Intelligent Energy

Deliverable 33

June 2009




The sole responsibility for the content of this dlment lies with the authors. It does not necesseeflect
the opinion of the European Communities. The Europ@ommission is not responsible for any use that
may be made of the information contained therein.

The responsibility for this document is taken bypsMetze Bremerhaven GmbH & Co. KG represented by
Mr. Rainer Albert



Project

Promotion of efficient heat pumps for heating

( ProHeatPump)

Grant Agreement N° EIE/06/072 / S12.444283

Deliverable N° 33
Part 2, Annex to Technical Report

Final Results and Conclusions

SW

Authors
Ulrich Muller, Ingo Eichberger, J6rg Rummeni, SteiRussel,
Bernard Thonon, Roger Nordman

Work Package 1: Project Management



Table of Content

1. Summary 5

2. ProHeatPump Intention
2.1 Goals
2.2 Approach
2.3 Work Sharing

oo o

3. Work Package 2:
Market analysis of heat pumps for heating and coatig of buildings 10

3.1 Task description 10

3.2 Results 11
4. Work Package 3:

Marketing of RES-Heat 21

4.1 Task description 21

4.2 Results 21
5. Work Package 4:

Policy Context and Measures 30

5.1 Task description 30

5.2 Results 30
6. Work Package 5:

Heat pumps and Renewables 39

6.1 Task description 39

6.2 Results 39
7. Work Package 6:

Communication and Dissemination 51

7.1 Task description 51

7.2 Results 51

7.2.1 Activities Carried out 52
7.2.2 Action in Target areas 54
7.3 Conclusions 54

8. Final Conclusions 68



1. Summary

The overall goal of the proposed project is to dbate to the reduction in the use of fossil fuelsheating
purposes. This will contribute to a better secusitgnergy supply and less dependency of the \®hatrld
energy markets and will also result in the reduciid CO-emissions. Since a Lion’s share of European
energy is consumed for heating of buildings, kejediive of the project is to promote energy effitibeat
pumps for heating. The project focuses on systemthé residential sector and SMEs, i.e. small éaliomm
size heat pumps and in particular on refurbishmérdre the needs for promotion is higher then fav ne
buildings. Promotion of heat pumps will be donetiiy means of improved and steady information ot hea
pumps of the target groups end users and instateveell as policy makers. To increase the maithatesof
heat pumps information on marketing/promotion cdtheumps will be analysed and disseminated. An im-

portant project topic will be the investigation aedaluation of possible combinations of heat purpd
Renewables.



2. ProHeatPump Intention
21 Goals

The overall goal of the proposed project is to dbate to the reduction in the use of fossil fuelsheating
purposes. This will contribute to a better secusitgnergy supply and less dependency of the \®hatrld
energy markets and will also result in the reductbCO-emissions.

Expected Results and Potential Impacts

Suitable and practical information material fortesarget group (installers, end users and polick-ma
ers) on the possibilities and the advantages dfritehy the means of heat pumps.

Improved marketing strategies to promote heat pumgsiropean countries with low market penetra-
tion but high potential for heat pumps. Based gueeiences from countries with high market share

Presentation of favourable conditions for the carabon of heat pumps and Renewables

Increase the number of heat pump installationsduthe project time.

Potential impacts of the action — in case of a bdea scale of implementation as well as in the longen
after the end of your project/contract

Promote multi renewable energy technologies (coatluins with heat pumps)
Show further necessary developments in the heap a@ctor

Increase the share of RES heat technologies iHW&C (heating, ventilation and air-conditioning)
industry.

Contribute to development of multi renewable endegynologies

Give hints on other benefits caused by an increasetber of heat pumps and how to handle impacts of
dramatic increase in heat pump applications.

Contribute to appropriate policy measures and mamkentives in countries with low uptake of heat
pumps

2.2 Approach

Since about 40% of the energy consumption in Euispesed for buildings and the Lion’s share of this
energy is consumed for heating, key objective efgloject is to promote energy efficient heat purfgps
heating. The project focuses on systems for thideesal sector and SMEs, i.e. small to medium sieat
pumps and in particular on refurbishment wherenseds for promotion is higher then for new building

To increase the market share of heat pumps adequatenation on marketing/promotion of heat pumps
will be analysed and disseminated. Promotion ot peaps will be done by the means of improved and
steady information on heat pumps of the targetgs@®MESs, end users and installers (WP3 & WP6).

To foster innovative technologies with low markiea it is not sufficient to inform the professitsaork-

ing in this field. It is also necessary that poliogkers will create a positive “climate” for thischnology.
Therefore policy context is an additional workingirg for the project. A market analyses of heatpyp
current heat pump installations and market voluonédhé&at pumps will be a starting point for the asegent

of reasons for different market shares of heat murmp different countries (high shares in Swe-
den/Switzerland, low shares in UK/Germany etc.) VP

Policy measures related to promotion of heat puamastheir impact will be assessed in the partnan€o
tries, going more into depth for the three coustBgveden, UK and Norway (WP4).

To achieve a further reduction in fossil fuels aomption, technological and economical aspects coanbi
tions of heat pumps and Renewables will be invastig)to find best (“win-win”) applications (WP5).



The described work packages will be framed by digsation and communication of the developed infor-
mation material and the reported findings (WP6&7).

Expected results are an increased number of heab mstallations due to better informed end useds a
installers who will decide to implement heat pumps.

Target Groups and Key Actors

a) Mainly addressed target groups:

End users (SMEs, house owners / building assoositi
Final decision on the heating system is made byuseds. Informing this target group is a first
and indispensable step which enables them to decideeat pumps.

Installers
Installers are very close to the customer whenrites to decisions on heating systems. If an in-
staller is not well informed about heat pumps hghihtecommend not to implement one, even if
the end user would like to have one. In generaltaorts rely on professionals when decision on
technology has to be done. Therefore the projetiabium addresses installers as a second tar-
get group.

Policy makers
Experience (e.g. in Sweden) shows that the widktypoontext has a great impact on the uptake
of a technology. Policy makers have to be inforrweh a brief and concise

b) Further target groups (only addressed in a widesee:
Thermal equipment industry
Building authorities

Building companies

c) Key actors in the heat pump market involved indbesortium

Heat pump/Thermal equipment associations/networks

Association and networks have wide contacts andl gliesemination channels. Involving these
partners will assure reliable dissemination.

Energy agencies
Energy agencies are facilitators between end usethnological professionals, municipalities
and policies in the field of energy efficiency. $hposition helps to understand the different
viewpoints and to develop suitable information matéstrategies to address end users and in-
stallers.

Engineering / Sales
Engineering companies working in the field of eryegfficiency and rational use of energy are in
a similar position like energy agencies but usualbyre technically oriented. However they can
also facilitate especially between end users aoldntdogical professionals. They can provide
helpful input to information material/strategiesaidress end users and installers.

