the Official Journal C to assistuistry and market surveillance authorities
instantly after adoption of the water heater measur

3 The Regulatory Committee on 21 March 2013 votegdstpone requirements on N@&missions for

water heaters from three to five years after paliti;m of the Regulation. In addition, the level of
stringency for gaseous fuel water heaters wasaseck from 70 mg/kWh to 56 mg/kwh. The impact of
this change on the reduction of N@&missions achieved by the Regulation will be ladi{less than 1
kton SQ equivalent per year in 2020.
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In addition to the existing mandates, further elet®erequiring standardisation such as
measurements of NOx emissions are provided in thwzdntal mandate for Ecodesign
measures which was approved on 15 April 2011 by Regulatory Committee 98/34
responsible for mandates to European Standardis@iganisations. The timeline for the
harmonised standard indicated in the Ecodesigrzwtal mandate is thé"4quarter of 2012,
like for heaters. This standard is intended toaeplthe Communication, as soon as it has
been submitted by the European Standardisationn@a&fsons under this mandate.

Verification procedure for market surveillance pasps

A verification procedure for market surveillanceposes has to be specified. The verification
procedure should eventually be part of the harneohiseasurement standards.

4.8.4. Ecodesign information requirements

In order to facilitate compliance checks manufaatsirare requested to provide relevant
information in the technical documentation refertedin Annexes IV and V of Directive
2009/125/EC.

4.85. Datefor evaluation and possible revision
The main issues for a possible revision of the esmyph regulation are

— the appropriateness of setting ecodesign requiresrfen greenhouse gas emissions
attributable to refrigerant leakage and for emissiaof carbon monoxide and
hydrocarbons;

— the appropriateness of setting stricter ecodesiguirements for emissions of
nitrogen oxides;

— the appropriateness of setting ecodesign requiresrfen water heaters specifically
designed for using predominantly biomass fuels;

— the validity of the value of the conversion factor.

An assessment of the issues of points should tate account the time necessary for
collecting, analysing and complementing the dathexperiences related to these points. The
assessment should also properly assess the tegloablprogress on the one hand, and the
need to ensure timely entry into force of a reviseghsure, if appropriate, on the other hand.
A review should be presented to the ConsultatiomuifRoS years after entry into force of the
regulation.
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4.9. Key elements of the energy labelling regulation

Scope

In addition to the products in the scope of thedesmn regulation, the scope of the energy
labelling regulation also includes solar thermalipment, such as solar collectors or solar
tanks.

Suppliers of solar thermal equipment, in particUBMES, and installer associations have
pointed out that energy labelling of water heatbeg use heat captured from solar radiation
should not be restricted to solar water heatersgoplaced on the market as a "bundle” of
parts using electricity and/or fossil fuels withdé@nal solar thermal equipment. Otherwise
the benefits of using solar thermal equipment wdaddapparent only in "bundles”, but not
when solar thermal equipment is placed on the markkvidually. As a consequence, the
independent marketing of solar thermal equipmentilvde disadvantaged vis-a-vis the
marketing of "bundles"”, resulting in a risk of costiive disadvantages for suppliers of solar
thermal equipment and installers offering combmagi of parts that were placed on the
market individually, in particular SMEs.

In order to avoid such competitive disadvantaghs, énergy efficiency and the energy
efficiency class of packages of water heaters opeéray electricity and fuels with solar
thermal parts is to be provided by dealers/suppliethe end-user for packages consisting of
parts placed on the market individually. This fgaproach ensures that manufacturers of solar
thermal equipment, in particular SMEs, do not haveompetitive disadvantage vis-a-vis
manufacturers of conventional water heaters stattmsolar business.

Label format

The label displays the energy efficiency classhef DWH, an energy efficiency ranking and
numerical values for relevant parameters. The gnefficiency classes are defined on the
basis of the energy efficiency of the DWH as deteet for ecodesign requirements.

Further to Article 10 of the Energy Labelling Ditee, the energy label for water heaters is
set such that best available technology withoutiidpm renewable energy sources achieves
energy efficiency class "A", while energy efficignclasses "A+" are introduced for
technologies using renewable energy sources, imgucbmbinations of "conventional” and
"renewable"” technologies (hybrid conventional wateaters, heat pump water heaters, small
solar water heaters with < 50 % renewables). Aduiily, large solar-only systems with load
profiles M to 4XL and > 50 % renewables which aot¢ placed on the market as one product
but are able to achieve energy efficiency clasées" and "A+++" should be covered by the
dealer label of packages of water heater and solgrsystems.

The product label format introduce the energy &fficy classes A-G and uses, together with
the dealer label, the energy efficiency classes®A+++, as this approach ensures that:

- incentives are created to select best availaadenology without input of renewable energy

sources for those end-users who are not willinght@st into technologies with renewable

energy sources, which require usually high up-fiowestments, as the message "class A
corresponds to energy efficient technology" is rtaaired,;

- a clear signal is provided to the market thahmetogies with input of renewable energy
sources are available, and additional energy savoan be achieved by investing into
technologies with input from renewable energy sesirc
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As a result, it is expected that this approachvdedi the optimal transformation of the market
towards high-efficiency water heaters market, apradvides incentives for improving the

energy efficiency beyond ecodesign requirementsf@stérs the market penetration of highly
efficient technologies with RES. The label is "laage neutral”, so that manufacturers may
provide the complete label together with the indiisdl product, which minimises the burden
for the retail sector, but does not lead to sigaifit costs for suppliets

Table 1: Lower efficiency limits in Labelling proposal on water heaters

From
one year
after
3XS | XXS XS S M L XL XXL | 3XL | 4XL
entry
into
force
A+++ 62 62% 69% 90%| 163% 1884 20000 213% 225% 2
Adt 53 53% 61% 72%| 130% 1504 160P6 170% 180% 19
A+ 44 44% 53% 55%| 100% 1154 1236 131% 138% 14
A 35 35% 38% 38% 65% 759 80% 85% 90%% 95
B 32 32% 35% 35% 45% 500 55% 60% 64% 64
C 29 29% 32% 32% 36% 379 38% 40% 40% 4Q
D 26 26% 29% 29% 33% 349 35% 36% 3690 36
E 22 23% 26% 26% 30% 300 30% 32% 32% 372
F 19 20% 23% 23% 27% 279 27% 28% 28% 28
G <19 | <20%]| <23% <23% <27% <27¢4 <27 <28% <28% <2

35

The cost of an individual label is less than 1L@d€ent.
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5. SECTION 5: ANALYSIS OF THE IMPACTS

5.1. Energy Savings

The energy savings under the various scenarioararetegral part of the detailed modelling
which has been carried out. The model takes accountirrent behaviour in the Member
states regarding current energy use by the stoekatdr heaters and how this will be affected
by the potential technology and market changesgba&asessed in this work. The graph below

gives an

overview of the outcome of the scenarios.

Figure 5.1 Energy scenarios for Dedicated Water Hding
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From the graph it is apparent that all of the sdesainduce significant energy savings in
comparison to BaU. The Minimum standards only sdena estimated to lead to a reduction
in energy use of approximately 12%. However, if themimum standards were pursued in
combination with labelling it appears that this \Wwblead to a substantial additional reduction,
with a reduction of around 18% being estimated. ddhdition of EPB and NOx measures also
induces additional savings, though less so thaelllab, with the energy reduction in 2020

being estimated at around 20%.
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5.2. Environmental impacts

As with the energy calculations the environmentapacts are an integral output of the
detailed modelling which has been carried out. Réyeassumptions in this aspect are around
the fuel mix that is predicted, both in terms o thater heaters and the electricity that is used
to power some of them. The model provides inforaraton both the carbon and NOx
emissions under the various scenarios.

Figure 5.2 Carbon scenarios for Water Heatin®f
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In the “Min+Lbl+EPB” scenario (compared to the Batig¢ savings are 129-104= 25 Mt CO2
equivalent in 2020. In 2025, these savings areeptefl to be 39 Mt. As with energy savings,
the minimum standards and the labelling make thigelt impact with regard to GO
reductions.

The results of the modelling with regard to NOx ssions are in the graph below. The graph
shows that Dedicated Water Heaters are a significantributor to EU acidification (and
smog) emissions (500-600 kt SOx equivalent per,y8d% of total). Furthermore, some
33% of NOx emissions (190 kt or 2% of total in 2P2an be saved through better energy
efficiency®’.

%6 The assessment is based on an original datacsetthe preparatory study for the EU-25, excluding
Romania and Bulgaria, as for these countries noifspgvater heater information was available. Hue t
EU-27, the value for EU-25 could be multiplied h®8 based on comparison of energy consumption.

87 Because of combi-heaters, which also have aagniitot water function, an ecodesign measure on
dedicated water heaters is linked to an ecodesmgsare on heaters. Discussions and consultations on
a heater measure, including emissions, are stitjang and for the sake of consistency may lead to
changes in emissions for dedicated water heatbesefore emission data are indicative only.
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The graph also shows that additional measures itgckhe specific NOx emission (in
mg/kwh), have little effect. Differences betwedre tscenarios are very small and the
maximum savings are some 10 kt SOx equivalent par.y

Figure 5.3 Dedicated Water Heater acidification senarios®
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Further significant environmental parameters hagenbidentified by the preparatory study
(see above). Based on stakeholder meetings, catisalfora and bilateral contacts, setting
ecodesign requirements on NOx while awaiting theettgment of standards for the
emissions of other pollutants such as CO, hydraseslor GHG from refrigerants for possible
regulation in a review of the measure, is suppobedlember States and stakeholders. NOx
emissions limits will also be included in the revief the measure. More information on
emissions can be found in Annex VILI.

5.3. Costs

The outputs of the model with regard to costs, cow® important aspects. The first one is
the cost of capital of the equipment, which is etpe to rise due to the extra sophistication
required in more efficient water heaters. The sdcone is the operating cost, which is
expected to decrease due to the lower energy cqtgumfior a given output.

Figure 5.4 Expenditure scenarios for Dedicated Wat Heating

38 The assessment is based on an original datacsetthe preparatory study for the EU-25, excluding
Romania and Bulgaria, as for these countries neifspavater heater information was available. To
arrive at the value for the EU-27, the value for-E&Jcould be multiplied by 1.06 based on comparison
of energy consumption.
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WH Expenditure Scenarios 1990-2025in bIn. Euro/a
[Euro 2005, inflation corrected at 2%; Compare: EU-25 residential housing
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The savings in the “Min+Lbl+EPB” scenario (compatedBusiness-as-Usual) is € 6 billion
in 2020 (or 10%). In 2025, these savings are ptegeto be € 12 billion (or 20%). The figure
illustrates that, compared to BaU, most of the ades result in slightly increased total
expenditure in the early years, due to the increaseapital costs, but as the efficiency
savings increase due to rising energy costs angasmg market penetration of new more
efficient appliances, the overall costs drop beRaiJ.

For the different scenarios, the expectation of en@tandardized products and a
reduction/elimination of national requirements Heeen taken into account, which should
result in more competition and thus all togetheraimlecrease of prices. Furthermore, the
product as such will offer better performance anll, wgainst BaU, be more expensive to
produce. We refer to Annex V and the preparatarghsfor the economic estimations such as
the base price for a product, maintenance costpacel increase per efficiency %-point.

5.4. Turnover

The impact on turnover is based on the assumpliahthe various scenarios will require
extra technologies that incur extra components, ufieaturing costs and installation costs.
For manufacturers the increase in turnover is basethe increased costs assumed for each
water heater multiplied by the predicted sales. distributors the increase is based on the
assumption that as they take a fixed percentagéh@rcosts of the products they sell an
increase in the cost of the manufacturers goodssed a proportional increase in the turnover
generated by the distributor's markup. The increasestaller turnover is based on the extra
cost per unit installed and maintained multipligctie number of installations.
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The amount of energy sold, and hence income tenleegy companies, also varies under the
scenarios. However it is difficult to speak of ‘$@s” to energy companies due to energy
saving and the term “postponed profit” may be maceurate. The VAT income will also
vary as a reflection of the cost of the water hsaf€he effect of the current Energy Services
Directive, whereby energy companies are encourémeontribute to energy efficiency (e.g.
by promoting or selling energy efficient equipmen#ls been estimated to be negligible for

DWH.

Figure 5.5 Turnover scenarios
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As with many of the other impacts the minimum (EWBgnario induces relatively significant
improvements against BaU with the addition of tabelling requirements again inducing
significant positive changes. EPB requirements ¢eda less significant additional increase
with the NOx scenarios only adding relatively snaaiounts to the turnover figures.

5.5. Employment

The impact of the potential changes in the wateatdre market on job creation and
employment is influenced by numerous dependenciesket structures, tax systems etc.
which vary by Member State. A detailed analysis Mlodemand quite complex models
including input-output analyses of all the wateatee types in all of the Member States.
Therefore a simpler method has been adopted, wilaithough less comprehensive, still
offers a good indication of possible employmentted impacts. The general approach is
where the assumed additional turnover from the gbaim the water heater market is divided
by the average turnover per employee in the retesactor (manufacture, distribution and
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installation) and multiplied by a specific facter,methodology which has been used e.g. in
Wuppertal Institut’.

This factor depends on the specific labour intgneftthe sector in question and can vary
between 0.5 (share of material costs of energgieffcy measures twice as high as the usual
mix of material and labour costs as presently olesein the EU27) and 1.0 (share of material
costs according to usual mix). In the present sttlayfactor was therefore assumed to be 1.

The following figures in € for turnover per empl@ykave been used:

Manufacturer 0,166 million turnover/employee/y@derloni Group, Annual Report
2007),

1,24 OEM personnel as fraction of Water Heater rfeanturer personnel (estimate based
on preparatory study and general added value pplogee),

Wholesaler 0,261 million./employee/year (Saint Goléaroup, Annual Report 2007),
Installer 0.1 million/employee (avg. NL; statistid®dETO, www.uneto-vni.n).

For the manufacturing and the OEM jobs it is impottto recognise that a significant

proportion will be created outside the £lUFor OEM employment we have estimated that
60% of the increase will be outside the EU (espn&hKorea, Vietham and some in Russia).
In terms of location of the manufacturing jobseems sensible to follow the proportions of
current production both within the EU and outéfd@hese indicate the following:

For 2004 (€m): Total imports 83.2, EU net-producti®6 (= 474 (total EU production) —
209 (EU exports);
For 2005 (€m): Total imports 93.7, EU net- prodoict?77 (= 506 (total EU production) —
230 (EU exports).

This suggests that in terms of value, approximatetythirds of EU demand for water heaters
is met by EU production. However the preparatopyore states that the trade associations
(amongst others) have little faith in the accuratthese figures.

It is important to consider also installers. Thegést growth in employment will take place
there.

In addition to the data in the table on page 11 #edinformation above, more specific
information on employment effects can be found méx VI.

5.6. Boundary Impacts
In addition to the quantitative impacts coveredhe previous section this impact analysis

also needs to consider a number of boundary impiaetsmpacts which are of a more yes/no
nature. The key impacts of this nature are disclbséw:

39 Wuppertal Institut (2006), Evaluation des Onlinedédmisierungsratgebers von co2online, Wuppertal

Institut, 2006

There is already a flood of imported (inefficientater heaters at OEM level but EU manufacturees a
still doing the marketing and the distribution. #ade statistics don't indicate these kinds of rfigguit is
difficult to give an exact number. The danger fog European heating industry is that non-European
producers take over the distribution side as wetha brands (as for instance with aircos).