Energy supplier
Energy suppliers enjoy great confidence of endsuasiwell as installers. It is believed that they
possess the necessary technological know-how ticedw heating systems. Their market posi-
tion gives them immense influence on decisionsnof gsers but also on take on of a new tech-
nology of professionals like installers.

d) Further key actors in the heat pump market



Heat pump manufacturer

Architects

Installers (see target group)

Wholesalers

Municipalities (Building authorities)

Policy makers

Financial institutions

2.3 Work Sharing

The project partnership was built up as follows:

Partic. Role® | Partic. N° | Participant name Participant short name | Country

CcO 1 swn Netze Bremerhaven swb Germany
GmbH Co.KG

CB 2 RWE Energy AG RWE Energy Germany

CB 3 Groupement pour la Recher- | GRETH France
che sur les Echangeurs Ther-
miques

CB 4 The University of Edinburgh | UEDIN UK

CB 5 Swedish National Testing an | SP Sweden
Research Institute

CB 6 Energikontor Sydost ESS Sweden

CB 7 Dobrich Local Agency for DLAEM Bulgaria
Energy Management

The work programme for tHeroHeatPumpproject is divided in ten work packages (WP) eadulting in
key deliverables:

WP 1

WP 2

WP 3

WP 4

"Management". Project management will steer the entire project will especially facilitate
communication within the consortium and IEEA. Pebjmeetings will be organised, chaired
and documented, communication via email and welbdgitebe encouraged and track will be
kept of deliverables. Adherence of deadlines aedagimlity of the project results will be as-
sure.

Responsible: Partner 1, swb

“Market analysis on heat pumps for heating and caag of buildings”. The market potential
for heat pumps will specifically be analysed foilthags constructed from year 1980 on. Fo-
cus is laid on ground source heat pumps for thdemrsal sector and for SMEs in the coun-
tries Bulgaria, France, Germany and UK. For Bubyand France air to water heat pumps will
also be considered.

Responsible: Partner 1, swb

“Marketing of RES-Heat”. Experiences with promotion and marketing toolheat pumps
will be analysed and evaluated. The positive imgddieat pump promotion in Sweden will
be compared to marketing strategies that have kstablished in Germany and the UK.
Responsible: Partner 2, RWE Energy

“Policy contextand measures”.Policy measures related to the promotion of heatgs and
its impact on the heat pump market will be assessdlde partner countries. Additionally, a
more detailed assessment will be done for the tometries Sweden, UK and Norway.
Responsible: Partner 4, UEDIN



WP 5

WP 6

WP 7

“Heat pumps and RenewablesThe possibilities to combine heat pumps and Rehsa

will be analysed. The technical, economic and emvirental aspects of combinations will be
examined. Information material on win-win combioat for heat pumps and Renewables will
be developed.

Responsible: Partner 3, GRETH

“Dissemination and Communicatioh Existing and newly developed information material
on heat pumps will be disseminated and communicttethe target groups via work-
shops/seminars, trade fairs, regional professiassdciations. The public will be informed on
project objectives and results via e.g. press tepord the project website. Responsible: Part-
ner 5, SP

“Common Dissemination ActivitiesAll members of the project consortium will contrtbu
to the online information systems and web-sitele&fA, will participate in IEEA events and
will deliver common presentation material and meds.

Responsible: Partner 1, swb



3. Work Package 2:
Market analysis of heat pumps for heating and coatig of buildings

3.1 Task description

This work package establishes a basis for theviitig work packages. Objective is to generate sjpeaifd
useful data on the market potential for heat purfpsus is laid on ground source heat pumps forehie

dential sector and for SMEs (e.g. supermarketthéncountries Bulgaria, France, Germany and UK. [For

Bulgaria and France air to water heat pumps waib de considered. In particular, buildings thatehbgen
constructed from year 1980 on will be analysed.

Further determination of details on specific regiospecific building types and particular SME sectwill
be agreed on by the consortium within the firsté@hths of project duration.

Approach:

The data will be pursued through desk-based researgarticular reviewing “grey literature” and ke
sources, supplemented where necessary by shottaquesre / semi-structured interviews with represe
tives of relevant national/regional associatiorgs Beat pump association / building society / chemnuf
commerce and industry, etc.

Planned Tasks:

WP 2.1 Determination of specific regions and specific SMEectors that will be analysed in particular =~
The consortium will agree on specific regions ifdawia, France, Germany and the UK for which

regional market potential will be assessed and sanised.

will focus on the regions Kalmar, Kronoberg.and tbenty of Blekinge.

WP 2.2 Market analyses in the determined regions and spdi@d SME sectors A

a) Heat supply

Current heat supply for the above determined lugjsliand sectors will be examined. E.g. exten-
sion of pipeline based energy supply, current grfoe electricity and prices for other energy types

like bio fuels, gas and oil. Also G@mission factors for electricity are relevant stiraate the po-
tential in CQ reduction.

b) Current heat pump installations

Content will be data on heat pumps in the abovetiowed buildings and sectors like number of
heat pumps installed, types and sizes of heat pumsfalled, average price for kWh heat (respec-
tively cooling) generated by heat pumps.

c) Market volume

The market volume of the heating and cooling mar&ketvant for small brine/water and air/water
heat pumps (up to 45 kW) will be examined. Heat eodling demand and current heating sys-
tems will be relevant. Considered buildings arédexgtial homes and small industrial buildings up
to 3000 sgm constructed from 1980 on. It will beessed for how many buildings heat pump ap-
plications would be reasonable (according to heatahd), how many kW could be installed and
how many Euros have to be invested. RWE Energy prvdlvide tools for the estimation of the
market volume.

Planned Outcome of this work package:

Condensed overview of the current heat pump sitnaglated to the determined buildings and sedtors
Bulgaria Germany, France, and UK.

Overview of the marketing and policy measures ire@mn and Norway. (Countries with high market
penetration).

Data will be summarised in short reports.
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3.2 Results

Introduction

Workpackage 2 started in the first month of thggmbProHeatPump and was planned as a databalse in t
project design. It was aimed to generate specifit wseful data on the market potential for heat gairn

the countries Bulgaria, France, Germany and UK domas laid on ground source heat pumps for the resi
dential sector and for small and medium enterpriBesBulgaria and France air to water heat purhpsilgl
also be considered.

Determination of specific regions and specific ShEtors that will be analysed in particular
The consortium agreed on the following specifidoag in Bulgaria, France, Germany and the UK:

Target area 1, district “Osterholz”, swb
In Germany two target areas were chosen so the &epartners are able to compare their target aitha w
other European countries as well as with anothem@e region.

The lead partner swb choose the district “ Ostefha$ its target region. It is placed in northerer@any
between the Cities Hamburg and Bremen. Its tota & 650 km2 and approximately 110.000 people live
there. The population density of the district istgjlow (173 Inh./km?) regarding German conditiomkere
are many homeowners living in their one-family-dirigs.

Biggest city of the district is its capital “Osteth-Scharmbeck” with a population of 30.800 inhabis.
Further cities with more than 10.000 inhabitants chwanewede (19.900 inh.), Lilienthal (18.200)inh
and Ritterhude (14.400 inh.).

The industrial development in this region is wedny big companies have settled in the near citgref
men which it is more attractive for example becaafdés harbour. Many inhabitants (more than 50%jykv
in Bremen. Unemployment is about 7,4 %. Agricuwdtand tourism are important sectors of the region.

Location of district “Osterholz” (brown area) in lweer Saxony in northwestern Germany

Target area 2, “Rhein-Erft-Kreis”, rwe
The second German partner RWE Energy chose theti@snabriick” as their target area before chaggi
to “Rhein-Erft-Kreis”.

Reasons:
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When RWE Energy chose the target area Osnabriaikéd to show an interest conflict of a supplierah
area which is supplied by gas and electricity leygame supplier it might be difficult to promotetbener-
gies for heating purposes.

Osnabriick had such a situation, where the locgll®rmffers both energies. But its main marketiagus
is on gas. Therefore the target area has beerptiotal.

The new target area “Rhein-Erft-Kreis” has the saomditions. The local supplier offers both enesglaut
is much stronger related to heat pumps. To showiy®&xamples in the project the new target agEs
much more appropriate. For example the local sapplfifers different support schemes for heat purfps.
the project it seems to be better to have an aptwviner in an target area, so different actiongdcbe out-
lined and discussed.

The district ,Rhein-Erft-Kreis" is placed in the steof Germany in the province of North Rhine-Wesljzh
between the Cities Cologne, Dusseldorf and Aachemotal size is 704,7 km2 and comprises approteiga
464.209 inhabitants. The population density ofdtstrict is normal with 659 inhabitants per sqg. kegard-
ing German conditions.

In the graph below is shown the location of theiRitaft-Kreis in Germany and North Rhine-Westphalia

3

Germany North Rhine-Westphalia

The area of the district stretches from north tatls@8 km and from east to west 28 km. The higpestt is
207m high, the lowest 42m. The land utilizatiomigst of agriculture with more than 50%, approx%a.0
are forest, 15% is covered by buildings.

The district comprises 9 cities and 1 communityioltare listed below.
Cities:

Kerpen (64.698 inh.)

Bergheim (62.722 inh.)

Hirth (56.379 inh.)

Pulheim (53.752 inh.)

Erftstadt (50.972 inh.)

Frechen (49.645 inh.) Status: 31.12.2007

Briihl (44.563 inh.)

Wesseling (35.251. inh.)

Bedburg (24.859 inh.)

Elsdorf (21.368 inh.) Community

12



Economical Aspects

The district is stamped by its mineral resourcepeeially lignite. The district is located in thednt of

the Rhine lignite area, where lignite is mined peo cast mining fields. RWE operate European big-
gest lignite power plant in Bergheim.

The unemployment rate is about 7,5% which is lothan the German rate with 9,5%. The main eco-
nomic sector of the region is a 3700 MW electrievpp station fired with lignite and the open cast
mining. Many smaller enterprises have settled cloghe power station, offering different servifes
the power plant. Agriculture and a little bit ofutism are further economic sectors of the regisn, a
well as commerce and services.

Target area 3, region ,Rhéne-Alpes", Greth

The French partner Greth chose the region ,Rhompestl for the market analysis. The region is
placed in southeast France. It is named and batdsréhe river “Rhéne” and the Alps. Its total sige
approximately 44.000 km? and roughly 5.650.000 fe=éipe there which means a population density
of 134 inh./km2. The region includes the Départeimekin, Ardéche, Dréme, Isére, Loire, Rhone,
Savoie und Haute-Savoie. The region with its chpigan is the second biggest region in France.

Following Lyon there are six more cities with mdhan 100.000 inhabitants (Annecy, Annemasse,
Chambéry, Grenoble, Valence and Saint-Etienne)aRitg its population and its economic devel-
opment the region Rhéne-Alpes is the second biggfelstance. The economical development in this
region is very well. Industry, agriculture and tisan are main economic sectors of the region.

’

Location of Rhone-Alpes target area in France

Target area 4, districts “Kalmar”, “Kronoberg” ati8lekinge”, ESS

The Swedish partner ESS chose several districtee@istarget region. The districts Kalmar, Krono-
berg and Blekinge are situated in the southeagtarnof Sweden and has a population of 564 000
inhabitants. The largest cities are Kalmar, Vaxjd Karlskrona. The region has a lot of forest dred t
share of bioenergy in the energy system is religtivigh.

Total size  Inhabitants Pop. density Structure
Kalmar 11 170 km? 234000 21 inh./km? 12 communities
Kronoberg 8 460 km? 179000 21 inh./km? 8 communities
Blekinge 2 940 km? 151 000 51 inh./km? 5 communities
Total 22570 km?2 564 000 25inh./km?2 25 communities




County of Kalmar

County of Kroncberg

Zonty o Blelinge

The province ,Kalmar” is placed in southeast Swedih the Baltic Sea as its eastern border. I3l tot
size is 11.170 km? and approximately 234.000 pelipdethere. The population density of the district
is low (21 Inh./km?). Kalmar is separated in 12 coumities. Its biggest city is Kalmar with 34.000
Inhabitants. The main economic sector of the regidaod.

The province ,Kronoberg® is placed in southern Serewvestern of the province Kalmar. Its total size
is 9.400 km2 and approximately 180.000 peopletlvare. The population density of the district i lo
(29 Inh./km?2). Kronoberg is separated in 8 commesitlts biggest city is Vaxjo with 55.600 Inhabi-
tants. The sparsely populated province is affebtetbrests and lakes. The economy of the region is
well developed and has one of Swedens lowest uroymgint rate.

The province ,Blekinge” is placed in southern Swedé has its northern border to Kalmar and Kro-
noberg. Its total size is 3.000 km2 and approxity&t&1.000 people live there. The population dgnsit
of the district is (51 Inh./km?2). Blekinge is sept@d in 5 communities. Its biggest city is Karlsiao
with 32.000 Inhabitants. The landscape is affebtgtbrests, lakes and on its southern coast byi-arch
pelago. The main economic sector of the regioruis-firowing.

For all three counties the wood industry is verpamant. There are a lot of woodhouse manufactures
and also some pulp and saw mills in the area. Weadso an important part for covering the energy
demand by generating biomass energy. In the northart of the county of kalmar the energy sector
is large. A nuclear power plant supplies an indalséirea with several connected companies. The ser-
vice sector is also growing especially around tliescKalmar, Vaxjo and Karlskrona and affects the
economic development.

Target area 5, “Edingurgh”, “East Lothian”, “Pertirid “Kinross”, UEDIN

The University of Edinburgh also chose severalaegifor their area to investigate.

The Scottish capital Edinburgh can be found in ls@atst Scotland. The city has approximately
450.000 inhabitants. The economy of Edinburgh isdhinterland has recently been announced as
one of the fastest growing city regions in Eurdpducation and health, finance and business services
retailing and tourism are the largest employersergployment in Edinburgh is low at 2.2%, which
has been consistently below the Scottish averaae.

East Lothian Edinburgh Perth & Kinrock
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East Lothian is one of 32 unitary council areaSaotland. It is placed east of the city of Edinlturg
with a total size of 680 km2 and 92.000 inhabitafitse city of Musselburgh with 22.000 inhabitants
is the biggest city of the council area followeddmme further cities like Cockenzie, Port Seton and
Prestonpans. The economy is determined by agrieulight industry and tourism.

Perth and Kinross is another council area whicbhissen by UEDIN as their target area. It can be
found in the middle of Scotland north of Edinburghs 5.300 km2 wide and has 140.000 inhabitants.
Agriculture, light industry, services and tourisne aain economic sectors of the region.

Target area 6, Varna and Dobrich, Bulgaria, DLAEM

The Bulgarian partner DLAEM chose two municipaltias their target area. The municipality
.varna“ is placed in northeast Bulgaria near to lloeder of Romania on the waterfront of the black
sea. Its total size is 255 km? and approximateB.@30 people live there.
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Varna is Bulgarias third biggest city following &find Plowdiw. Bulgarias biggest harbour and the
biggest airport are placed in Varna so Varna isngyortant centre of trading and business in the re-
gion. There are also some centres of educatiomuaiversities placed in Varna, for example: medical,
technical and an economical university.