Task 2 of “Eco-design of Water Heaters" studyMhK for the European Commission, DG Transport
and Energy, 2007.
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5.6.1. Affordability and life cycle costs

This issue is covered in detail in the quantitaiivgpacts section on costs above. For the
majority of the options the cost to consumers c®vered within a relatively short number of

years. As shown in § 5.3, therefore there is nalriee additional measures to mitigate any
potential negative effects for users.

5.6.2. Industry competitiveness

In terms of sales into the EU market, EU manufaetimwill all be faced with the same
requirements under the various scenarios. The eweption to this relates to the way in
which Member States will choose to implement EP@unementsThere has been a variety
of approaches to the implementation of these betvidember States. This could result in
manufacturers who focus on particular markets lgatenmeet slightly different technical or
other requirements (and/or at slightly differennds) to those that focus on other MS
markets. The recast of the EPBD, best practices kamthmarking will lead to a more
harmonised EU approach.

On a global scale there is also a chance that aghegraphic markets will adopt different
standards to those pursued in the EU. This couigemanufacturers to produce a variety of
models for different markets, which would reduceitleconomies of scale and affect their
competitiveness.

It is very difficult to give an indication of globaompetition in the field of water heaters as
there are no global trade statistics publishing ¢hess border deliveries for the different
components for water heaters. However, knowing tiast imports to Europe are related to
the cheaper mass produced type of water heaterspwé expect that with the production of
water heaters at higher standards (and with moferelntiation into the direction of
renewables) most production will be done in Europe.

The heater and water heater market is to a largenexEuropean, but sometimes even
nationally or regionally defined. Therefore, in thieasures, climate zones and degree days
have been incorporated to reflect the Europeanragmnal climate situations. European
sanitary hot water systems often provide hot wateoughout the house or apartment,
whereas in major third countries other hot watetesys are used, for example local hot water
systems in Japan and Australia. As a consequennafatdurers mostly produce for the EU
market. Exports to third countries are limited. Tgreposed requirements are comparable to
the ambition level (at the preparatory stage) afewheating products in South East Asia and
China.

Redesign and investment costs for industry

For dedicated water heaters no concrete data wede ravailable by affected industry that
would allow a detailed quantitative assessmeneafasign and investment costs. However,
affected manufacturers have pointed out that imvests are already currently being done in
light of the expected measures, and thereforeasignated that some market transformation
has already taken place (see also 8§ 5.8) anddiffisult to estimate which impacts still
remain. Some estimates are made using assumptioich are based on the outcome of the
stakeholder consultations, yielding solid quahtati albeit not always fully quantitative
results.

It is estimated that there are 10 large manufatusad around 50 SMEs/niche players that
market dedicated water heaters under their owndbrBime catalogue of a large manufacturers
typically contains 10 (non-ESWH) to 20 models &8WHs). For ESWHSs at least half of the
models are only different in height (not in diamgtnd do not require tooling. This means
that on average there are maximum 10 models tlptiree redesign and retooling of the
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geometry. For SME manufacturers this is around @etso So in total, (10 x 10) + (50 x 6) =
400 base models would require retooling/redesignhengrounds of geometry. Also taking
into account retooling/redesign of the electrorang plastics parts (the baseplate, CPU, etc.)
the investment per model is estimated at € 0.2ionillTo change all models on the EU-
market would entail an indicative cost of aroun8CGmillion. At a design cycle of 4 years
this means € 20 million/year. Industry turnoveresimated to be € 2400 million, so this
constitutes around 0.1%%.The foreseen timing takes this into account ang tho extra costs

or expansion of R&D efforts is foreseen.

Impact on SMIEs

Impact on SMEs (both manufacturers and installees) be estimated to be positive. The
installer label has been welcomed especially byufaturers of solar thermal components,
which are mostly SMEs. The measure allows thenmtovghe benefits of their energy related

products. Throughout the ecodesign process indussgociations, in which SMEs are

represented, have been closely involved and angostive of the process and the envisaged
legislation. SMEs have actively participated incdissions for establishing the calculation
methodology and the preparations for the Europ&amdard (e.g. on issues like temperature
and flow controls, output temperature).

It is estimated that around 10 large companiespagsent in the European market, which
apart from heaters also manufacture water hedtkraever, in the field of water heaters,
especially solar-assisted water heaters, SMEs are gommon than for heaters and have
more market share. Further future consolidationlinae with the heater sector in the past
decade, cannot be ruled out. The current numb&MIEs with sales noticeable in an EU
context is estimated to be around 30. SMEs produtnaditional” water heaters will have no
great difficulty coping with the proposed measuneaddition, the proposed measures have a
positive effect on the group of innovative SMEsngsisolar technologies. The measures
promote solar-assisted appliances and make thera imainstream’, which is good for the
business of these SMEs. However, the fact thaarsobuld become ‘mainstream’ attracts the
large market players into this segment, and - iffopany other reason but for economy-of-
scale - SMEs fear this competition. Therefore tlaeg reluctant to share disaggregated
market information and their prognosis for the cwmgniyears. The signals from this
stakeholder group on the proposed measure arddheraainly positive but sometimes a bit
ambiguous.

No micro enterprises exist as the R&D costs, trstirtg demands for safety (e.g. Gas
Appliance Directive) and for compliance with buildi codes and EPBD requirements, and
the sales and marketing would lead to too high scqstr unit, making the activity
uneconomical in a branch with large companies eabnomies of scale.

Further estimates about the impact on employmedt @MEs are provided in 8 5.5 and
Annex VI.

5.6.3. No proprietary technology

The nature of the proposals is to request end qoint terms of energy efficiency and
emissions. This approach is relatively technololyydbas any technology which achieves the

42 Note that this is not the full R&D costs. Ove?®@f R&D expenditure in the sector goes to appilicat
engineering, testing, support of standards & busiressociations, etcetera. Nonetheless, it is thaar
dedicated water heaters are a very R&D extensig®ise
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end point will be acceptable (on the assumptiont tlmaother negative impacts occur). In
some cases there are known means to achieve tlse ldodiever these focus on general
approaches rather than specific (proprietary) teldgies.

5.6.4. Functionality of product

The products should still do their job just as efifeely. Functionality will improve in many
cases. For example a better insulated water stoaagewill retain its heat better and hence be
returned to full temperature more quickly (and dbwer cost, energy and environmental
impact).

5.6.5. Health safety and environment

The products will still be expected to comply wétt existing health and safety legislation, so
there should be no impact here. As presented autisied in the previous section all of the
scenarios will bring benefits in terms of reducadoon dioxide and acidifying gas emissions.

5.6.6. Administrative burden

As a consequence of the structure and proceduesnived in the Ecodesign Framework
Directive, the main carriers of any administratiwerdens, Member States and industry, are
part of the process (from the preparatory studthéoend of the impact assessment process)
for developing measurement methods to be usedesting and information to be provided.
This was subject of discussions in several stakiemomeetings, two Consultation Forum
meetings and one Regulatory Committee meeting.

Administrative costs defined as the coast of progidnformation in order to meet legal
obligations is expected to be negligible, arountl % of the cost per model for the end-
consumer. Therefore the Standard Cost Model habew®it applied in the impact assessment.
Annex IX provides a detailed assessment of the midtrative burden for manufacturers and
retailers as well as for Member States and the Cigsiom.
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5.7. Conclusion on economic, social and environmental ipacts
Main impacts
Scenarios 2020
1 2 3 4 5a ‘ 5b ‘ 5c
Impacts *® BAU Min Only Min+Lbl Min+Lbl min+Lbl
(as Art. 15, sub. 4., subsub e. of 2009/125/EC) +EPB +EPB+NOX
Environment
EU ENERGY (primary) | PJ/a 2243 1969 1840 1802 1790
Mt CO2
EU GHG 129 114 106 104 103
eqg./a
EU AP kt SOx eq./a 603 603 482 482 4J(6 475 4
Consumer
expenditure € bin/a*** 50.6 47.1 46.1 46.3 46.2
EU totals | purchase costs € bin/a 4.5 5.8 7.0 7.8 7.9
running costs € bin/a 46.1 41.3 39.1 38.5 38.2
product price € 265 340 411 459 464
per install cost € 133 170 205 229 232
product energy costs €/a 297 246 213 194 193
payback( SPP) years reference 15 2.1 2.6 2.9
Business
U manuf € bin/a 1.6 2.1 25 2.8 2.8
whole-sale € bin/a 0.5 0.6 0.8 0.8 0.8
turnover
instal € bin/a 8.0 8.4 8.9 9.2 9.2
Employment
industry EU (incl
'000 15 19 23 25 26
OEM)
industry non-EU ‘000 7 9 11 13 13
employ-
whole-sale '000 2 2 3 3 3
ment )
) installers '000 80 84 89 92 92
(jobs)
TOTAL '000 103 115 125 133 134
of which EU '000 96 105 114 120 121
EXTRA EU jobs '000 reference 9 18 24 25
of which SME** reference 6 12 16 16

**= partitioning 50% industry & wholesale, 80% iafiers

***=all money amounts in Euro 2005 (inflation cented)
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In preparing a draft implementing measure the @ésion shall: (b) carry out an assessment which

will consider the impact on environment, consungrd manufacturers, including SMEs, in terms of
competitiveness including on markets outside then@anity, innovation, market access and costs and
benefits; (e) prepare an explanatory memorandunthe@fdraft implementing measure based on the
assessment referred to in point (b)”.
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Boundary conditions ("should be no negative impacts")
Scenarios 2020/ 2025

1 2 3 4 5a | 5b ‘ 5¢c
Impacts BAU Min Only Min+Lbl Min+Lbl min+Lbl
"No negative impacts" following Art. 15, sub 5 o +EPB +EPB+NOXx
2009/125/EC
functionality of product + + + + + + +
health, safety and environment + + + + E + i+
affordability and life cycle costs + + + + + 0
industry competitiveness + + + + + + 4
no proprietary technology + + + + + + +
no excessive administrative burden + + + + + + +
5a= NOXx scenario as in proposed regulation
5b= NOXx scenario at 70 mg/kWh
5c= NOXx scenario at 35 mg/kWh

Based on assessment of costs and benefits Scé&aaigthe preferred option to solve the
problem of the market failure for the uptake of evateaters with improved environmental
performance, as it optimally fulfils the requirentewf the Ecodesign and Energy Labelling
Directives.

5.8. Sub-options considered for timing and ambition levieof measures

Intermediate assessments on timing and ambitiogidevere performed over the past 5 years
for quantitative scenario 5 (based on the policyoopof 84.7). Following the first tier after 1
year there could be:

Sub-option 1: tier 2a minimum efficiency criteriake effect after 3 years for storage tanks
and water heaters covering the main market shax& (® XL) and tier 2b minimum
efficiency criteria take effect after 5 years farge water heater (XXL to 4XL)

Good balance of ambition and implementation capamfitindustry, certainly now industry
has already started adapting. Member States reltivat the second stage 2 outlined in
Section 2 and 4.8.2 is realised for large watetdrsawvith load profiles XXL, 3 XL and 4 XL
earliest after 5 years due to the proposed phasefaelectric water heaters for these load
profiles (collective housing).

Sub-option 2: tier 2 minimum efficiency criteriarfall water heaters and storage tanks take
effect after 1 year
(in effect skipping tier 1)

This would cause problems for R&D and the suppliclof manufacturers.

Sub-option 3: tier 2 minimum efficiency criteriarfall water heaters and storage tanks take
effect after 5 years

This is not necessary for manufacturers of wateatdre 3XS to XL and storage tanks
covering the main market share and would lead touanecessarily late take-off of
environmental benefits and financial benefits far €nd-consumers.

A more detailed analysis of these sub-options efobnd in Annex X.
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The market transformation in anticipation of the@design measure during the unforeseen
delays has not been part of the quantitative miogelTlherefore a more quantitative approach
on the effects of timing compared to the originadrgrios would not be relevant. However,
the requirements for tier 1, after 1 year, canlgds met by all manufacturers. Tier 2 and its
requirements, taking effect after 3 years, havebe®n seriously questioned either by the
associations of manufacturers, which also incluNES or by individual SMEs, except for
large water heaters with load profiles XXL to 4Xh.combination with the observed market
transformation already taking place this warrahts ¢onclusion that the proposal with sub-
option 1 is reasonable. This will also guarantest tfter three years the main part of the
savings will become apparent.

It should be noted that minimum requirements indesggn measures generally take effect
about 1 year (especially if the first tier is ansaional phase and more tiers are to follow)
after adoption of the regulation. This is standanattice and therefore it is proposed for water
heaters as well. This has never been a real probdspecially as the ecodesign process
involves industry from the start of the preparat@study, and in the meetings with
stakeholders this has been accepted.

It should be noted that the timing for energy labgl is the same as for ecodesign
requirements.

5.9. Sensitivities considered

The preparatory study (Task 7) has performed skgerssitivity analyses regarding energy
rates (half or double) and other factors. The esdlt was that the target levels, which were
at that time certainly not less ambitious than wikahow proposed, are robust in terms of
payback time and affordability.

6. SFCTION 6: CONCLUSION

Following the principle of proportionality in thenalysis effort, policy options 1 to 6 were
discarded at an earlier phase of the analysis. aftedysis of several sub-options for the
intensity of an ecodesign regulation on the eneasumption shows that the present policy
option 7 (84.7, quantified as scenario 5a with nignisub-option 1) optimally fulfils the
objectives, namely improving the market penetrabbnvater heaters and hot water storage
tanks using cost-effective and energy efficienhiedogies.

In particular, this regulation/sub-option 1 implies

— cost-effective reduction of energy consumptionteslado dedicated water heaters, leading
to a reduction of the energy consumption by 4530P10.8 Mtoe annually by 2020
compared to the business as usual scenario, conaisyy to energy cost savings of about
8 billion €, and about 26 million tons avoided £émissions and a reduction of annual
nitrogen oxides emissions of 127 kt SOx equivaie2020,

— the consumer will have to pay more for the deditatater heater and its installation but
will save considerably in energy, resulting in ay{pack time of 3 years whereas the
lifetime of a water heater is estimated to be 15dars;

— correction of market failures and improvement @ thnctioning of the internal market;
— no significant administrative burdens for manufaets or retailers;
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— insignificant, if any, increase of the purchasingstc which would be largely
overcompensated by savings during the use-phabe product;

— that the specific mandate of the Legislator is eespd*:

— incentives for manufacturers to innovate and inugsttechnologies because of the energy
label;

— market transparency and easily accessible infoomagrovided by the energy label,
fostering consumer awareness and facilitating camation of electricity consumption
when making the purchasing decision;

— costs for re-design and re-assessment upon intioduof the regulation, which are
limited in absolute terms, and not significantetative terms (per product);

— fair competition by creation of a level playingl&&;

— no significant impacts on the competitiveness diustry, and in particular SMEs, due to
the small absolute costs related to product regdesmnd re-assessment;

— alow risk for having negative impacts employmémparticular in SMEs.