The industrial development in this municipalityvisry well regarding Bulgarian conditions and it is
increasing rapidly. The main economic sectors atgigm, industry and agriculture. Tourism is
growing fast especially along the coast of the lbksea.

The municipality ,Dobrich* is placed in northeastilBaria near to the border of Romania 52 kilome-
tres north of the city of Varna. Its total sizel39 km2 and approximately 115.000 people live there
In the city centre the ethnographical museum cafobed which deals with the development of the
city from past to present.

Dobrich is a minor centre of culture and industiyh® rural traditional agricultural area betweba t
river Danube and the coast of the black sea. Wisaatet corn, sugar beets, sunflowers and cotton
wool are the regions agricultural products. Otlememical sectors are machine building-, food- and
textile industry.

1.1 Data from target areas

An overview of some general data referring to trget areas is shown below:
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IEE/06/072 ProHeatpump
WP 2: Market analysis
Task 1: Definition of target areas

Proposal Target area Total size  Total Pop. density  Structure Economy
Ho. From Name Type Geogr. position in km?2 Inhabitants in Inh./km2
1 ESS Kalmar Frovince (idn) south east sweden 11.170 234.000 21 12 communities Food
2 ESS Kronobery Province (fan) south east sweden 8.460 179.000 21 8 communities Agriculture
3 ESS Blekinge Province (fdn) south east sweden 2840 1581.000 51 & comrmunities
swbhbhy Osterhalz- District Northern Germany B50 110.000 173 7 Joint/Communities
Scharmbeck (Landtreis)
RWE Landkreis District Maorthern Germany 2120 359.000 169 21 Joint/Communities
Enerey Csnabriick (L andbreis)
1 DLAE “arna and Municipality ~ Morth-east 255 354.000 1385 1 city, 5 villages tourism, industry, agriculture
Dobrich Municipality  Bulgaria 109 115.000 10585 1 city agriculture, light industry
Edinburgh and City
1 UEDIN East Lothian Council Area  South-east 340 550,000 133 few mlr.wr urban cemres,.
Scotland extensive rural areas, agriculture,
light industry and tourism
2 UEDIN Ferth and Kinross ~ Council Area  Middle Scotland 5.300 140.000 26 agriculture, tourism, light
industry, services
GRETH Rhone-Alpes Region south-east France 44.000  5.650.000 129 8 departments Industry, agriculture, tourism

27.09.2009
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2 Market analysis in the determined regions and spefied SME sectors

Due to several reasons the working period wascsieet from six months to 21 months. One point was
that swb had to ask the main energy sullpier ewg@é&mission to chose the district “Osterholz” lasitt
target area to assure their coorperation. Finhkydiscussion between ewe and swb was successful. A
other important point was the discussion and tleedination which data is needed. Some topics arengi

in the project design. During the kick-off meetimgBremerhaven several categories were named to col
lect information.

During the work progress every partner recognied some information was not available or some de-
tails were missing. For example the numbers oflfest heat pumps are not distinguishable by theat h
source or their heating power. In some cases tlienaé figures had been used instead of the regiona
data.

The during the kick-off meeting compiled table hagn used as a base to collect information fonthe
ket analysis. Some changes were made becauseftine tefined data has not been available.

The requested data are distinguishable in thregpgro
- non-residential sector of buildings
- residential sector of buildings
- installed heat pumps in the target areas

2.1 Energy supply

In each target region there are different energycas available:
- heating oll
- natural gas (except Sweden)
- electricity

In cities district heating is also an opportunity heat supply. In areas with a high gas penetratiany
dwellings are supplied by this energy source. Tag Igbby had a major influence in the energy supply
and started a mass of marketing actions to cormetomers to the gas grid. During the last decades
many clients changed from oil to gas supply saoihshare has been decreasing.

2.2 Energy prices

In general the energy price is the biggest inflgewbich energy source is chosen by the customers. B
cause of that changes in the price are often tsetiihg influences in energy supply.

The energy price has two major components:
- the energy buying price
- the tax component

Because the buying price might be similar in défdrcountries each government can affect the energy
price strongly via different tax rates. Installinagground source heat pump is very expensive soutie
ning costs should be low compared to other enesgicss.
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Figure 3.2: Fuel prices in each target region

As shown infigure 3.2the price for heating oil is as high as the eleityr rate in Sweden. In addition
there is no natural gas available so the majoresbfaclients is using electricity for heating pusps. Cus-
tomers who want to reduce their heating costs lales ta limit their expenses to 25% by using a gobun
source heat pump which is a huge advantage.

Looking at the energy prices in France the runrdagts could be decreased to roughly 33% changing
from oil heating to a ground source heat pump aniddd to 50% if natural gas has been use befoee. B
cause of its climate conditions ait/water-heat psiaue popular in France as well especially indtgtsern
parts for cooling purposes but the savings aredesspared with ground source heat pumps. Because of
the investment is less too it could be useful.

In Bulgaria heating with a heat pump is cheapen theating with fossil fuels but for the major shafe
the Bulgarians ground source heat pumps or airatemheat pumps seem to be not affordable. Be@duse
the climatic conditions with cooling requirements ta air systems are in use instead of water hgati
systems in general.

In Germany the benefit is just 50% when custombesge from oil or gas to a ground source heat pump
because electricity is roughly twice as expensi/¢ha price for oil or gas so the incentive is $enaln
addition heating with electricity is not as populaiGermany as in Sweden because it is very expensi
and direct electric heating is not environmentaifdly in German understanding.

Comparing the German target regions were the lefv@harket development and marketing effects are
very different the number of installations clargfithis issue. There are 175 heat pumps in “LansgKdst
terholz” (0,4%) and 3597 heat pumps in “Rhein-Kiféis” (3%) installed. So apart from energy costs
long term and structured marketing actions by thetecity supplier in that region have paid outlan-
fluenced the heat pump market strongly. Severalsimarketing actions from different market actors
(energy agencies, installers, energy consultamtsidcnot start a similar development in “Landkréis-
terholz”.
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2.3 CO2-emission savings

There is a huge carbon reduction potential usireg pemps for heating purposes instead of fossll fue
burners or direct electric heating. If heat punyeswesed in proper buildings and installed well hpahps

are as efficient as state of the art gas condernmiiigrs at a season performance factor (SPF)7fQil
boilers are less efficient than gas boilers. Thyhéi the SPF the more carbon is saved. A modermgro
source heat pump should reach a SPF of about the ifuilding and the heat distribution is adequkite
an air to water heat pump is installed a SPF shbaldeached. The calculation of carbon savings from
heat pumps compared with district heating systesmsare complicated and should not be answered gen-
erally. If the district heating system is suppledpower-heat coupling plants fired with waste mmhass

an accurate calculation is required.

Another advantage of heat pumps is that electrftdyn photovoltaic-systems or wind energy could be
used when it is generated, transformed into heastred in the hot water tank until it is used tiSere is

a good combination of green electritity generatiod heat pumps.

2.4 Commercial market development

First of all the market for heat pumps in commérbigldings is totally apart from the residentiahrket.

The manufacturers, the installers, the plannersdidferent because the heating power has to be much
higher. Often these units are built in piece praiduc

There are solid numbers from none target arearmefieinstalled ground source heat pumps in comrakrci
buildings. Very high investment is not possibledese the construction costs are limited. Theredcbel

a market for air/water heat pumps while using waster waste heat as an energy source. Certaitb@um
referring installed units are not available. Prtgewith heat pumps in commercial buildings shoutd b
used as pilot cases or lighthouse projects.

2.5 Residential market development

The level of market development is very differenthe European countries. There are countries hvigth
market penetration like Sweden and Norway. Heatgsuare used for heating for many decades and the
market is steady and well developed.

For small houses about 8-10 % of the buildingshesated with ground source heat pumps in the region,
which is about the average for Sweden. This meaatower 14 000 of almost 170 000 small houselsdn t
region are heated with ground source heat pumpsreTis also a high number air and exhaust air heat
pumps, but there are no statistic for this on negiitevel.

The market for gshp in small houses is presenttyadssing, reasons for this is that many house @wvner
already has changed heating from oil and elegiriatother alternatives and also that air to waksat
pumps has gained market shares due to technolegjogenent and lower installation costs.

There are also about 116 000 dwellings in multifarhbuses in the region, but most of these areeldeat
with district heating (70-80 %). Heat pumps ar@alsed, approximately 8-10 % based on values on na-
tional level.

Compared to the Scandinavian neighbours the markkeince and Germany is not developed that well.
But since the early 90s the German heat pump markgbwing continuously. Since 2000 the growing of
the market has increased even more rapidly witlpek in 2006 a growth of 147% up to 44.000 sold
units per year. Also in 2007 the market grow by (@%.000 sold units). In Germany are 300.000 hpsunit
in operation at the end of year 2007. In 2008 é@nse the market will reach the number of 50.000 sold
units. In market development is shown in the folluyvgraph. Brine-water heat pumps are still thetmos
popular heat pumps, but air-water heat pumps awigg fast. Air —water heat pumps are a cheaper in-
vestment compared to brine-water machines and iedlyeio the renovating sector of heating systems,
they become more popular.

Like the German heat pump market the French maskgtowing rapidly. In France there are over the
69600 heat pumps installed in 2007 (18600 groundcgoand 51000 air-source), 80% of the ground
source heat pumps are installed in new buildingtscantly 37% for air-source heat pumps.
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It can be assumed that more than 10% of the iegtdleat pumps are in the Rhone-Alpes region, due to
the fact that leading manufacturers are instaletthé region (CIAT, Avenir-Energie, France-Geothierm
Sofath...).

In the UK and Bulgaria there is an infant markethve low level of development yet.

There are just four installed ground source heatgmuinstalled in Bulgaria by the end of 2007 so the
market share can not be estimated. Two ground scweat pumps are installed in the Bulgarian target
area. The heat pump market is not well developeédny¥arna Municipality and Dobrich Municipality
and the installations which will be created undhés project should be taken as a pilot case or detre-
tion model. The most promising market for HPs is fi@mily houses, new buildings, existing renovating
and insolating buildings, new SMEs. There is andrtgnce of a national lobby organization in ourrcou
try that is concerned with the promotion of HPs.

The ground source heat pumps market is not yet desleloped in the UK but the number of installed
units is growing rapidly. The number of installai®oin the target areas is not known precisely.Hg&yend

of 2007 there were 3100 gshp installed. About 80%em are heating residential buildings. Desgite t
increasing market the market potential can notdienated precisely because there are no certain sta
dards for buildings referring their insulation réggments. There are some pools of organisation&ingr

on proper policies but the progress is not as sanaountries like Sweden or Germany. In additios
building stock in the UK is often single glassedusing heat pumps in old buildings should be proved
well.

Conclusion

The conditions for a successful future heat pumgketalevelopment are very good. Especially in new o
refurbished houses the heat pump is an adequaiedegstem with high energy efficiency and low +un
ning costs so the market share will keep on inangas

To reach a high market penetration like in Swedenheat pump market should be developed with a
structured cooperation of the involved market actbr the past the market development has beectedfe
by external effects like increasing oil prices. dir marketing actions should be hosted for example
headed by the energy supplier (utilities) or maaufieers and supported by installers and energyutbns
ants to improve the solidity and the independeridceeheat pump market from external effects. Tine e
ergy supplier has an additional influence to theketasituation via special rates for heat pumptelgty.
Many suppliers use special rates already as ot@ptueir marketing strategy.
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4, Work Package 3: Marketing of RES-Heat

4.1 Task description

Objectives:

Like most renewable energy systems heat pumpssfaefic market barriers like high initial coststgm
complexity, lack of information about the systers.af compared to conventional systems. This work
package aims at the improvement of heat pump niagket

Approach:

Based on the report (D6, WP2, Task 2.1d) existiagketing instruments will be analysed. Hithertabs
lished information channels, marketing events armdaket incentives (e.g. grants for heat pump irestall
tion, specific heat pump tariffs, enhanced commation of low operation costs, examples of succégsfu
installations (e.g. “in the neighbourhood”), prese/presentations at relevant trade fairs, heatraoctirig
etc.) will be analysed in terms of their successfas. Examples of most successful instrumentsbeill
reported. For market strategies that have failetgrgial reasons will be given.

Tasks:

WP 3.1 Analysis of existing marketing instruments for heatpumps in Bulgaria, France, Germany,
Sweden and UK.
Former or existing marketing strategies for promotdf heat pumps in Bulgaria, France, Ger-
many, Sweden and the UK will be analysed. The amalyill distinguish between market incen-
tives established by the public body (regionaliamatl and European) and incentives established
by private companies, e.g. energy utilities and peanp manufacturers. Marketing instruments
will be reviewed via desk-based analysis of proomtmaterial on heat pumps provided by
manufacturers, consulting companies, press releasesThe successfulness of marketing tools
in terms of increased heat pump installations béllassessed via interviews with sales manag-
ers, energy agencies and energy consultants woirkingat pumps field.

WP 3.2 Consultation of market actors on the results of thenalysis
To get feedback on the evaluation of the marketisguments the opinion of market actors will
be asked on the results of the report via shorstiprenaires / check lists. In Bulgaria and the UK
market actors will additionally be asked aboutrtloinion on the applicability of the results
within their region.

WP 3.3 Training courses on marketing of heat pumps
Two one-day training courses for local companiesnanketing of heat pumps will be organ-
ised, one in Bulgaria and one in the UK. Projestitis and positive experience from Sweden
and Germany will be presented and applicabilitytfier addressed regions will be discussed.

Results

Like most renewable energy systems heat pumpssfamgfic market barriers like high initial coststgm
complexity, lack of information about the systern. étcompared to conventional systems. This work
package aims at the improvement of heat pump magket

Analysis of existing marketing instruments

Analysis of existing infrastructure of regions

The existing infrastructure for heating has an eros impact of the development of the heating syste
used in the future. Therefore it has been necessayamine the existing infrastructure for heasysg-
tems in the countries of the project partners.

A major impact of the development of any infrastane for heating systems is given by the density of
population. Investment costs for gas grids for gxamare only cost efficient if enough heat/gas deina
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per kilometer grid is given. Sweden with its sphrg®pulation has no major gas grid. In cities rilst
heating is widely-used. In comparison in Germantyaidense population a dense gas grid has been es-
tablished during the last 40 years.