7. SECTION 7: MONITORING AND EVALUATION

The appropriateness of scope, definitions and dimill be reviewed after 5 years from the
adoption of the measure (as required by Annex WK.9he Ecodesign Directive and laid
down in the implementing measure). Account willthken also of the speed of technological
development and input from stakeholders and MenSiates. Compliance with the legal
provisions will follow the usual process of "New pypach” regulations as expressed by the
CE marking.

Compliance checks are mainly done by market suavneié carried out by Member State
authorities ensuring that the requirements are Father information from the field as e.g.

complaints by consumer organisation or competitandd alert on possible deviations from

the provisions and/or of the need to take actinraddition, the Commission and the Member
States are increasingly cooperating to improve etadurveillance, e.g. by exchanging
surveillance results and coordinating their maskat/eillance efforts to avoid double checks.
Taking into consideration the market structure, ithwlvement of industry in the legislative

process, and the interest for labels as a markatsigument, (near) immediate progress in
implementation can be expected.

Input is also expected from work carried out witternational partners, e.g. in the framework
of the IEA Implementing Agreement for Energy Effiocy End-Use Equipment.

44
45

Article 16 of Directive 2009/125/EC explicitly kessfor implementing measures for heating products.
All manufacturers prefer an internal market apgfo under the Ecodesign and Energy Labelling
Directives, which enables them to reach out to whwle EU market, without national or regional
specific requirements.
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ANNEX |: STRUCTURE OF THE METHODOLOGY USED FOR ESTABLISHING THE TECHNICAL
ENVIRONMENTAL AND ECONOMIC ANALYSIS

Following the "Methodology Study Eco-design of EmetJsing Products" ("MEEuUP"), the
tasks listed below are carried out for developimg tiechnical, environmental and economic
analysis referred to in Annex Il of the Ecodesigrebtive:

Task 1: Product definition, existing standards kgislation

Task 2: Economics and market analysis

Task3: Analysis of consumer behaviour and locabstfucture

Task 4: Technical analysis of existing products

Task 5: Definition of base case ("average" moded) ielated environmental impact
Task 6: Technical analysis of best available tetdmo

Task 7: Improvement potential

Task 8: Policy, impact and sensitivity analysis
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ANNEX |l: DETAILS OF THE BASELINE SCENARIO

The base case defines the situation relating temaaters as it stood in 2005 regarding the
mix of water heaters in place and being purchaseusa the EU and the load profiles they are
installed to meet. The typology was defined for BRGC commercial analysis and does not
relate to measures. These types of water heategranped as follows:

. Dedicated Water Heaters (DWH):

o

O O OO

(@)

Gas Storage (GSWH) (Water is heated by burningagdsstored in a tank ready for
use);
Gas instantaneous (GIWH) (Water is heated by gadyrtor instant use);

Electric Storage (ESWH); and
Electric Instantaneous (EIWH);

Solar-assisted units (SOL) (Heat collected fromdine via solar panels is used to

assist in the water heating);
Heat-pump assisted units (HP) (Heat from anotherces e.g. heat held in the ground,
is used to assist in the water heating).

An overview of load profiles is given below. Foretlscenario analysis the 24-hour net hot
water demand (in kWh/d) is the most important valtendicates_peak hot water demand.
The preparatory study indicates that the averagemMater requirement equals 60% of this

load.

Table 1: Overview of load profiles

EN

Size Examples of applications
3XS | market share 1% single point only
Largest flow rate required\{=45 K) | 2 Itr./min (semi-) public toilets (if hot water needed)
Largest tapping required 0,3 Itr
24 h net hot water demand 0,345 kwh/d
Nr. of cycles per 24 h 23
XXS | market share 6,0% small sink tap (no dishwash) [1 c]
Largest flow rate required\=45 K) | 2 Itr./ min. single point only
Largest tapping required 2 Itr (semi-) public toilets (if hot water needed)
24 h net hot water demand 2,1kwh/d
Nr. of cycles per 24 h 18
XS | market share 12,5% average sink tap [1 b]
Largest flow rate required\T=45 K) | 4 Itr./ min. single point only
Largest tapping required 5 Itr
24 h net hot water demand 2,1kwWh/d
Nr. of cycles per 24 h 16
S market share 24,0% large sink tap/ small shower tap [ 1]
Largest flow rate requiredT=45 K) | 5 Itr./ min. 1 person household
Largest tapping required 9 lItr student flat
24 h net hot water demand 2,1kWh/d | holiday home
Nr. of cycles per 24 h 11 single point or small multi-point
M market share 52,7% average shower tap [2]
Largest flow rate required\T=45 K) | 6 Itr./min. 2-3 person household, showers
Largest tapping required 24 tr. multi-point
24 h net hot water demand 5,85kWh/ d | larger holiday home
Nr. of cycles per 24 h 23
L market share 9,0% bathtap [ 3]
Largest flow rate required\T=45 K) | 101Itr./ min. | 4-5 person household with showers
Largest tapping required 62 Itr and occasional bath
24 h net hot water demand 11,7kKWh/ d | small restaurants
42
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Size Examples of applications
Nr. of cycles per 24 h 24

XL | market share 5,5% large bath [ 4]
Largest flow rate required\T=45 K)| 101Itr./ min. | 4-5 person household + daily bath
Largest tapping required 76 Itr medium restaurants
24 h net hot water demand 19,1kWh/ d | barber shop
Nr. of cycles per 24 h 30

XXL | market share 8,8% simultaneous bath+shower [ 5]
Largest flow rate required\T=45 K) | 16Itr./ min. | >4-5 person household, frequent bath
Largest tapping required 107 ltr 2-family household
24 h net hot water demand 24, 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 requiredT=45 K) | 481tr./ min. | small hotels & camp sites
Largest tapping required 2151tr small collective shower facility
24 h net hot water demand 46,6 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 Itr./ min. | larger multi-family, homes for elderly
Largest tapping required 4301tr swimming pool showers, hospitals, military, prisons
24 h net hot water demand 93,6kWh/ a | hotels, car wash
Nr. of cycles per 24 h 23 collective shower facilities (gym), also in cascade

Table 2 below summarizes the findings for the lzms®. Part A gives the 2005 sales figures,
of a total of 10.7 million units per annum, subded by technology and by size-class.

The net load (60% of the tapping pattern) applieabl each size class, multiplied by the
sales, is given in Table 2, part B. This amounts total of 15.6 TWh/a for the base case. The
weighted average load per technology is impor@itt used throughout the analysis.

Table 2, Part C, gives the estimated efficienciesnfthe base case with some minor
corrections (e.g. it has been assumed that a &ignif portion of GIWH still uses pilot
flames).

The ESWH has the disadvantage of power generaigses$ (primary energy= electric energy
* 2.5). The majority of the GIWHs have the disadkgme of a pilot flame, consuming up to
800 kWhl/year (ca. 80 m3 gas), plus an inefficieimaspheric burner. Especially for the
smaller sizes (e.g. kitchen single point) this nse#rat the primary energy efficiencies of
GIWHs and ESWHSs are comparable at below 30%.

Only for “S” and upwards are GIWH efficiencies leetaround 40% and higher) because of
the relatively smaller effect of pilot flame conspiion or the use of higher quality
equipment, e.g. electronic ignition or pre-mix bans

For ESWHSs the larger sizes are also more effidiectuse of a more favorable ratio between
tank volume and outer surface as well as thickeulation. However, it is currently rare for
an ESWH to reach efficiencies over 33-34% in thd-gize range.

The energy rates play a double role. At daytiméfsare.g. with smaller ESWHSs that are
reheated immediately, the gas rates are 30% lo®e®d,@45/kWh gas vs. € 0,060/kWh
primary for electric) but often the utilities wiiromote night-time operation at half the day-
time rate, in which case the running costs of akVESwiIll be lower, although the ESWH-

tank needs to be almost twice as big which raiseptoduct price.

The largest markets for GIWHs are Spain and Poktugach together represent 70% of the
EU market and 55% of EU unit sales. Some other tt@msnwith a noticeable share of GIWHs
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are ltaly, France and Poland. Many Spanish andufoese GIWHSs are primary water
heaters, i.e. multi-point single family water heateith capacities of over 10 liters/min. In
these countries, GIWHs are among the most impowtater heating products with a larger
market share than ESWHSs (although these are also ingortant in Spain) and combi-
heaters. BRGC reports that the GIWH market in $pad Portugal is now static after having
peaked in 2000.

A market that is growing rapidly in Spain, with Ragal expected to follow, is solar water

heaters. This is also relevant in terms of thelddietween GIWH and ESWH, because it
raises the question as to which will become theriitey back-up heater for solar water heaters.
At the moment, the electric back-up seems the mostomical in terms of acquisition costs

and —because the back-up heater is rarely takenaicdtount- the higher running costs of
ESWH versus GIWH are taken for granted.

This outline of the current situation illustrateByathe GIWH industry would fear a (further)
blow from stringent Ecodesign NOx-measures for ceteid water heaters, but this has also to
be considered in conjunction with the effect of @esign energy efficiency measures.
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Table 2: Calculation of annual primary energy conamption Base Case (avg. EU-25, sold in 2005)

A. Total sales EU-25 in '000 units in the year 2005 |

in '000 units XXS XS S M L XL| XXL| 3XL | 4XL | Total
ESWH 964 482 482 1785 1357 473 35%4 5897
EIWH 273 1542 96 518 2429
HP 10 10
GIWH 133 133 1418 165 1849
GSWH 112 54 33 35 234
SOL 100 149 249
Total DWH 1237 2157 711 3933 1735 506 389 0 0 10668

B. Net load in GWh/a (60% of tapping pattern * no.of units)‘

Net load 461 461 461 1284| 2559 4188 5387 1026637

total net load in| XXS XS S M L XL | XXL | 3XL | 4XL | Total |Average
ESWH 444 222 222 2,292 3,473 1,981,905 10,540 1787
EIWH 125 712 44 665 1,547| 637
HP 26 26 2559
GIWH 61 61 1,821 422 2,366| 1279
GSWH 144 138 | 138| 189 609 2601
SOL 128 381 510 2047
Total DWH 570 995 328 5050, 4441 2119 2094 |0 0 1559462

C. Efficiency in % (primary energy, Gross Calorific Value) \

in % XXS XS S M L XL | XXL | 3XL | 4XL |weight
ESWH 25% 23% 21% 27% 27% 29% 30% 28%
EIWH 31% 30% 32% 35% 32%
HP 55% 60% | 60%| 95% 95%95% | 60%
GIWH 12% 25% 36% 44% 37%
GSWH 29% 33% | 38%| 41% 36%
SOL 90% | 100%)| 110%120% 97%

D. Energy consumption in GWh/a (net load/ efficieay) ‘

Sales XXS XS S M L XL| XXL| 3XL | 4XL | Total
ESWH 1,778 966 1,058 8,489 12,8@1831| 6,351 38,337
EIWH 408 2,364 140 1,900 4,812
HP 43 43
GIWH 511 245 5,058 960 6,773
GSWH 496 419 | 364| 460 1,738
SOL 143 381 524
Total DWH 2,186 3,841 1,443 16,085 14,666194|6,811| O 0 |52,227
Efficiency 26% 26% 23% 31% 30% 29% 31% 30%

*=weighted for total net load in GWh/a, so takimgoi account both sales and load

Table 2, Part D calculates the annual energy copsamof Dedicated Water Heaters sold in
2005 from the above. In total this amounts to 52hT®@¥ primary energy per annum. The
overall efficiency is 3096°

46 Changes with respect to the preparatory stuely ar

«  Solar efficiency 100% (was 50/60%);

- Dedicated heat pump water heating taken into a¢qeuas 0);

« Heat pump efficiency: ca. 75 % (60% for M-L-XL; %0for XXL-3XL-4XL);

«  ESWHSs: 70% of XXL ESWHs and 50% of XL now assumetd¢ night-tariff appliances, i.e. load
moved down by two classes (XXL becomes L; XL becoi@;

« Minor corrections on 2005 efficiency values fortbetontinuity.

45 EN



EN

BaU-scenario modelling

The Business as Usual (BaU) scenario is designeubtiel what would occur if the baseline
continued into the future based on historic trefidee BaU-scenario takes into account the
increase in number of households plus higher patiatr rate (“growth effect” incorporated
in sales projections), increase in comfort (“lodf@e” at 0.5%/yr) and a continuation of the
efficiency improvement trend (“efficiency effeciThe efficiency effect is given in Table 3.
These values are used as in the stock model caémda The values are based on the
following considerations:

1. The base year 2005, where values derived fromdke base values as shown in Table
3;

2. Post-2005, where it is assumed that the pilot flantidbe substituted by electronic
ignition and ESWH efficiency will increase throubétter insulation and smart
control;

3. Pre-2005, where ESWHs and GIWHSs were assumed lesbefficient.

The diagram in Fig. 1 shows that unit sales foricktdd water heaters are stable over time,
but in terms of market share dedicated water heater losing ground, particularly to combi-
heaters which combine the functions of space hgatimd providing sanitary hot water.
Combi and cylinder (CYL) types of water heatersexpected to increase their share of water
heater unit sales from around 35% in 2005 to 4090R0. The market study also expects
solar-assisted units to play a more importantirokie future.

The 2006 market study did not foresee a markeesioardedicated heat pump water heaters.
However, based on the latest information, a graduatket penetration at the expense of
ESWHSs has now been incorporated. However, witholitypinterventions to support market
penetration numbers are expected to remain mosiestdr to solar in the past).
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Figure 1: Dedicated water heaters and combis: Ungales per type 1990-2020 (BRGC)
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The above figure chart gives the relevant dataiferBusiness-as-Usual (BaU) scenario. It is
mainly based on the preparatory study, but withesoorrections:

Negative effects: Increase in number of househd@dsl2%), increase comfort (8-10%;
e.g. more and longer showers), increase in owie(sbmber of water heaters per

households; currently 1.32 and rising);

Positive effects: Decrease in average load pérdua to higher share of secondary water

heaterd’ (assumed to compensate for increase in ownéfshipverage efficiency

increase through water heater replacement in lite tvend (5-7%);
Overall effect 2005-2020 in BaU scenario: circa linésease.

The 5-7% increase in efficiency is mainly based developments triggered by EPBD

measures in individual Member States, labelling lsigtier energy pricé as follows:

Minor increase of insulation thickness with ESWHs &SWHS;

47

with water heaters in secondary homes (holiday lsoete).

48 Mainly because no specific data are available.

49
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Secondary water heater is a second water hestefor the kitchen tapping point. Not to be coefiis

The “water heater” has a low profile in termsogtrgy efficiency. For instance, lamps and fridgéth
energy consumption that is only a fraction of wéteaters, get much more attention in the media.
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Further decrease of pilot flame use in favour etgbnic ignition for GSWHs and
GIWHs. Pilot flames are already banned in some Buhtries (e.g. France);

Gradual increase in market share of solar-assistéer heaters (SOL). Especially in
Spain, Portugal and other Southern European cegntrinere “solar” is or will be
mandatory for newly built dwellings. Though newldus only a relatively small fraction
(15%) of the total market;

In (2009-2020) gradual introduction of new (maielgctric) Dedicated Heat Pump water
heaters:

o for load profiles M-L-XL mainly conventional heatimp technology;

o for load profiles XXL-3XL-4XL super-critical (COZ)eat pumps’

Within the group of Dedicated Water Heaters, afsarh an increase of Solar Products
and gradual introduction of heat pump productdange shifts in market share are
foreseen. ESWH unit sales may increase, but tldsesto a higher share of smaller,
secondary water heaters (single point productagerin kitchen).