A further reason for the dense gas grid has beenehtral position of Germany as a gas transitttpun
France in contrast has a relatively dense gasrmyiitbrthern France where winter are colder thathé
southern part of France, where almost no gas gridse But due to a high share of CO2 neutral &lgtt
production in nuclear power plants the use of elgtt has a wide acceptance in the population.ré&he
fore a lot of houses have been and are still hdatetirect electricity heating systems. With theivn gas
sources in UK a transmission from coal fired heptipstems to gas fired heating systems has been tak
place in the last twenty to thirty years. Onlyimal areas a comprehensive gas grid is missinggéke
infrastructure in Bulgaria is still weak. Districeat has been a common way to heat cities. In aneals

oil and wood has been widely spread.
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Fig. 1: Population density in selected Europeanrtoes

The existing infrastructure for heating systems strong indication of future developments. Heatiyigt
tems are often used for 15 to 20 years sometimess lemger. The change of old heating systems to new
ones is very slowly. The heating system is normallgw interest product. If the average age of oars
Germany for example is about 8 years, the avergg@fthe German heating devices is 15-17 yeath, wi
the impact that these old systems have low perfocemand low efficiencies. In the following figuet

is shown how the structure of heating systems bbhaaged over the last 10 years in Germany. Gaslbase
heating systems still have the highest share obstli®8%. Oil heating systems have faced a strong de
crease over the last years. Biomass has an unsia@éopment, but a share of about 5-7 %. Heat gump
in comparison have gained strong market shareewfl®%. Heat pumps have become quite popular in
Germany.
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Fig. 2: Development of Heating systems in Germany

The development in Germany has been campaignedavetitong investment to build up a nation wide gas
grid infrastructure. Before the gas prices in 220677 have increased the first time very strongaadui-
tionally the first Russian-Ukraine gas crisis havene up in German gas heating systems in new build
houses had a market share of 90 — 95 %. It wag maedeubt to install a gas grid in new settlemefts.
supply by grid is comfortable and secure, gas leas ldelivered at reasonable prices and no dedisisn

to be done when to buy oil for example.

Also for gas supply companies often Stadtwerkehbisbeen a profitable business. But with the leefor
mentioned crisis’s and new legislation the posittbgas has been weakened. The crisis leads p&ople
think twice before to renew or invest in a heasygtem. Gas as a cheap and environmental friemdly e
ergy source had lost its image. An investment reads to a higher insulation of building to reduoe t
heat demand significantly. Afterwards biomass agat [pumps are often considered as a new heating
system or gas condensing boilers with solar thedaaices.

The new Renewable Energy Heating Law (EEWarmeQ)ires| 15 % of the heat has to be produced by
renewables. This reduces the gas consumption ifuthie. Another regulatory framework, the Energy
Saving Directive (EnEV 2009) requires -30% redutiid the heat demand of buildings compared to the
directive from 2007. The next reduction is alreadypounced for 2012 when new houses have to reduce
their heat demand again by -30%. 2009 60 kWh/ni8 tcepted in 2012 it will be 40 kWh/m2*a. These
both developments higher share of renewables amgf lbeat demand leads gas grid companies to a cru-
cial question in the future: Are new gas gridsémwrsettlements an attractive investment? The reisebu
ment of the investment had been paid off by araltagiton fee, which is paid ones and thru a fe¢hen

gas consumption. If today houses use 20.000 kW&uahouses in 2012 will consume less than 6000
kWh/a. With today’s gas tariffs the break even poirsuch investment will last much longer, prolyetol
long for grid companies. Especially when the héliew houses will go for biomass and heat pumEnas
alternative for gas. To raise the installationifero option for gas companies because the adwawofag

low investment costs for gas heating systems vwglgpear compared to biomass and heat pumps.

Fig.3 shows the electricity production of countriéshe project partners and additionally Austria a
Switzerland where heat pumps have already significearket shares. AS mentioned before countries lik
Switzerland, France, Sweden and Austria have highes of CO2 neutral electricity production, which
favors the use of electricity for space heatinge T with a significant share of gas and nucleausth
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have concerns using electricity for space heatindtere is no major share of electricity spacdihga
due to the high gas penetration and the low gaggin the past. A Country like Germany with a much
higher CO2 emission rate connected to the elegtiicoduction have much more concerns using etectri
ity for space heating. Environmental groups anthéhnmeantime also political parties have succdygsful
arguing in the past that electricity is to spetalise it for space heating. Multi family housegdin the
fifties and sixties often used electricity stordgating systems which have low investment costsgnd
that time still low operating costs. But with a gersion factor of 3,0 in the past and nowadays ®#&2ch
electricity kilowatt hour used for space heating havery high CO2 emission factor. This argument an
the increasing prices in the past have lead tadelusion that electricity has a much to high eatuse
it just for space heating. This is one reason wéat [pumps suffer under the stigma of electricigduor
space heating.
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Analysis of different framework conditions

Another important impact for heating systems isgiby the climate of a country or region. An expens
and efficient heating system is necessary whenengrre cold and long. In such regions a heatingmwat
distribution system in the house is a wroth whileeistment. In regions with a few days with minus de
grees such expensive systems make no sense. e fign shown how much heating degree days are
needed in average. Sweden with its cold northénmaté has the highest need for heating. Whereas
Southern France and Bulgaria have the lowest rarduefting. Of cause this need leads to differeat-h
ing systems. For the few days a heating systenouth®rn France is used per year, a costly heataigrw
distribution system is not affordable. Direct efmity heating systems have been a good choi@am/if
economically aspects have been taken into acc@hetinvestment is cheap, the operation costs are
higher than oil and gas, but for the few days a fleainvestment is reasonable.

Sweden with its cold and long winters had to follawifferent strategy. District heating in citiesraen-
tioned before and heating water distribution systémthe town houses has been common. Oil as gener
source independent from a grid is forbidden in Ssme&o in rural areas other options had to be found
Wood had been an option in old times, but nowa&@9$ of Swedish houses in rural areas are heated by
heat pumps. Electricity is available in all regiarigshe country. Electricity is CO2 emission lowngeated
with hydro and nuclear. Electricity is quite inergeze compared to other EU-countries. Thereforeé hea
pumps have be come quite common in Sweden.
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Another factor for common heating systems is thalable income in different countries. If new eifiot
and environmental friendly heating systems costsdwnthree times an average yearly income these sys
tem have no changes to be established in the eaxs yand will not play a major rule in mass heating
market. If such systems are considered as envimtanigendly subsidies form official bodies (nata,
regional or local) has to be provide. But alsodnrdries with higher BIP the investment for a hegti
system has to be reasonable. In Germany and tha ¢tfnmon gas condensing heating system costs
about 5.000 to 8.000 €. A biomass heating systerheat pump system have investment costs two or
three times higher than condensing gas heatingregstAn investment in such heating systems reaches
the break even point after 7 to 12 years. The oipgraosts for biomass and heat pumps are 30%%o 50
lower than gas heating systems. With the gas aisisthe high gas prices people a more open tative
such systems as we have seen in many Europearniesuftt the moment when the oil price fell fronb14
$/barrel to 45 $/barrel new orders for heatingesyst slowed down immediately. Most of the oil tanks
have been filled up with cheap oil after the wintarthese cases an investment for a new heatstgray

is shifted to the next year at least.