Note that EPBD measures in most countries are basétypology” measures (e.g. no pilot-
flame, only solar, etc.). No methodology for a coemgnsive “efficiency” rating exists.
Labelling only has an influence in a few countri€ee Dutch HRww label is the only one
actually based on energy efficiency which takestdéipping pattern into account. The German
Blue Angel label looks at steady-state efficienay imainly focuses on emissions.

In terms of market share of Dedicated Water Heatersus the Total (incl. COMBI and
indirectly fired CYLinders) the current trend issamed to continue over the 2005-2020
period, i.e.:

the annual unit sales of Dedicated Water Heatensires more or less stable at around 11
million units/year;

relative market share (in %) is expected to drimeitat a slower pace than in the 1990-
2005 period, from 62% to 59% (compare: 71% in 1990)

The increase in total water heater demand is eggeotbe absorbed by gas-fired COMBI
types;

The slower pace of the decrease in market shahgeiso a slowing pace of gasification
(expansion of the EU gas grid) and the increas@dlpaty in Southern Europe of
reversible air conditioners, i.e. electrical desicsed both for space heating and cooling.
These make it less cost-effective for householgsatofor connection to the gas grid just
to fuel a water heater. This encourages the usheadper (in investment costs) ESWHSs,
especially when the purchaser isn’t the one patfiegenergy bill.

Overall, the BaU scenario results in a small shithe fuel-mix from 53/47% for electric/gas
in 1990 to 50/50% in 2020. Oil-fired dedicated wateaters are non-existetit.

%0 New information, not in the VHK preparatory studybtained in 2008 from JRAIA [The Japan
Refrigeration and Air conditioning Industry Assagda], reports the following unit sales of CO2 heat
pumps for space- and water heating in Japan wh@h@at pumps are on the market since 2003.

Year 2003 2004 2005 2006 2007

Delivered units 72,629 115,147 194,419 322,979 FB,
Sales in the EU of these Asian products have gtetted. VHK estimates EU growth to be less
spectacular, because the product is tuned to Jspdrathing methods [outdoor placement standard,
indirectly heated bath, larger store] and therefless suited for smaller dwellings. But for larger
applications, e.g. collective water heating, it n@ya very interesting Dedicated Water Heater pbdu
with primary energy efficiencies approaching 90%0Glue to full temperature coverage (sink
temperatures up to 80°C under the right conditiams back-up needed).

51 Heaters + indirect cylinders without a connectiorthe space heating could qualify as such, bat —a

mentioned- they are very rare.
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Table 3: BaU scenario

1990 1995 2000 2005 2010 2015 2020
Sales 000 units
ESWH 5629 5450 5652 5895 5873 5964 6045
EIWH * 1619 1970 2303 2430 2406 2458 2509
HP 10 100 170 250
GIWH 2308 1929 1972 1849 1734 1615 1495
GSWH 250 261 291 234 208 167 126
SOL 103 170 249 543 730 916
TOTAL DWH. 9806 9713 10388 10667 10864 11103 11341
*=incl. electric showers
Weighted efficiency (for load and sales)
ESWH 26% 26% 26% 28% 28% 28% 29%
EIWH 28% 29% 30% 32% 33% 33% 33%
HP 60% 70% 75% 80%
GIWH 30% 30% 33% 37% 37% 38% 39%
GSWH 34% 35% 36% 36% 38% 39% 40%
SOL 85% 90% 92% 97% 100% 103% 106%
Average net load in kWh/a
ESWH 1660 1701 1744 1787 1832 1878 1925
EIWH 591 606 621 637 653 669 686
HP 2376 2436 2497 2559 2623 2689 2756
GIWH 1188 1218 1248 1279 1311 1344 1378
GSWH 2416 2476 2538 2601 2667 2733 2801
SOL 1901 1948 1997 2047 2098 2151 2204
Avg. DWH. 1392 1407 1427 1462 1524 1576 1629
TWh primary/a
ESWH 35.9 35.7 37.9 38.1 38.4 40,0 40.1
EIWH 3.4 4.1 4.8 4.8 4.8 5,0 5.2
HP 0.0 0.4 0.6 0.9
GIWH 9.1 7.8 7.5 6.5 6.1 5.7 5.3
GSWH 1.8 1.8 2.1 1.7 15 1.2 0.9
SOL 0.0 0.2 0.4 0.5 1.1 1.5 1.9
Total in TWh 50 50 53 52 52 54 54
Total in PJ 181 179 189 186 188 194 195
Average efficiency of DWH
avg. kWh/a 5126 5115 5059 4845 4815 4863 4785
avg. efficiency 27% 28% 28% 30% 32% 32% 34%
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ANNEX |ll: ADDITIONAL TECHNICAL DETAILS OF THE POLICY SCENARIOS
1. Ecodesign minimum requirements (‘Min only’)

The mandatory minimum level, weighted for the rgkatshares of load size shares, is the
38% in 2016. This value is used for the scenaniaddition, it is assumed that in the period
2016-2018 efficiency rises to 41%, after which itth@erovement stops.

In technical terms these levels of efficiency carabhieved by:

substituting pilot flame with electronic ignitiofrgm grid or water turbine) in GIWH,;
increasing insulation for ESWHSs to current bestpca level. Products with
unfavourable tank geometry might have to go beybati(e.g. Vacuum Insulation
Products (VIP) or full vacuum);

smart controls for ESWHs.

For EIWHSs, no extra effort would be required to iniese levels. Furthermore, as all types
are allowed up to XL, no fuel shift or even typeftsis necessary. For the largest tapping
profiles, conventional electric and probably moas-fjred water heaters — which are rare in
these sizes anywzy— would not be able to achieve the proposed leithlout solar or heat-
pump assistance with coverage >50% in sizes XXILL, 8Xd 4XL.

Alternatively, the stringent levels for large deated water heaters (e.g. for collective heating)
may drive some buyers towards individual (per aparit) rather than collective water
heating. This also has a savings effect in terinstarage, distribution and control losses,
especially if accompanied by smart control.

One factor which could have a negative effect amary energy efficiency is a possible fuel
shift from e.g. a collective oil- or gas fired inglct cylinder being replaced by ESWHSs in
individual apartments in order to avoid investmeimtsenewables for the large collective
installation or to avoid the structural costsf individual fossil-fuel fired products. Espedial
for rented apartments this may be considered akeapcsolution for the owners of the
building. Depending on the efficiency of the oldlarew products, the actual result may even
be positive in terms of primary energy efficienbyt it is certain (with ESWHs having a
maximum primary energy efficiency of 40%) that anportant potential saving will be
missed.

In addition, national authorities could allow bumd owners to recover the extra investment
costs in the rent or allow a wider definition oéfit”, i.e. including the energy costs within it,
as is done by some Dutch building corporations.

2. Labelling (‘Lbl only’)

A labelling program — e.g. also extended to mangatalusion in offers made by installers —
Is important for the following reasons:

It helps buyers, retailers, and builders to makermed choices;

It gives authorities a method of identifying thesbproducts which can be linked to
specific financial incentives, promotion, etc.;

Labelling provides a tool for market surveillanceldo check if policy goals are being
met.

52
53

Typically this is the domain of indirectly gag-ail fired cylinders.
E.g. gas network, chimneys. Note that for somédiad¢ed water heaters, used only at the time of
tapping, chimney solutions can be much simpler tbaheaters.
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Labelling of domestic water heaters has been onalpenda of the Energy Labelling
framework Directive 92/75/EC, and subsequentlyatsast 2010/30/EU, for the last 15 years.
Despite several SAVE studies, Commission mandaie€EN/Cenelec, etc. no labelling
measure yet exists. The main problem has beerattkeof harmonised test standards for this
heterogeneous product group. Ecodesign measuresatingl methods for water heaters will
enable — for the first time — comprehensive eneffigiency labelling for this product group.

Table 2 below shows the lower efficiency threshofds labelling classes. With the
introduction of a A+, A++ and A+++ labelling on topf the conventional labelling, it
provides challenging levels for products using veside and/or experimental technologies
such as solar, heat pumps, vacuum-insulation, etc.)

Labelling is set independent of the energy sowsdabelling should help consumers to make
a good comparison between the different kinds ofHBW
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Table 2: Energy efficiency classes of water heaters

3XS XXS XS S M L XL XXL 3XL 4XL
o Iwh > 62 Iwh > 62 Nwh > 69 Nwh > 90 Hunh > 163 Hun > 188 fwh = 200 Nwn > 213 Hunh > 225 Hanh > 238

AT 53<n <62 | 5F <62 | 61<npn<69 | 725y <90 | 130< nun < | 150 < yn < | 160 < 5y < | 170 < pupn < | 180 < nyn <[ 190 < pup <
163 188 200 213 225 238

At 44 < pyp < 53 44< yp < 53 53< Nah < 61 55< 1jun < 72 100 < Mwh | 115 < npun < 123 < N < 131 < Nah < 138 < Nah < 146 < Nah <
<130 150 160 170 180 190

A 35<yn<44 | 3<npn<44 | 38 pn<53 | 38 pn<55 | 65< nwn < |75 < pun <80 < un <85 < pun <190 < un <95 < <
100 115 123 131 138 146

B 32 <35 | 32<nyn<35 | 3=pw<38 | 3nn<38 | 45y <65 | S <75 | 555 n <80 | 60w <85 | 64y <90 | 64, <95

C 29X <32 | 2K pn<32 | 32< <35 | 32< <35 | 36 <45 | 37< <50 | 38y <55 | 405 <60 | 405w <64 | 40w <64

D 26<nun<29 | 267 <29 | 29<pn<32 | 2% <32 | 3 pn<36 | 3&Epn<37 | 355nmn<38 | 36<nn<40 | 36<npy<40 | 365 <40

E 22X n <26 | 2 pun<26 | 265 <29 | 268 pwn<29 | 305 pun <33 | 3pn<34 | 3Epn<35 | 32Xy <36 | 32X npn<36 | 32<nun <36

F 19<pn<22 | 209 <23 | 2 <26 | 23X nn<26 | 27<ypun<30 | 27<pu <30 | 27<nun <30 | 28<n;n<32 | 28<npup <32 | 287w < 32

G Nwh < 19 Nwh < 20 Nwh < 23 Nuh < 23 Nwh <27 Nwh <27 Nwh <27 Nwh <28 Nwh <28 Nwh <28
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2. Energy efficiency class of storage tanks

The energy efficiency class of storage tanks isrdehed on the basis of accordance with its
standing loss as set out in Table 3.

Table 3: Energy efficiency classes of storage tanks

Energy efficiency class Standing lossS in Watts, with storage volumeV in litres

A+ S<5,5+ 3,16 \V°*

55+ 3,16 VW“<S< 8,5+ 4,25

8,5+ 4,25 V*<S< 12+ 5,93 vV

12 + 5,93 V**< S< 16,66 + 8,33 V**

16,66 + 8,33 V< S< 21 + 10,33 V**

21 + 10,33 \V*<S< 26 + 13,66 \°*

26 + 13,66 V'*<S< 31 + 16,66 \°*

QmMm{OIO|m|>

S> 31 + 16,66 \V°*

3. Minimum requirements and labelling (‘Min+Lbl")

In terms of saving effect, labelling is an impottdool to increase the effectiveness of
Ecodesign beyond the minimum level.

In the “Min+Lbl” scenario, it is assumed that 5 sgafter introduction 40% of products will
be at least at the “A” level, 30% of products viadél in “B”, 20% in “C” and 10% in “D”. The
aggregate weighted efficiency is 43% (in 2014).

The 40/30/20/10 split for A/B/C/D is in line withe trends in the white goods sector. Above,
a study from the Dutch Fiscal Administration (Béllagdienst) shows that within 5 years —
from a starting situation of 0% market share fof-tabeled appliances at introduction of the
mandatory EU Energy Label — most “A” labeled whig@ods (washing machines,

dishwashers, refrigerators, etc.) reached a 40%enahare®*

The average improvement for all sales over the saened was by — at least — two energy
classes (from average score “D” to “B”). The sugssdheme and other (financial) incentives
were found to be important accelerators, driving tiiarket share of “A” labeled appliances
even higher and/or over a shorter time pefod.

In order to reach the level of 43%, the averageieficy has to improve by 1% points
annually between 2009 and 2013, which is a paceadsumed to apply up till 2018. From
2018 to 2025, the improvement rate will even owdrdy 0.5 efficiency % point annually.

In technical terms, these levels of efficiency barachieved by extra measures, such as:

room-sealed GIWH with pre-mix burner, possibly censing through heat exchanger
between flue gas and cold water inlet;

full substitution of hydraulic EIWH by electronid\®H with smart control;

further increased insulation (beyond best-praceog, through vacuum insulation) level
for part of ESWH, GSWH, SOL, HP;

4 Belastingdienst/Centrum voor proces- en produuatikeling (Dutch Ministry of Finance, Tax

Services), RAPPORTAGE VAN ONDERZOEKSBEVINDINGEN IMET KADER VAN DE
EVALUATIE VAN DE ENERGIEPREMIEREGELING, The Hagu&l juni 2002.

This is also confirmed by miscellaneous data froarket research by consultancy GfK. There is only
one exception to this rule: laundry driers whdre tA” level required a technology jump (for mass
production), was only recently realised, thus mibr@n 10 years later. This will not be the case for
water heaters as class “A” appliances are alreadyavailable.
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smart control for GSWH, SOL and HP;

more SOL and HP solutions in general and higheexage of water heating by
renewables fraction;

more efficient back-up heaters (expected more ged}ffor SOL and conventional
electric HP solutions;

especially for larger sizes: electric super-critid® (CQ, refrigerant) and gas-fired
absorption HP covering the full temperature ranige.requiring no back-up heater for
water heating. If circumstances indicate so: me®tlgermal (vertical ground source) heat
pumps.

The shift from collective to individual water heddiin apartment buildings is an important
side-effect of building owners wanting to avoid éstments in new large collective heaters
and their associated infrastructure, e.g. fuel Bugpr some renewable energy fuelled
(woodchip) heaters. If managed properly at thellefendividual Member States, this can
also lead to savings on storage and distributisads. The same goes for negative side-effects
of fuel switching as mentioned earlier.

Labelling shouldn’t have a big impact on the biggeses of Dedicated Water Heaters as the
group of purchasers (housing corporations/SMEs)ast of the time aware of the efficiency
of these products. As explained, a switch fromemiVe to individual water heating would
rather be the result of increased minimum standattter than labelling. Labelling — together
with more stringent minimum standards — will havbigger impact on the smaller sizes. If
there is a gas grid access, labelling will haveoasible strong effect. We believe that
manufacturers will be able to produce gas firedewdteaters with an A label in mass
production and thus at a reasonable extra coshiipared to electric ones. As ESWHs have a
maximum primary efficiency of 40%, labelling wilekespecially positive within the classes S
to XL (efficiency potential is increasing with tiseze). For the smallest ones (XXS and XS) a
switch from gas to electricity is more plausibletlas effects in efficiency increase (buying a
new GSWH with a higher label) can be offset by rmréase in cost. Still, going from an old
GSWH to a new ESWH or an EIWH efficiency can beroved from 27% to 40%. However,
further potential savings will be missed. If theseno gas supply and if you have a profile
related to the sizes S to XL, the only alternatiseto invest in renewables. The price
difference between an ESWH and renewable altermis currently very high so we believe
the effect of labelling will be rather small fongmiche.

4.  Scenario 3 plus Energy Performance of Buildings (Min+Lbl+EPB’)

Water heaters are part of a building and as sueltavered by the energy certification and
minimum requirements of the EPB. Consistency betwEeodesign measures and EPBD
(Energy Performance of Buildings Directive) measusetherefore essential.

The main problem is that there is no harmonised ERBiodology and it is assumed that this
will remain the case for years to come. Every EUrMer State has its own methodology and
one single EPB methodology. For water heaters Spaity, this means that in each Member
State their energy efficiency will be evaluatedfetiéntly and with a different result for the
energy certificate (existing buildings) or the mmim requirement (new buildings). It should
be noted that theurrent installation requirements and system eviananethods are thin on
the ground for Water Heaters (compared with hefteasing systems). In practice, most
Member States will probably follow 'Annex IV' on &design implanting measures for
Dedicated Water Heaters.
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The recast EPBD is not likely to change this. A¢ tturrent pace, a deadline for true
harmonisation of the EPB methodology is difficatgive. Any aspect of water heater design
not covered by Ecodesign may be evaluated diffgrentthe EPB of each Member State,
which is suboptimal for the development of a singlarket. It means that it will allow
Member States to apply more stringent standardsng&tallation than for the product under
Ecodesign and that the labelling class limits Wwél used to provide consumer advice. On the
other hand, if the outcome of the current discussivill be positive, the revised EPBD tells
MS to have installation requirements for water Besaind to require these to be based on the
installation of a water heater of a particular staéegory and an energy efficiency as defined
under ‘Labelling’. In this case, we would have atigh harmonization and an important
element which would encourage MS to use 'AnnexolV'Eco-design implanting measures
for dedicated water heaters. This suggests an gajgre2015 target level of 45% in the
“Min+Lbl+EPB” scenario. In order to reach that é&\an efficiency increase of 1.4% points
annually is needed for the 2009-2017 period. Duthéosynergy of combining all different
types of measures this improvement rate is asstionesnain stable from 2018 onwards.

These values are very close to the “Min+Lbl” scemafhe data are also comparable in
technical and economic terms. The principal diffeesis that the EPB can make sure that the
Min+Lbl values are actually met, avoiding unwantade-effects for rental apartments and
other purchasing situations where the buyer ighm®bne paying the energy bill.

Finally, the EPB-scenario should enhance the efitlzbelling, first because it should reduce
the need for manufacturers to devote their desigperise to meeting national (regional)
rules, and because it should help many marketsyeocome the 40% limit. From there on,
extra costs of improvement are likely to be lowed anore continuous (e.g. they will be an
improving Coefficient Of Performance (COP) of hpaimps, increasing solar are etc.).

5. NOx Scenarios: Scenario 4 plus NOx requirements
Possible sub-options to the NOx requirements werestigated.

Sub-option 5a as proposed in the draft regulatimh set out in paragraph 4.7 and 5.2 above
remains the preferred option. Stricter sub-optidbsand 5¢ would hardly make a difference
as illustrated in figure 5.3, but they would leaddss favourable Least Life Cycle Costs for
the consumer. The technical problems associateul tivése stricter sub-options would also
impact industry by forcing it to redesign and opsienfor this emission instead of further
improving energy efficiency (which saves much mN@x). Stricter sub-options would also
lead to calls for a longer timeline before the nmeaswould take effect, thus reducing
accumulated savings of energy and accumulated tiedaan CO2 and NOx by 2020.

As possible sub-options, the effect of imposing letsingent limits has been contemplated but
based on comments from Member States, NGOs andstitycthis was not further explored.
More lenient values would not help Member Stategemch emission targets under EU
legislation. In addition, there was no real justition from the current state of development of
dedicated water heaters and Least Life Cycle Costs.
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ANNEX |V: SCENARIO CALCULATION METHODS AND INPUTS

The calculation method for the scenario analyseése-called "stock model”. This means that
it is derived from accumulated annual sales andnédncy figures for water heaters over the
period 1990-2020 (with a start-up period 1960-199@) it is a model of the numbers and
types of water heaters that are installed and wgrkiaking account of new installations,

existing installations and replacement of existimggallations over the period.

The following parameters are used, as developé#ueipreparatory study:

number of households;

consumer behaviour, e.g. tendency to take longexests;

number of water heaters per household; and

energy efficiency.

The main variable in the scenarios is energy amdiérived parameters, and the following
outputs are created for the scenarios:

— energy consumption in PJ/annum(a);

— carbon emissions in Mt CO2 equivalent/a, using &ipler based on electricity and gas
shares (see below) and the values from the prepgarstudy;

— acidifying emissions (e.g. NOx, SO2) in kt SOx eglent/a;

— economic parameters: purchase price, energy expesdimaintenance costs and total
expenditure in billion EURO per year [2005 Eurdlation-corrected at 2% per year].

The final outcomes are presented at an aggregatesl (“water heater total”). In the
intermediate stages, a distinction is made by watater type and load profile. The following
water heater types are used:

— gas storage (GSWH) — water is heated by burningagdsstored in a tank ready for use;
— gas instantaneous (GIWH) — water is heated byegdyrfor instant use;

— electric storage (ESWH);

— electric instantaneous (EIWH);

— solar-assisted units (SOL) — heat collected froengilin via solar panels is used to assist in
the water heating;

— heat-pump assisted units (HP) — heat from grouradras used for water heating.

The analysis is restricted to "dedicated” watertdrsa(DWH). "Combi"-types and cylinders
(indirectly fired by gas/oil heaters) involving ggaheatingand (sanitary) water functions will
be dealt with in a separate impact assessmen¢ddiatmeasures implementing the Ecodesign
and the Energy Labelling Directives for "heaters".

Model Variables

Variable Value Description

SCENARIOS BAU (values from STOCK 5YR+ interpolation for interniete: values)

Target 41% Min Only (fixed value 2015, interpolation from BAU 2008 we)

RealGrow 1.0% Min+Lbl (for 2013: Target + RealGrow; for 2008-2013 intdgpion from BAU 2008 value;

growth rate 2013-2017)

RealGrow?2 0.5% Min+Lbl (growth rate 2018-2025)
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+EPB (for 2013: Target + AmbGrow; for 2008-2013 interg@n from BAU 2008 value; growth

N

AmbGrow 1.4% rate 2013-2017)
AmbGrow2 1.4% +EPB (growth rate 2018-2025)
NOX+ 0.5% NOx (for 2013: Target + AmbGrow+NOxPlus; for 2008-20agrpolation from BAU 2008 value;
growth rate 2013-2017 as AmbGrow)
NOX SCENARIOS
mg/kWh
NOx175 175 BaU NOx emissions, in mg/kWh
NOx 70-120 Ambitious but realistic, Min+Lbl+EPB, asproposal, in mg/kWh
NOx90 90 Ambitious, but undifferentiated for fuel, in fkgvh
NOx70 70 Very ambitious, close to BAT, in mg/kWh
NOx35 35 Very ambitious, sometimes beyond current BATmgrkWh
ECONOMICS
Baseprice 450 Product price (66%) + Installation costs(33f6).iVAT 2005 [€]
Pricelnc Eur 22 Price increase per efficiency %-point [€/ %]
Rel 0.15 Electricity rate 2005 [€/ kWh electric]
Rgas 0.047 Gas rate 2005 [€/ kWh primary GCV]
Roil 0.061 Oil rate 2005 [€/ kWh primary GCV]
Rmaint 30 Annual maintenance costs [€/ a]
Relinc 2% Annual price increase electricity [%/ a]
Rgasinc 5.60% Annual price increase gas [%/ a]
Roilinc 8.20% Annual price increase oil [%/ a]
Rmaintinc 2% Annual cost increase maintenance [%/ a]
PriceDec 2.00% Annual product price decrease [%/ a]
InstallDec 2.00% Annual installation cost decrease [%/ a]
ManuFrac 53.8% Manufacturer Selling Price as fraction ofdat Price [%]
WholeMargin 30% Margin Wholesaler [% on msp]
RetailMargin 20% Margin Installer on product [% on wholesaleg}i
VAT 19% Value Added Tax [in % on retail price]
ManuWages 0.166 WH manufacturer turnover per employee [mla]€/
OEMfactor 1.24 OEM personnel as fraction of WH manufactusspnnel [-]
WholeWages 0.261 WH wholesale turnover per employee [min €/ a]
RetailWages 0.1 WH manufacturer turnover per employee [mia}€/
ExtraEUfrac 0.6 Fraction of OEM personnel outside EU [% of Ofelds]
Inflation 2% Inflation rate [%/ a]
Discount rate 4%
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Average energy efficiency new sales in the stock el 2009-2016

year --> 2009 | 2010| 2011 201 2013 2014 2015 2016 2017 201819 2 2020
Freeze 2005 30% | 30% | 30%| 30% 309 30% 309 30% 30% 30% 30%  30%
BaU 31% | 32% | 32%| 32% 329 32% 329 330 33% 33% 34% 34%
Min only 32% | 34%| 35%| 37% 389 40% 419 41%  41%  41%  41%  41%
Min+Lbl 33% | 35% | 38%| 40% 429 43,0% 44,0% 45% 46% 47% 47% 48%
Min+Lbl+EPB 33% | 36% | 38%| 40% 429 44% 45% 46060  48% 49% 51% 52%
NOx + 33% | 36% | 38%| 40% 439 44% 456% 47% 48% 50% 51% 52%
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ANNEX V: SCENARIO OUTPUTS (TABLES)

Table 1. Water Heater STOCK Environmental

1990 1995 2000 2005 2010 2013 2015 2020 2025
net load (kWh/a) 1392 1407 1427 1462 1524 1555 1576 1629 1682
sales (000) 9806 9713 10388 1066V 10864 11007 1110311341 11580
park (000) 182826 208429 218239 22748 235132 28892 241523 248726 254445
Efficiency
Freeze 27% 28% 28% 30% 30% 30% 309 30% 30%
BaU 27% 28% 28% 30% 32% 32% 32% 34% 37%
Min only 27% 28% 28% 30% 34% 38% 41% 41% 41%
Min+Lbl 27% 28% 28% 30% 35% 42% 44% 48% 50%
Min+Lbl+EPB 27% 28% 28% 30% 36% 42% 45% 52% 59%
NOx+ 27% 28% 28% 30% 36% 43% 46% 52% 59%
kWh/a.unit
Freeze 5126 5115 5059 4845 5052 5155 5223 5400 5575
BaU 5126 5115 5059 4845 4815 4844 4863 4785 4546
Min only 5126 5115 5059 4845 4496 4075 3844 3974 0241
Min+Lbl 5126 5115 5059 4845 4301 3703 3582 3430 4336
Min+Lbl+EPB 5126 5115 5059 4845 4284 3672 3498 3136 2853
NOx+ 5126 5115 5059 4845 4260 3630 3460 3106 2829
TWh primary/a new sales (without corr.)
Freeze 50 50 53 52 55 57 58 61 65
BaU 50 50 53 52 52 53 54 54 53
Min only 50 50 53 52 49 45 43 45 48
Min+Lbl 50 50 53 52 47 41 40 39 39
Min+Lbl+EPB 50 50 53 52 47 40 39 36 33
NOx+ 50 50 53 52 46 40 38 35 33
Sales year energy
With single point correction (0,93*0,84)
Freeze 572 581 591 599 613 626 634 665 708
BaU 572 581 591 599 607 612 615 623 628
Min only 572 581 591 599 603 592 578 547 530
Min+Lbl 572 581 591 599 601 581 562 511 467
Min+Lbl+EPB 572 581 591 599 600 580 560 501 437
NOx+ 572 581 591 599 600 579 558 497 433
Stock energy in TWh/a WITH CORRECTION
Freeze 2059 2090 2126 2156 2208 2253 2283 2394 2530
BaU 2059 2090 2126 2156 2186 2204 2213 2243 2260
Min only 2059 2090 2126 2156 2172 2132 2081 1969 0619
Min+Lbl 2059 2090 2126 2156 2162 2093 2024 1840 0168
Min+Lbl+EPB 2059 2090 2126 2156 2161 2090 2016 1802 1573
NOx+ 2059 2090 2126 2156 2160 2085 2009 1790 1558
CO2in Mt (1 PJ=0,0577 Mt)
Freeze 119 121 123 124 127 130 132 138 146
BaU 119 121 123 124 126 127 128 129 130
Min only 119 121 123 124 125 123 120 114 110
Min+Lbl 119 121 123 124 125 121 117 106 97
Min+Lbl+EPB 119 121 123 124 125 121 116 104 91
NOx+ 119 121 123 124 125 120 116 103 90
Acidification (in kt SOx equivalent)
Freeze 505 524 540 559 578 595 607 644 687
BaU 505 524 540 559 572 582 588 603 614
Min+Lbl+EPB 505 524 540 559 566 543 533 482 425
EHI_econ 505 524 540 559 566 541 528 476 419
EHI 505 524 540 559 566 542 526 475 418
COM 505 524 540 559 566 541 525 473 417
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Table 2. Water Heater STOCK Consumer Economics (not correcteor inflation unless indicated otherwise)

1990 1995 2000 2005 2010 2013 2015 2020 2025
Oil share 0% 0% 0% 0% 0% 0% 0% 0% 0%
Oil price 0,019 0,028 0,041 0,061 0,09(¢ 0,115 0,134 0,199 0,295
Gas price 0,021 0,027 0,036 0,047 0,062 0,073 0,081 0,106 0,140
El price 0,045 0,049 0,054 0,060 0,06¢ 0,070 0,073 0,081 0,089
Maintenance 22 25 27 30 33 35 37 40 45