Fig. 4 shows the income per habitant of selectedfaan countries. Especially in Eastern European

countries with a low income support schemes haveém established to lead the heating market ento a
environmental friendly way.
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Fig. 4: BIP per inhabitant in 2006 in €

Another important fact is the habit how a houdeeiated. For example in Germany hydraulic heatisg sy
tems have been very common. The distributed hesab&an considered as a high comfort factor. In Swe-
den, France and Bulgaria air heating systems gutage, which do not have a high acceptance in Ger-
many due to the fear of high operating cost, naiglow comfort. Also this “mental” factor has ke

into account, if space heating systems are disdusechange such habits a long time is to consider

Installer, planers and architects have a greaienite of the decision of an investor. For manys/ear
staller could sell gas condensing heating systerttsei UK and Germany. In France they sold direct or
storage electricity heating systems, in Bulgariaaaays a lot of split systems are sold. Instabees
trained by the heating companies. Sometimes theeinaa bonus system to sell certain heating systems
And of course installers want to have satisfiedwogrs. A heating system has to work, when it geld
outside, the efficiency does not play an importafd as long as the operating cost s are not to. fing
staller give important advices for heating systevhgh are followed by an investor normally like hig
comfort, high liability, low maintenance costs,.eBtich soft factors also play n important role,ahhi
heating systems will be installed for the nexttiefifteen years. Education and training for instabe-
come more and more important to overcome thesadbstand get the installers convinced that new
heating systems are the better choice of today.

Prices for gas, oil and electricity have a veryagiimpact of the choice of a heating system. IWMéktern
European countries these energies are traded ckestohanges, therefore you have transparent prices
with no subsidies. In Eastern European Countripsaally electricity is subsidized. Therefore thizg
signal sends wrong information. The price diffeeebetween electricity and gas/oil is so little timat
vestments will be done for electricity (direct hiegt storage heating and nowadays more and mate spl
systems which also are able to cool in the sumri@g.installations are much cheaper than a gas or o
heating system. The operating costs do not werdugpto the subsidies. A difficult situation espdyi
when electricity supply companies are still statmed, but also when just sold to Western European
companies, which now raise the prices. But thesepsignals are very important to guide a market.
Levis and taxes even with a long transition perioght help in such cases.
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Analysis of marketing instruments by public bodies

As mentioned in the chapter before politics haweagor impact of the heat market development. Either
thru taxes and levies or by direct grants for emisamers public bodies are able to influence mat&et
velopments strongly.

An very impressive example is France. As any offiéicountry they are obliged to reduce the energy
consumption used by end consumers by -9% until 2B&6ause in France a lot of direct and storage ele
tricity heating systems are installed with a pdficiency due to the conversation factor of the pow
plants, the government introduced a grant schenehvid easy to handle, effective, technology opsh a
help to meet the EU goal. 50% of the investmentscadl be recovered by the tax authorities. Theesr
tors just have to attach the invoice to the taxatation. Encouraged be this simple and easy stippor
scheme 152.000 new heat pumps have been sold & EQOchampion!

These heat pumps reduce the electricity consumpfitiee end consumers by a factor of 2 at leastnEv
with a poor seasonal performance factor of 2 tta pemps reduce CO2 emissions. The French electric-
ity production with its low CO2 emissions can cotepaith gas condensing boilers. In Germany heat
pumps need SPF of 2,3 at least to be CO2 neutnakvBh such a low SFP no renewable energy will be
used. Therefore a SFP of 2,7 at least has to sedaThe French subsidies system is very effeetine

will help the country to reach the EU goal in thétor.

Sweden has chosen another way by a verdict toilise beating. In rural areas no other heatingesys
can compete with the efficiency and the low oparatiosts of heat pumps. The soil in Sweden isvarfa
to use ground source heat pumps. But also foruherer house air to air heat pumps are used. In the
cities with district heat it is obligatory, thatméouses are connected to the grid.

The UK has no support scheme for renewables usduetding. Gas heating systems still dominate the
market. Renewables and especially heat pumps Eenseised. 4000 to 5000 units are sold per year.
Often in status of the insulation of the housessdu® meet the requirements for a heat pump. The UK
with a more liberalized market does not intervereerharket structure and movements much. The price
set the signals what to do. In these situationwabées have a hard start into the market.

In Germany with a long history of support schenmgénewables the government try to encourage in-
vesting in renewables. But in comparison to Fraheesupport schemes is much more complicated, not
technology open and to as efficient. The new reldavaeat law in conjunction with the subsidies scbe
(Marktanreizprogramm) favors solar thermal and l@esm(Pellets). The law as well as the support sehem
asks for a certain share of renewables to suppeté¢ating system. 15% has to been reached. 8elar t
mal will reach this percentage, when 0, 04 m2 geage meter will be installed. A house of 100 ng tea
install 4m2 solar thermal collectors to meet thguieements. About 6 to 10% will be the share okren
ables which could be feed in the heating and watstem. Biomass systems as well as heat pumpgsdave
feed in 50% of the heat load of a house. In addifi@ heat pump is installed a separate heat keutkie-

ity meter has to be installed to survey the perforoe of the installed heat pump. This has beertegan

by the installer.

Bulgaria has no support schemes for renewablesae p

Analysis of marketing instruments by private compeas

Another way to introduce certain heating systerts tine market is by marketing and subsidies given b
private companies. These companies operate thengsr the electricity grid in a region. Often ceog
tion with the producing industry is done. In Frami®F also support the installation of heat pumpsa by
subsidies of up to 4.000 € per unit. EDF of causedistrong interest to sell electricity in theufatbut
also obliged to help their end costumers to redliei electricity consumption. With the heat pungi3F
meets both targets.

In Sweden nowadays electricity companies like \fdi#te do not have to support the installations eéh

pumps. Heat pumps are very common. Therefore asmebsidy is not necessary. But utilities often
promote heat pumps in their costumer magazindsrombarketing events.
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In the UK utilities are more engaged in gas thaelattricity. The gas grid is dense and a competiti
between gas heating and electricity heating willo@encouraged. Utilities make a good profit vaithd
off gas grids. A competition with other energy sms used for heating will reduce this profit. Tliere
utilities promote new gas condensing boilers witligher efficiency, sometimes together with solteart
mal applications to give costumers a good feelingetiuce their energy consumption and bill buk ssié
gas for heating. From the point of view of a ufilithich has invested in wide gas grids this is amnad
and economical reaction.

In Germany also the utilities sometimes promote anzsidies the use of renewables for heating. In Ge
many about 700 hundred utilities are engaged irekbetricity sector, 800 are engaged in the ga®sec
About 400 of them are in both. Due to this splitrkea it is difficult to say utilities support renelsles or
not.

Gas companies especially Stadtwerke act very gitailthe utilities in the UK. They offer subsidits
renew old gas boilers sometimes together with shkermal collectors. Also some pilot projects wgts
heat pumps or micro CHP are offered. Stadtwerkewareed by the city. The income of a Stadtwerk goes
into the treasury of the city. Of cause politiciafi€ities are very interested to keep the staiistable the
financial situation of the city.