Share electricity
Freeze 78,3% 80,4% 81,7% 83,9% 84,89 85,8% 86,400 87,6% 8988,
BaU 78,3% 80,4% 81,7% 83,9% 84,8% 85,8% 86,4% 87,6%88,8%
Min only 78,3% 80,4% 81,7% 83,9% 84,89 85,8% 86,46 87,6% 88,8%
Min+Lbl 78,3% 80,4% 81,7% 83,9% 84,89 85,8% 86,4% 7,680 88,8%
Min+Lbl+EPB 78,3% 80,4% 81,7% 83,9% 84,8% 85,8% 486, 87,6% 88,8%
NOX 78,3% 80,4% 81,7% 83,9% 84,8% 85,8% 86,4% 87,6%88,8%
Avg. Fuel price
Freeze 0,04 0,04 0,05 0,058 0,07 0,07 0,07 0,04 0,0p
BaU 0,04 0,04 0,05 0,06 0,07 0,07 0,07 0,08 0,09
Min only 0,04 0,04 0,05 0,06 0,07 0,07 0,07 0,04 090,
Min+Lbl 0,04 0,04 0,05 0,06 0,07 0,07 0,07 0,08 90,0
Min+Lbl+EPB 0,04 0,04 0,05 0,06 0,07 0,07 0,07 0,08 0,09
NOX 0,04 0,04 0,05 0,06 0,07 0,07 0,07 0,0 0,0p
Avg. Purchase Product (incl. install)
Freeze 387 395 411 454 454 454 454 454 454
BaU 387 395 411 454 487 496 503 539 604
Min only 387 395 411 454 536 630 692 692 692
Min+Lbl 387 395 411 454 570 714 758 835 890
Min+Lbl+EPB 387 395 411 454 573 722 781 933 108f
NOXx 387 395 411 454 577 733 792 944 1098
Avg. Energy costs Eur/a.unit
Freeze 202 230 258 281 331 364 388 453 529
BaU 202 230 258 281 316 342 361 402 431
Min only 202 230 258 281 295 288 285 334 389
Min+Lbl 202 230 258 281 282 262 266 288 319
Min+Lbl+EPB 202 230 258 281 281 259 260 263 271
NOx 202 230 258 281 279 256 257 261 268
Total purchase costs EU per annum (inflation coeeian Euro 2005)

Freeze 51 4,7 4,7 4,8 4,5 4,2 4,1 3,8 35
BaU 51 4,7 4,7 4,8 4,8 4,6 4,6 4,5 4,7
Min only 51 4,7 4,7 4,8 53 5,9 6,3 5,8 53
Min+Lbl 51 4,7 4,7 4,8 5,6 6,7 6,9 7,0 6,9
Min+Lbl+EPB 51 4,7 4,7 4,8 5,6 6,8 7,1 7,8 8,4
NOXx 51 4,7 4,7 4,8 57 6,9 7,2 7,9 8,5

Total running costs (energy+maint) (inflation emtied, in Euro 2005)
Freeze 35,8 38,0 39,8 41,5 43,4 44,4 45,1 487 52,1
BaU 35,8 38,0 39,8 41,5 43,0 43,9 44,5 46,1 47,8
Min only 35,8 38,0 39,8 41,5 42,8 42,7 42,3 41,3 ,141
Min+Lbl 35,8 38,0 39,8 41,5 42,6 42,1 41,3 39,1 137,
Min+Lbl+EPB 35,8 38,0 39,8 41,5 42,6 42,0 41,2 385 352
NOXx 35,8 38,0 39,8 41,5 42,6 42,0 41,1 38,7 35,0

Consumer expenditure (inflation corrected, in E2005)

Freeze 40,9 42,7 44,5 46,3 47,8 49,( 49,8 52|5 55,6
BaU 40,9 42,7 44,5 46,3 47,8 48,6 49,1 50,6 52,0
Min only 40,9 42,7 44,5 46,3 48,0 48,6 48,5 47,1 ,546
Min+Lbl 40,9 42,7 44,5 46,3 48,2 48,8 48,2 46,1 044,
Min+Lbl+EPB 40,9 42,7 44,5 46,3 48,2 48,8 48,3 46,8 43,7
NOx 40,9 42,7 44,5 46,3 48,2 48,8 48,2 46,2 43,6
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[Table 2. Water Heater STOCK Consumer Economics (not correctefor inflation unless indicated otherwise)
[Table B3. Water Heater STOCK Business Economidkfion corrected, in Euro 2005)

1990 1995 2000 2005 2010 2013 2015 2020 202

Avg. Product Price [Euro 2005]
Freeze 347 321 302 302 273 257| 247 228 20p
BaU 347 321 302 302 293 281 274 265| 264
Min only 347 321 302 302 323 357 377 340 308
Min+Lbl 347 321 302 302 343 405 412 411 396
Min+Lbl+EPB 347 321 302 302 345 409 425 459 483
NOx+ 347 321 302 302 347 415 431 464 484
Avg. Install [Euro 2005]
Freeze 174 160 151 151 137 129 123 112 1oL
BaU 174 160 151 151 146 141 137 133 134
Min only 174 160 151 151 161 178 188 170 154
Min+Lbl 174 160 151 151 171 202 206 205 198
Min+Lbl+EPB 174 160 151 151 172 204 213 229 242
NOXx+ 174 160 151 151 174 208 216 232 244
Avg. Energy/unit new sales [Euro 2005]
Freeze 272 280 285 281 299 310 3171 33% 358
BaU 272 280 285 281 285 291 295 297 284
Min only 272 280 285 281 266 245 233 246 260
Min+Lbl 272 280 285 281 255 223 217 213 213
Min+Lbl+EPB 272 280 285 281 254 221 212 194 181
NOXx+ 272 280 285 281 252 218 210 193 179
INDUSTRY Turnover [€ bin 2005]
Freeze 1,7 1,6 15 1,5 1,4 1,3
BaU 1,7 1,7 1,7 1,6 1,6 1,7
Min only 1,7 1,9 21 2,2 2,1 1,9
Min+Lbl 1,7 2,0 24 2,5 25 25
Min+Lbl+EPB 1,7 2,0 24 25 2,8 3,0
NOx+ 1,7 2,0 2,5 2,6 2,8 3,0
WHOLESALER Turnover [€ bin 2005
Freeze 0,5 0,5 0,5 0,4 0,4 0,4
BaU 0,5 05 0,5 0,5 05 0,5
Min only 0,5 0,6 0,6 0,7 0,6 0,6
Min+Lbl 0,5 0,6 0,7 0,7 0,8 0,7
Min+Lbl+EPB 0,5 0,6 0,7 0,8 0,8 0,9
NOXx+ 0,5 0,6 0,7 0,8 0,8 0,9
INSTALLER Turnover [€ bln 2005]
Freeze 7,5 7,6 7,6 7,6 7,7 7,7
BaU 7,5 7,7 7,8 7,8 8,0 8,2
Min only 7,5 7,9 8,2 8,4 8,4 8,4
Min+Lbl 7,5 8,0 8,5 8,7 8,9 9,0
Min+Lbl+EPB 7,5 8,0 8,5 8,7 9,2 9,5
NOXx+ 7,5 8,0 8,6 8,8 9,2 9,6
VAT on product (excl. Energy) Turnover [€ bin 2005]
Freeze 1,9 1,8 1,8 1,8 1,8 1,8
BaU 1,9 1,9 1,9 1,9 1,9 2,0
Min only 1,9 2,0 21 2,2 2,1 2,1
Min+Lbl 1,9 2,0 2,2 2,3 2,3 2,3
Min+Lbl+EPB 1,9 2,0 2,2 2,3 2,4 2,6
NOx+ 1,9 2,0 2,2 23 2,5 2,6
ENERGY SECTOR Turnover [€ bin 2005], incl. VAT aather taxes
Freeze 34,7 36,3 37,6 38,5 41,2 44.%
BaU 34,7 36,0 36,8 37,3 38,6 39,8
Min only 34,7 35,7 35,6 35,1 33,9 33,5
Min+Lbl 34,7 35,6 34,9 34,1 31,7 29,6
Min+Lbl+EPB 34,7 35,6 34,9 34,0 31,0 27,7
NOx+ 34,7 35,6 34,8 33,8 30,8 27,4
ALL SECTORS Turnover [€ bln 2005] (=consumer exgané inflation corrected)
Freeze 46,3 47,9 49,0 49,8 52,5 55,
BaU 46,3 47,8 48,6 49,1 50,6 52,1
Min only 46,3 48,1 48,6 48,6 47,2 46,5
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[Table 2. Water Heater STOCK Consumer Economics (not correctefor inflation unless indicated otherwise)

Min+Lbl 46,3 48,2 48,8 48,2 46,1 44,1
Min+LbI+EPB 46,3 48,3 48,8 48,3 46,3 43,7
NOx+ 46,3 48,3 48,8 48,3 46,2 43,5
Table B4. WH STOCK Social-Economics
[ 1990 | 1995 | 2000 [ 2005 ] 2010] 2013 201% 2020 202
INDUSTRY
MANUFACTURER Personnel [000]
Freeze 10 10 9 9 8 8
BaU 10 10 10 10 10 10
Min only 10 11 13 14 13 12
Min+Lbl 10 12 14 15 15 15
Min+Lbl+EPB 10 12 15 15 17 18
NOx+ 10 12 15 16 17 18
OEM Total Personnel [000]
Freeze 13 12 11 11 10 9
BaU 13 13 12 12 12 12
Min only 13 14 16 17 16 14
Min+Lbl 13 15 18 18 19 18
Min+LbI+EPB 13 15 18 19 21 22
NOx+ 13 15 18 19 21 23
of which OEM Personnel in EU [000

Freeze 5 5 5 4 4 4
BaU 5 5 5 5 5 5
Min only 5 6 6 7 6 6
Min+Lbl 5 6 7 7 7 7
Min+LbI+EPB 5 6 7 8 8 9
NOXx+ 5 6 7 8 8 9

WHOLESALER

Personnel Wholesaler [000]
Freeze 2 2 2 2 2 1
BaU 2 2 2 2 2 2
Min only 2 2 2 3 2 2
Min+Lbl 2 2 3 3 3 3
Min+LbI+EPB 2 2 3 3 3 3
NOx+ 2 2 3 3 3 3
INSTALLER

Personnel [000]
Freeze 75 76 76 76 77 77
BaU 75 77 78 78 80 82
Min only 75 79 82 84 84 84
Min+Lbl 75 80 85 87 89 90
Min+Lbl+EPB 75 80 85 87 92 95
NOx+ 75 80 86 88 92 96

ALL SECTORS

Personnel x 1000
Freeze 101 99 98 98 97 96
BaU 101 102 102 102 103 106
Min only 101 107 113 117 115 112
Min+Lbl 101 109 120 123 125 126
Min+Lbl+EPB 101 110 121 124 133 140
NOXx+ 101 110 122 125 134 140
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ANNEX VI: EMPLOYMENT EFFECTS

The summary table on page 11 shows that SME shamployment is estimated to be 50%
for industry and 80% for installers.

Eurostat 2007 data show that the EU-27 construdidgrsector ‘Building Installation’
(installers) provides almost 3.5 million jobs td®7800 enterprises (see table). On average this
is 4.6 jobs per enterprise. This is below the aowsibn industry average of 4.8 jobs per
enterprise.

Table.Structure of the construction industry EU-27, 2007 gource: Eurostat 2010)

Number of Apparent labour Gross
Mumber of persons Yalus productivity (per  operating Invest.
enterprises employed Turnover added person employed) rate (2) rate(2)

(1 000) (EUR million) (EUR 1 000} (%)

Construction 3 090 14 793 1 665 092 562 159 38.0 12 9
Site preparation 117 460 55 540 19178 M7 . 20
General construction 1270 2112 1070417 325650 40.1 1 11
Building installation 758 3483 324 624 125337 36.0 12 5
Building completion 930 2 637 202 21 86 329 327 17 7

Renting of const. equipment 16 89 10 131 4812 54.0 24

{1) Including estimates.
(2) 2006.

The figure below shows that SMEs (up to 249 jobeftgmise) constitute over 80% of the
employment (and added value) of the constructiaustry. Thus it is concluded that the
estimate in the 1A report of 80% of installer jdiing related to SMEs is plausible.

Flgure 7.3: Employment breakdown by enterprise size-class, EU-27, 2006 (')

(% of sectoral total)

100
) ol B
75%
|

B
oy — + . - .
Miming &  Manufacturing  Electnicity,  Construction  Distribulive Hertels & Transport, Raal estate,
qUATTYINg gas & water trades restauranis storace & renting &
supply communication  business
ackivilies

B Large (250+ persans employed)
Medium-sized [50-249 persons employed)
Small {10-49 persons employed)

B Mlera (1-9 persons employed)

"y Estimates,

Sewrce: Eurostat (Lin000%2)

Picture source: Eurostat, Statistical Yearbook 2010

The figure also shows that ca. 60% of manufactujahg can be partitioned to SMEs. This
share is appropriate, and probably even low, foM@EBuUt the conservative estimate in the
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IA report is based on the fact that the EU marlsetiominated by around 6 to 8 large
enterprises (for example Merloni, Bosch, Remehajgyro

The partitioning of employment effects between Ekd eextra-EU is very rough and
necessarily based on anecdotal information. EUetiatt production statistics are too poor
and incomplete in this respect to be a basis dftjgaring. It is difficult to estimate the effect
of the water heater measure on creating or kegpiog in the EU. Manufacturers of water
heaters based in Europe may also have manufactiagiigies outside the EU and vice versa.
Nowadays, components can come from all over theldwdfrom the effects of other
ecodesign measures it can be concluded that irgemeodesign measures tend to create or
keep jobs in the EU as ecodesign requirementsttebiher quality end products.

The largest growth in employment will take placeocagst installers. It is important to
consider the location of these jobs. If the extiasjare attributed to the Member States on the
basis of their population (which is a reasonabledmtor of demand) they would be
distributed as below.

Figure V1.2 Employment scenarios

Employment Scenarios 2020
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However if the distribution of employment is basedthe current location of employment in
electric and non electric water heater manufactfitee split would be as shown below.

Figure V1.3 Extra jobs

6 Task 2 of “Eco-design of Water Heaters" study fioee European Commission, DG Transport and

Energy, 2007.
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ANNEX VII: EMISSIONS

The impact analysis involved 4 different levelsefficiency requirements (scenario 1 to 4,
with numbers as specified in Annex Ill) and 3 lsvef NOx requirements (scenarios 5a, 5b
and 5c). The outcomes are visible in section 5 #Hr& various annexes. An extensive
discussion of these outcomes in the main body t&ad not given because most of the
outcomes are self-explanatory. This Annex aimdanfg several issues related to emissions.

Only NOx has been taken into account.

Around 85% of energy use related to dedicated wataters is electric (status 2010, 88% in
2025 baseline). This means that the reduction dfdoarbons (HC) and CO and others is
indirect (i.e. these are emissions by power gemerand distribution) and is covered by
measures aiming at reducing the use of electricity.

The other 15% of energy is used by fossil-fueldfidedicated water heaters. Within this
group, the share of oil-fired products is negligil§k0.1% of total), which means that the
emission of HC other than CH4 and of particulatétena is negligible.

NOx is the only_direct emission with an impact ociddication (expressed in kt SO2-
equivalent).

Heat pump water heaters are actually entering theenheater market. Therefore it is too
early to assess greenhouse gas emissions dueigeraft leakage. However, the impact of
refrigerants should be addressed in the reviewegttodesign regulation.

The relationship with standards.

The preparatory study reports on comparative labordests between steady-state and on-off
cycling of gas-burners, which show that on averfayethe various burner types 80% of
overall CO emissions and 97% of CH4 emissions todating burner start-up and shut-down
(VHK 2007, preparatory Study Lot 2, Task 4, page B)r gas-fired instantaneous water
heaters (GIWH) and gas-fired storage water hed@®/VH) the situation is assumed to be
similar, which would mean that only 20% of actu& @missions and 3% of CH4 would be
covered by steady-state te3t$M10 of liquid and gaseous water heaters was onidered
significant in the preparatory study.

Unfortunately, the current EN standards for GIWHs &SWHs do not cover CO, CH4 or
other hydrocarbons tests and the Member State a8gpesvals and national regulations on
emissions usually cover only NOx and CO. The tistaational type approvals only involve
steady-state testing, thus covering only a fractibreal-life emissions.

More realistic testing of CO and hydrocarbons eissat cycling-conditions is technically
possible, but -apart from the much higher costseamplex in terms of accuracy and
reproducibility (tolerances). These issues neebdetsolved before it can serve as a basis for
legal requirements.

The situation above has prompted the Commissigmdpose only NOx limits in the current
regulation and to foresee mandates to the Eurof&amdardisation organizations (ESOs) to
develop realistic testing methods for other emissio

Health and environmental impact of emissions

57 Note that for NOx emissions the steady-statestdgtrepresent a fairly accurate representatioealf

life emissions.
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The CO2 equivalent is expressed in GWP-100 and MQxpressed in SO2-equivalent (in
line with the ecodesign methodology (MEEUP) for ¢baversion NOx-SO2).

As regards the health and (fire) safety hazardssofg open combustion systems in habitable
rooms, as is typically the case with GIWHSs, thebbem has been recognised by regulators
for many years. At EU level the GAD (Gas Appliand@sective) has been working on
improvements and progress has been made, for ezdmipheans of extra safety devices and
the addition of flue ducts (instead of fully opéype A) for larger units. And the regulation,
as it is proposed, will induce further progresse H®ificiency requirements will effectively
eliminate the use of pilot flames; both the effidg limits and the NOx-requirements will
lead to improvements in the combustion process (@&mix burners) and will -wherever
infrastructure allows- promote the transformatimnt open to closed systems.

However, making closed combustion systems mandaaoiy thereby eliminating most of the
GIWHs and GSWHSs, is judged as disproportional aotl prudent. It would force all
consumers into using the electric alternatives auersized) combi-heater solutions. Both
would have a negative impact on energy use andrért)l emissions, especially if the pilot-
flame is eliminated from the GIWHs. Furthermoregrthis a negative impact in terms of
affordability, another important consideration hretecodesign process. GIWHs are popular
especially in Southern Europe (Spain, Portugaljellings without space heating or only
local space heating, typically in low-income housldk. Also in the North, where the product
is rare, it is still typically used in low-incomeoliseholds. Experience has shown that an
outright European ban of a complete product grawquisl be an ultimate measure that can be
expected to meet broad public resistance. It shonlg be undertaken if large potential gains
can be achieved, which does not seem the casddo&ieg at the figures in the tables.
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ANNEX VIII: OUTCOME OF THE CONSULTATION PROCESS

The positions of main stakeholders on crucial fietof the Commission services' working
documents can be summarised as follows.

Member States

The Member Statessupport in general the suggested energy efficiéengls for ecodesign
and the approach for energy labelling. The levehmbition for ecodesign requirements and
the approach for an energy efficiency grading fa énergy label based on primary energy
consumption were in general considered appropriate, the suggested time scales are
supported. In particular, the level of ambitionemfodesign requirements for electric water
heaters with load profiles up to and including Xpgrox. 300 litres storage volume) should
correspond to best available technology solutiansefectric storage water heaters without
input of renewable energy sources, while waterdrsawith larger load profiles should use
renewable energy sources. Several Member Statesl askconsider fuel-specific ecodesign
requirements for energy efficiency in order to e@asambitious levels also for fossil-fuel fired
water heaters. There is some controversy on thetevtgke into account "smart control" as a
means for reducing the energy consumption of wataters. Some Member States argue that
smart controls are equivalent to (large) insulation

The product energy efficiency ranking is introdurthe energy efficiency classes A-G and is
using, together with the dealer label, the entarege of energy efficiency classes up to A+++,
in order to achieve an ambitious scheme for pramgowater heaters which use renewable
energy input, while ensuring effective market tfanmsation also in those cases where the use
of renewable energy sources is not justified, ihdbr load profiles up to and including load
profile "S". Energy efficiency ranking based onnpairy energy is preferred by most MS,
although some MS have argued that the energy @fitgi ranking should be based on
insulation, as fuel switch by end-users is unlikelye value of 2,5 for the EU average
conversion coefficient describing the efficiency mfoducing and distributing electricity,
thereby achieving comparability of electricity agés consumption, was considered as
appropriate, although some Member States wouldepeegmaller value, while other Member
States would prefer a larger value.

As far as ecodesign requirements for NOx are coreckrthe UK, Ireland and several other
Member States (including Germany requested to setlesign requirements for NOx
emissions from water heater using liquid fuels &t\eel that corresponds to best available
kerosene based technology. Some other Member 3taesrequested to ensure that national
levels set e.g. under the National Emissions Qgilxirective should be considered. There
was a consensus that the transition period for exigd requirements on NOx emissions
should be shortened to three years instead ofyBaes, with the exception of fuel heat pump
water heaters and solar water heaters newly egtdrenmarket requiring five years to be able
to comply with NOx requirements. Additionally, Geany pointed out that heat pump water
heaters equipped with internal combustion engirasat cope with the NOrequirements
designed for external combustion.
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Manufacturers/suppliers and installers

The general approach to set mandatory requirementse framework of ecodesign, and
energy labelling legislation is in general support®y industry® associations such as the
European Committee of Domestic Equipment Manufactu(CECED), the Association of
the European Heating Industry (EHI), and the Euaop8olar Thermal Industry Federation
(ESTIF). The proposed levels and timing of the estgh requirements for energy efficiency
are accepted, although some associations woulérpagfarger value for bonus associated to
the "smart control" technology. Some industry agdmns such as Marcogaz argue that the
conversion coefficient should be larger than 2.Bilevother associations such as Eurelectric
argue that it should be smaller. The Commissiomtedi out that the value should be in line
with the conversion coefficient of 2,5 reflectingetestimated 40 % average EU generation
efficiency, as established in Directive 2006/32/BCthe European Parliament and of the
Council of 5 April 2006 on energy end-use efficigmmd energy servicgs

The maximum levels for NOx emissions suggestedndutthe stakeholder consultation were
considered to be too ambitious in particular forokene-based water heaters mainly used in
the UK and in Ireland. In general NOx emissions iatgnsically higher for more efficient
high temperature combustion, and ambitious NOx gioms may result in a loss of efficiency.

These concerns are reflected in the levels anagrfar the ecodesign requirements set out in
the regulation.

The energy efficiency ranking for the energy lalsddased on primary energy consumption is
accepted, although some industry stakeholders wpudder energy efficiency rankings
differentiated according to fossil fuels and eliettly.

ESTIF does not support a dedicated energy labetdtar parts of water heaters, which are
not "self-standing” water heaters, but are parteegacombined with electricity or fossil fuel
fired water heaters. Furthermore, ESTIF and reg&il@ssociations raised concerns that an
energy label for water heaters that would be exadls based on the performance of the
water heater as being placed on the market wowd te competitive disadvantages for
manufacturers of solar parts, in particular SMEs] mstallers offering systems composed of
parts placed on the market separately, as suchpproach would benefit mainly "large"
manufacturers offering several types of water hsaticluding combinations/bundles of
"conventional” water heaters and solar parts.

In order to avoid competitive disadvantages, thergy labelling regulation requires
providing information to the end-user on the eneefficiency of packages of water heaters
and solar parts which were placed on the markedraggly. Taking into account concerns
raised by installer associations as to the featsitof such an approach in practical and in
legal terms, it is required that suppliers of eiecind fossil fuel water heaters provide a label
and fiche that enables installers to calculateetiergy efficiency of their combinations with
solar collectors and solar storage tanks, anddgegmt the resulting efficiency to the end-user
together with the offer. The calculations releviemtthat fiche can also be used for packages
offered by a single supplier/dealer. This appraacupported by installer associations and by
suppliers.

Environmental and Consumer NGOsin general welcome ecodesign and energy labelling
legislation. The suggested time scales and theagjrfor upgrades of ecodesign requirements

%8 See e.g. contributions of ORGALIME and CECED te tbonsultation of Directive 92/75/EEC,

available on http://ec.europa.eu/energy/demand/legislation/dtime=n.htm#consultation "CECED
vision on Energy Efficiency" of*1July 2007, available onww.ceced.eu
9 0J L 114, 27.4.2006, p. 64.

69 EN



EN

and energy efficiency classes are supported, ajtihdar some size classes the ecodesign
requirements should be more ambitious, and a rewbauld be done quickly to move
towards best available technology. The unified nagkor fossil-fuel fired and electric water
heaters is supported, in particular if the enemgysamption in terms of "final" electricity and
gas/oil consumption is made transparent to theused-

In addition, environmental NGOs stress that NOxlgshould become effective much earlier
than suggested in the working documents, and treddeshould be decreased in a revision of
the regulation towards levels obtained by bestlalks technology. Furthermore, information

on sound power levels should be displayed on thel lto the end-user and refrigerants of
heat pumps should be covered by ecodesign requitsnas they can contribute to global

warming in case of leakage.

70 EN



EN

ANNEX [X: ADMINISTRATIVE BURDEN

As a consequence of the structure and proceduestrgred in the Ecodesign Framework
Directive, the main carriers of any administratiuerdens, Member States and industry, are
part of the process (from the preparatory studthéoend of the impact assessment process)
for developing measurement methods to be usecesting and information to be provided.
This was subject of discussions in several stakignoineetings, at least one Consultation
Forum meeting and at least one Regulatory Commitieeting.

Any related mandates for standardisation actividiesalso discussed with Member States in
the 98/34 Committee. Market surveillance is disedss the ADCO group to minimise the
burden and realise an exchange of best practiceesnitts. Industry is heavily involved in the
work in the European Standardisation Organisatibasis to produce the standards linked to
any ecodesign measure.

Administrative burden for Member Sates and the Commission

The administrative burden regarding the implemeémadf labelling for water heaters will be

very different for every Member State as the procedliffers a lot in each Member State. In
some Member States the products will be testechbygpbvernment which will involve an

estimated cost of €2 500 - €3 000 per model fanhiiyother Member States action is only
undertaken when a consumer association is comptaiabout the non-compliance of a
product with a label.

The administrative burden for a Member state oislative level should be much less than
when amending the existing Energy Labelling Dineet{200 hours of work), negotiating
changes at the Directive (€75 000) or when it sthdogd transposed into national legislation
(€150 000). As the implementation of measures fatewheaters will not involve any changes
at the Framework directive for Ecodesign thesescelBbuld not increase. We only see some
legislative work for Member States when the tecingtandards should be adapted but this
should not involve more than 200 hours of work ldember State.

On the other hand, the administrative cost for @mmmission will be higher as the
Commission has to implement a new product undeFthmework Directive. Referring to the
‘Impact assessment study on a possible extensightehing or simplification of the
framework directive 92/75 EEC on energy labellifidnousehold appliances' it was estimated
that this will require more administrative work thhe amendment of existing directives. An
indicative cost of €720 000, based on twice thetior amendments, was suggested.
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Administrative burden for manufacturers and retailers

Manufacturers and retailers may face higher admnatise costs in testing and providing
labels. These costs are likely to vary considerdlgtyveen manufacturers depending on the
number of models subject to testing and the degfdesting already carried out for other
purposes.

This could take manufacturers between three andnfmunths per product. On the other hand,
most of this work will already have to be carriad m the course of product development and
quality control. Talking about water heaters arlzbling means that the technical details (like
the levels of NOx, sound power or energy efficignafythe product should be known and that
should not be a problem. So we estimate that ths$ for manufacturers is rather small and
marginal (less than 0.1%) if compared to their dwer.

This estimate has been reached as follows.

Business-as-usual requires manufacturers —undeGaéseAppliance Directive requirements,
national type approvals, voluntary benchmarks (SBYKIARK), standards and CE-
marking- to do performance and emission testshgmugh the approval procedure, keep the
test results on file, publish validated test datathe product fiche/ manual, mention
certification on their website, possibly with (akito) a copy of the certificate, etcetera. In
this sense, the information requirements under &sigd measures do not constitute a
substantial change.

Extra costs will be incurred for capacity builditgaining costs, learning curve) and possibly
more accurate and sophisticated lab-equipment dusotne of the new test procedures
required (e.g. tapping pattern). In part, a pedabdupdate of test standards is not unusual and
will be part of baseline projections for persono@sts. The extra investments in measurement
equipment could be construed as ‘administrativedéuo® Assuming that the 10 largest
manufacturers each would invest around € 0.2 milligtra for their in-house laboratories and
that 10 test houses, serving SMEs, each would iakest € 0.2 million extra, the sector
would invest € 4 million extra. At a 10 year wrd# and EU sales of around 10 million units
per year, this comes down to € 0.04- € 0.05 per extra. In term of end-user prices this
comes down to € 0.10 per unit extra.

The mandatory energy label that is foreseen toupeled under the delegated regulation is
new. The new label is a full colour label, wherg¢hbeariable and fixed data are printed on the
same labé&. Industry costs for blank label, printing, ink,nating, etc. is estimated at around
€ 0.16". In terms of consumer end-prices this comes dmaround € 0.20 per water heater.
To this, extra retailer costs have to be addeds Tincludes the application of labels on
showroom models at retail level. At 1 minute pdrelaintegrated hourly tariff of € 50/hour, 1
out of 10 products sold being showroom models,¢bimes down to € 0.08. Furthermore, the
label rating has to be added to print publicity amebsite, estimated at around € 0.02 per
product. The increase in consumer end-price duleetoetail efforts (including 20% VAT) is
thus estimated at around € 0.12.

All in all, strictly looking at the cost side andtnthe commercial benefits of adding energy
labels, the measure would cost the end-user aréuhd2 extra (€ 0.10 + € 0.20 industry and

&0 The old label under 92/75/EC consisted of a aolaffset print of the fixed data, often for several
language versions, plus a BW thermal transfer minhe variable data (the ‘strip’) which then had
be applied manually by the retailer.

This is comparable to the “old” labels under ®EC, which had lower printing costs but higher
handling costs.
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€ 0.12 retail). At an average end-user productepincl. VAT of € 450 (see also Annex V)
this constitutes an end-user price increase ofrat@ul%.

This is a rough estimate, but it is in line witkethindings of the energy label evaluation
studies under the SAVE program showing that thé¢ aggect of the labelling measure is not
critical.

The costs for dealers for completing the dealdnefiand label is considered low, as these
fiches and labels have only to be completed, basetthe product fiches provided by the part
suppliers, if a package of water heater and salfr-eystem is offered to the end-users,
supporting the necessary sales conversation afdater.

In addition, self-certification is supported, taloee costs. Compared to heaters, there is no
established third party certification for water tega and there is no justifiable risk of not
achieving a high environmental improvement potértige to inaccuracies in declaring the
energy efficiency as a potential saving per watsatér is six orders of magnitude smaller
than a potential saving per heater. Due to theasore a third party certification for water
heaters is not supported.

Manufacturers of solar thermal components (mosiES) are pleased with the fact that the
proposed label allows for a modular approach, whese results can be used for any water
heater and solar panel combination, avoiding sépaeating of all combinations where solar
panels could be used and thus keeping costs low.

Regarding the relation with the EPBD, the impacthef options will be considered both with
and without energy labelling/building system regments in the EPBD, in order to

— verify that the requirements of the Ecodesign Divecare fulfilled,
— assess the impact of ecodesign, energy labellirBIERAnd the combination thereof.
Impact on compliance costs for existing legislation such as the EPBD

The proposed measures under the Ecodesign and\Ebhekglling Directive will reduce
compliance costs as compliance will be for the whoternal market. In the past industry had
to deal with national and even regional requiremeinicreasing compliance costs and
effectively barring industry from expanding the geaphical coverage and effectively
reducing competition. This is one of the importaeasons why the industry supports the
proposed measures.

There are no expected costs from the ecodesigmergy labelling measures related to the
EPBD as Member States will base their EPBD measaumebe efficiency requirements and
the energy labels of the appliances. On the contthe proposed ecodesign measures - once
they are implemented - are expected to simplify atréamline some complex heating
installation aspects in the current EPBD, and twiklower the EPBD compliance costs,
because a part of the cost on the demonstratitigeofompliance will then be moved to the
equipment-manufacturers.
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ANNEX X: SUB-OPTIONS FOR TIMING UNDER THE BEST POLICY OPTION (84.7)

Sub-option 1: tier 1 requirements for water heatdtser 1 year, tier 2a requirements for
storage tanks and water heaters with small loafilggaafter 3 years, tier 2b requirements for
water heaters with large load profiles after 5 gear

After the second Consultation Forum in July 2008réhwas broad consensus on the key
issues, the target values and the fact that ontiaiceminor details e.g. regarding testing
would require some attention. Most of these detagse dealt with in the second half of
2008.

As can be deduced from trade fairs and the devedapwi product catalogues, this was the
starting point -for the vast majority of produceistake into account the imminent Ecodesign
requirements and optimise their new products fa& doming energy label rating. For
example, insulation thickness and insulation gualitstorage water heaters were improved,
smart controls were introduced, electric heat pumgter heaters were introduced in the
catalogues of more than 10 suppliers at affordatdss-volume production prices, new gas-
fired water heaters without pilot flame (but witke@ronic ignition) were brought on the
market.

Although many manufacturers have maintained thergbdoducts in their catalogues, trying
to maximise profits while awaiting legislation, ¢an be observed that most have been
working hard to already transform their producesrover the last 3 years.

Although it can never be excluded that there migtift be a company for which the

Ecodesign measure may contain unforeseen eleneffitsther delay by using a less-than-
ambitious timing of measures would have a conshlideraegative impact for the vast majority
of the companies that have already made the tranafmn and which have counted on a
(much earlier) introduction of measures to recujgettzeir investments.

Taking into account the considerable delay duetdkehiolder consultations, procedures and
unforeseen circumstances, all manufacturers hadetin@e to prepare for the currently
proposed measure, which is confirmed by the alresdgoing market transformation and the
reactions of the industry to the proposal.

Therefore, the approach envisaged in the proposab-@ption 1) -previously seen as
ambitious- is now more than fair.

Sub-option 2: no tier 1 transition, tier 2 requiestts for all water heaters and storage tanks
after 1 year

If the proposal would go for faster adoption of tlex 2 minimum efficiency criteria, e.g. 1
year, of course accumulated energy and CO2 sawogdd be higher by 2020. However it
could create problems for manufacturers as welfoastheir supply chain who in their
redesign planning have taken into account a tiansperiod after adoption of the measure.
As the ecodesign requirements will also be coprethe measure for combi-heaters for their
sanitary hot water function, this could especiathgate problems for manufacturers that
produce both oil and gas fired dedicated waterdmsatand combi-heaters. Such problems
should be avoided under the Framework ERP Direckuethermore, manufacturers of large
water heaters require time to replace water heatsrsy electricity by water heaters using
fuel or renewables.

Sub-option 3: tier 1 requirements for water headdtasr 1 year, tier 2 requirements for water
heaters and storage tanks after 5 years
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If the proposal would allow a longer transition ipdrfor stricter requirements, e.g. 5 years,
industry would easily be able to comply but it ilsely that part of the redesign work has
already been done as industry has been expecenméasure for some years. It is unlikely
that industry will need such a long period to comglspecially taking into account what has
been happening in the past 3 years in anticipadiothe measures. Furthermore it would
extend the review too much into the future. It wbalso lead to much less accumulated
energy and CO2 savings until 2020, and Member Stateuld not benefit from NOx
reductions that they need to comply with Europearission Directives. Consumers would
continue to pay unnecessarily more for water hgatased on life cycle cost. In addition,
manufacturers would lose the incentive to improwmpetitiveness in the world market with
efficient products.

The market transformation in anticipation of theaesign measure during the unforeseen
delays has not been part of the quantitative miodellTherefore a more quantitative approach
on the effects of timing compared to the originadrsarios would not be relevant. However,
the requirements for tier 1, after 1 year, canlgds met by all water heater manufacturers.
Tier 2 and its requirements, taking effect afteyers, have not been seriously questioned
either by the associations of manufacturers, whlsb include SMEs, or by individual SMEs,
except for large water heaters. In combination wilie observed market transformation
already taking place this warrants the conclusioat the proposal with sub-option 1 is
reasonable. This will also guarantee that afteeghyears the main savings will become
apparent.
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ANNEX XI: THE ENERGY PERFORMANCE OF BUILDINGS DIRECTIVE AND THE ENERGY
EFFICIENCY OF WATER HEATERS AND OF HEATERS

Under Directive 2002/91/EC on the energy perforneamicbuildings (EPBD), Member States
must apply minimum requirements as regards theggneerformance of new and existing
buildings, ensure the certification of their energgrformance and require the regular
inspection of heaters systems in buildings.

While these systems have an important energy saotential (up to 40-60% of their total
energy use) and the current Directive is estimaébetesult in 10 % energy savings, it has
proven very difficult to quantify the real impact the current EPBD for the whole Union
because of highly disaggregated nature of the seitte complementary nature of energy
improvements with other policy objectives, slowngposition, and lack of proper monitoring.
To address some of these issues the recast EPBc{de 2010/31/EU) includes the
requirement for Member States to establish eneggfopnance requirements for technical
building systems (including heating and hot wagstams). However, with the transposition
deadline of 9 July 2012, it is too early to quanttie actual impact of these measures on the
energy efficiency of these systems.

The proposed ecodesign measure will provide harsednminimum efficiency requirements
for heater and water heater products placed om#miet (so not for the existing heater and
water heater stock already installed). The ecodesigl labelling measures are supported by
a measurement and calculation methodology at ptdeéwel which has been accepted by
Member States and stakeholders. The methodologgrtbination with the requirements will
help Member States in setting up heating and hteémgystem requirements in respect of the
proper installation, and the appropriate dimensignadjustment and control and the overall
energy performance of the technical building systerhich are installed in existing buildings
and that include heaters and water heaters. ThéERBresses maintenance and inspection
aspects of the heater or water heater once itstsliad, which the ecodesign and labelling
measures cannot do.

The EPBD also can promote replacement of the heatérwater heater stock through the
building label which raises awareness whereastasdsabove, the proposed measures on
heaters and water heaters can address only efficieihnew products placed on the internal
market.

Therefore the impact of the EPBD on the energyciefficy of the products concerned is
limited. Thus, the EPBD and ecodesign/labelling sneas complement each other. However,
as the total saving potential in heating systemsuitdings is so high the expected impact of
energy savings from the EPBD can be as much ad/i@6€, corresponding to 6.6% reduction
of the total EU primary energy supply by 2020. Tihdirect effect of the EPBD on e.g.
determining the necessary heating capacity anchoreased insulation has been taken into
account in the baseline scenarios as explaindtkihAts.

Detailed information on the relation of EPBD withet proposed measures is contained in
nearly 200 pages in the preparatory studies availab http://ecoboiler.orgfor heaters as
well as omttp://www.ecohotwater.orfpr water heaters.

Recent studies confirm the above, for example toeysby BPIE on developments and
progress in Member States regarding the EBBDn page 78 it states:

62 Europe's buildings under the microscope — A agdiy-country review of the energy performance of

buildings, Buildings Performance Institute EuroB&IE), October 2011 (page78, 89)
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"While no country has directly and fully appliedetlCEN standards in their methodology
procedures, many countries have adopted an appwaaich is broadly compatible with the
CEN methodology. A variety of reasons were cited ot using the CEN standards,
including difficulty of converting into practicalrpcedures, timing and copyright issues. Most
national procedures are applied as software pragesyand many countries (but by no means
all) have adopted a CEN based methodology (EN 15688rgy Performance of Buildings)
and/or are using the EN 13 790 monthly calculapmotedure, as the basis for the calculation
“engine” for simple building. Others allow propey dynamic simulation (for more complex
buildings), whilst others have developed their omational methods. The assessment of
existing buildings (for building code or Certifica purposes) is often based on a reduced
data-set model.

A detailed assessment of the energy performanagresgents is provided in Table 2B7. It
can be seen that many different approaches have dqgadied and no two countries have
adopted the same approach. It is important notttemgt to compare the performance
requirements set by Member States, given the yaoietalculation methods used to measure
compliance and major differences in definitiong(elefinitions of primary and final energy,
heated floor area, carbon conversion factors, adgdlenergy and total energy requirement
etc.). The setting of building code requirementthviegally binding performance targets, is
normally based on either an absolute (i.e. not xceed) value, generally expressed in
kwWh/m2a, or on a percentage improvement requireinased on a reference building of the
same type, size, shape and orientation. Some desinfe.g. Belgium) express the
performance requirement as having to meet a defiBadlue” on a 0 to 100 scale, or on an
A+ to G scale (e.g. Italy and Cyprus).

Most methodology procedures are applied as softwamgrammes. Software quality

assurance accreditation is undertaken in only abalfitof the countries, a finding which has
been drawn by the Concerted Action 2010 Report.ubB0% of Member States have already
introduced changes to their methodology procediaresther to tighten requirements, achieve
greater conformity with CEN standards, and incladditional technologies and/or to correct
weaknesses/gaps in earlier EPBD methodology proesdu

There is a growing interest in the harmonisatiomethodology procedures. This is likely to
become an increasingly important issue in the caoraé the EPBD recast Article 2.2 and

Article 9 requirements associated with nearly Z&wergy Buildings (nZEB) and cost

optimality (EPBD recast Article 5) since the Comsms will need to demonstrate that all
Member States are delivering equivalent outcomefafmonised approach to setting and
measuring nZEB targets and cost-optimality imptiest a broadly equivalent methodology
will be required. Table 2B8 provides a summary loé tertification method used for new
buildings."

And on page 89:

"In addition, many observers suggest that the campé and enforcement of building energy
codes is currently undertaken with less rigour atiéntion to detail, than other building
regulation requirements such as structural intggaitd/or fire safety. While there are few
studies on compliance with building energy codégrd is a growing body of academic
research suggesting that as building thermal rements become more demanding (e.g. in
the pursuit of nearly Zero Energy Buildings) théeancreasing evidence of a performance
gap between design intent (i.e. theoretical peréorce as modelled using national calculation
methods) and the actual energy performance in-llkes suggests one or more of the
following issues: the calculation methods are fldwie enforcement regime is not being

77 EN



EN

undertaken sufficiently rigorously or designers andders are failing to satisfactorily deliver
the outcome intended.

Closing the performance gap between design interd (egulatory requirement) is likely to
become an important issue over the next decadeuifitdes are to deliver the climate and
environmental targets related to buildings. The Kkegings of the PRC/Delft Univ. of
Technology review of National Building Regulatiefeind that there was “little attention yet
to enforcing sustainable building regulations instof the various countries analysed”. The
report also suggested that, given the highly tes@imature of the requirements associated
with sustainability and energy, there was a sersglhuzrtage of individuals with appropriate
expertise to undertake the building control funmtidhis is resulting in poor enforcement of
compliance associated with these important issues."

The above confirms the usefulness for EPBD purpogestablishing harmonised efficiency
requirements for water heaters in the proposed umesgwhich, if adopted, will require no
transposition, and which will have an establisheatkat surveillance), to develop a related
measurement methodology and to ask CEN/CENELE®@eanrEcodesign horizontal mandate
for European standards. It will help Member Stabesfaster implementation and in
establishing building codes, it will enable bettsforcing, monitoring and comparisons of
progress and developments and it will reduce bwdenmanufacturers for compliance in the
internal market, especially taking into accountiéet 8 of the EPBD which links the EPBD
with ecodesign and labelling. Therefore the prodoseasures are not considered to limit
Member States flexibility, but rather as usefulphtd implement the EPBD, save primary
energy for 2020 and realise emission ceilings.
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ANNEX XII: ACTIONS TAKEN BY MEMBER STATES TO PROMOTE HIGHER EFFICIENCY
EQUIPMENT

Information on actions by Member States have takgeromote higher efficiency equipment
is contained in task 1 and task 2 of the prepayatstudies available on
http://www.ecohotwater.orgor water heaters. This information reveals thia¢reé is a
suspended voluntary industrial label on water heateomplemented by very limited
financial programmes, to promote high efficiencytavdheaters, whereas other third countries
such as the U.S., Japan, Australia etc. have lgigldéon and funding programmes on water
heaters for two decades.

The existing initiatives in Member States have bésken into account in the baseline
scenario. However, these actions are not considaréitient to promote higher efficiency
equipment in the Union. The proposed ecodesign labelling measures should therefore
introduce harmonised minimum requirements on wataters (including storage tanks),

coupled with dynamic labelling and benchmarks fabl procurement and financial
incentives.

Since the work on water heaters started, hardlyMewmber State has worked on national or
regional requirements for water heaters as thegxgpecting the pending EU legislation.
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ANNEX XIII: DATA ABOUT INSTALLED STOCK AND PRODUCTION OF WATER HEATERS , AND
THE ASSESSMENT OF THEIR CURRENT ENERGY PERFORMANCE .

Water heater market sales and stock data have re¢geved and reported by a specialist
subcontractor, BRG Consult, in the preparatory \wtlB8RG Consult is the foremost market
research specialist in the water heating sectoh witer 20 years of experience in data
collection and processing as well as scenario imgldnd modelling.

As regards the efficiency numbers used, they wetgerved by the main contractor of the
preparatory study, i.e. VHK engineering consultamtgh long experience in the sector.
Furthermore, as reported in the preparatory st used numerous sources from field
testing to back up their assessment on real-lifeemiaeater energy consumption. VHK also
developed the integrated measurement and calculatiethodology that allows comparing
the performance of the appliances (regardless eftebhnology: gas, electrical, heat pump
and solar water heaters), which has been agreddimdustry and other stakeholders after
extensive technical expert meetings.

The methodology will be published as a Commissiommunication to assist industry
(manufacturers, importers, dealers) and market efllamce authorities instantly after
adoption of the measures. The communication wiltdgdaced by (a) harmonised European
standard(s), as soon as available from the Eurofé&amdardisation Organisations under the
Ecodesign horizontal mandate. The references ofidn@monised standard(s) are published in
the Official Journal of the EU. During the prepargtstudy and impact assessment, several
dedicated expert meetings were held on the measuteamd calculation methodology. The
results used in and for the IA were not disputdtk @escription in 82.2 on page 10 refers to
the situation before the work done on a measure&er heaters.
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