Electricity utilities of cause try to promote eleécity driven heat pumps thru costumer magazingsyi
mation evenings for builders, cooperation with #egts, planners, industry and installers to speatzh
systems in their grid. Some utilities also offebsidies like “the electricity for the first yearfisr free”, to
show how much a heat pumps only use. Also infolwnat provided by Internet. Especially the customer
can find here find installers and drillers, who éaxperiences to install a heat pump. The grougildf

ties offering both energies often promote gas aadchappy to have electricity in the back hand ketor
costumer decide to go for biomass, for example.

In Bulgaria no support schemes from utilities arelace.

All these activities from private companies areiaigrto support their core business. Investmengas
and electricity grids are expensive and pay ofesrare often very long. To stable and expand these
tivities a lot of marketing is done to convince ttwser to use the right energy source. With a vievheat
pumps it could by said, that utilities which prombeat pumps in a serious way have a much higher
number of installed heat pumps. In Germany theameeof installed heat pumps is 3, 7 heat pumps per
1000 customers. Stadtwerke Bremen with a strondpgsisess and a electricity business as well higs on
1, 7 heat pumps installed per 1000 costumers. RW&HRRuhr has 7, 7 heat pumps per costumer in-
stalled, LEW a Bavaria subsidiary of RWE which oséfl electricity, has 13, 6 heats pumps per 1000
costumers. These figures show how much the promofitieat pumps thru the local utility influence th
installed number. As mentioned in chapter 2.1 tifil@structure in an area has a strong influendbef
structure of used heating systems. And companiesfvihave invested in infrastructure and knowledge,
try as much as the can to keep their status.

Conclusions

To promote heat pumps in a broad way different &aork conditions have to be considered as men-
tioned above. New legislation might change existitigctures, but companies will look that theirecor
business is to not influenced to much or in a vy with a transition period a new business istesta
lished. This is not only valid for utilities butsal for the heating industry. Production capachiage to
been redirected without causing stranded investnént the other hand EU legislation requires for ce
tain goals like CO2 reduction, reduction of enezgpsumption, etc. These targets could only meet if
changes in the market will take place.

Important if such strong market changes are fon,sse transparent communication. Costumers lhave t
be correctly informed what they could achieve wtigy change their heating system — economically and
ecological. Industry, utilities, installers and ettmarket players have to be convinced that chaages
necessary.
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Politicians can set the frame by setting targelt®s€ targets could be encouraging but should lsemea
able. Targets should go for a reduction of CO2 simiss and reduction of primary energy and end gnerg
consumption. Targets should be technology open.irfhestructure in different countries but alsalift
ferent regions in one country can be so differkat hot only one solution exists.

In Fig. 5 is shown how much heat pumps have belehisdifferent European countries in 2008. The
sales figures of the different countries show houwcmincentive programs are able to accelerateuh®e n
bers of sold heat pumps. France and Germany hayéigh sales figures. Sweden, Switzerland and Aus-
tria with a long history of using heat pumps halge &igh sales figures because the technique is wel
know and accepted. But also Eastern European Gesiigiain on sold heat pumps. But in all countiges i
still a great potential for more heat pumps.
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Fig.5: European heat pump market 2008

Fig 6. shows the expected development of the Earopeat pump market until 2013. The growth from
2007 to 2008 has been +45%. For the next yeasaesdevelopment is expected. The strong growth
from 2007 to 2008 has been arouse be the higmdibas price, the incentive programs in France and
Germany and a stronger marketing for heat pumps.

600000 565200
524900

500000 | 488500

447500

406600
400000 356600 —

300000 -

units

243100

200000 -

100000 +— —

2007 2008 2009 2010 2011 2012 2013

For the promotion of heat pumps it is importanataler line that heat pumps are considered as renew-
ables. The ambient energy source which is usedehiygumps is ambient heat from air, water and sail,
which is renewable. With the EU-RES directive thizers have been recognized. Now it is necessaty th
these requirements will become national law in e&dkcountry.
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5. Work Package 4: Policy Context and Measures

5.1 Task description

Objectives:

To understand how policy measures related to haapp have impacted on the uptake of heat pumps
in Sweden, Norway and the UK.
To identify how policy may promote the uptake obhpumps through an integrative approach, rather
than purely economic/financial incentives. Thislimies looking at how other measures related to en-
ergy conservation may influence the uptake as ageHousing and building policy.
To understand the system-wide enablers and batdehe adoption of heat pump energy technologies.
This implies addressing the dynamics surroundidgyamplementation and its consequences for |en-
ergy technology choice.
Identify lessons for policy learning and transfemfi high-adopter to low-adopter countries, as asll
potential barriers to learning and transfer.

Approach:
Various policy measures and market incentives lmeen applied to increase the uptake of heat pumps,
with different rates of success. For instance, Rivdundated) points to the active role of the Ssfed
government in explaining their high uptake of hgaps. Initiatives he mentions include an activiicgo
in developing heat pumps, subsidies for instalfafigp to 1999), as well as communication and inferm
tion campaigns promoting heat pumps as a “natwatihg” solution. However, previous studies of heat
pumps as well as other energy technologies haversiow understanding of uptake or non-uptake of
single technologies require an understanding ofaider policy context (Aune 1998, 2002, Naesje 2000,
2002, Russell 1993, Summerton, 1992, Weber 19989)190 understand the uneven adoption of heat
pump technology and the prospects for greater eptak necessary to address not only the subsiaince
policy (e.g. in terms of particular economic oretlsupport measures) but also the dynamics suriogind
policy implementation and its consequences forgntchnology choice. The role and influence oféhe
policy issues will be examined through detailedgyoimplementation studies, limited to three costireg
countries. Based on figures on current uptake af pamps in European countries (Lund 2001, Rybach
undated), the selected cases are:

Sweden, the country with highest adoption of heatys in Europe,

The United Kingdom, where heat pump is still exteiyimited, and

Norway, where the technology is implemented butretikere is probably potential for higher up-
take.

The methods will include desk- based analysis ti€pdocuments and campaigns, as well as interviews
with key actors representing the policy level ad agthe industry and end users.

5.2 Results

Work Package 4: Policy Context and Measures
The work was organised as four tasks:

WP4.1 Analysis of relevant policy documents suckiVléte Papers on energy policy and the follow-up
of the EU Directive on Energy Performance in Builgs in Sweden, Norway and UK, focusing
on the role of heat pumps within broader energicgol

The aim was to identify
policy measures targeted to increase the uptakeatfpumps;

general energy conservation measures that impabteomptake of heat pumps;
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other policy and regulatory mechanisms relatech&r@y, buildings and housing that
impact on the uptake of heat pumps.

WP4.2 Analysis and evaluation of (national/regidipahl) campaigns initiated by government and as-
sociated institutions in Europe to promote heat jpsim
This included initiatives taken towards end usera/all as intermediary organisations.

WP4.3 Interviews with about 15 key actors in eamimtry, including local and central governments,

planners, architects, heat pump trade organisatindsnstallers, energy saving agencies and
consumer organisations. The aim of the interviews o increase the understanding of

how current policy initiatives are received amomy Rctors;
what systemic barriers hinder a more active rotgficy in promoting heat pumps;
what measures key actors would like to be implestta increase the uptake of heat
pumps — measures relating to the specific techy@dog more systemic changes.
WP4.4 Development of appropriate policy measuresnaarket incentives focused on Bulgaria and the
UK.

The tasks in WP4 involved all five partner courdyi analysing their countries’ systems and experi
ences, in undertaking the comparisons, and, asaged in the formulation of the project, formulgtin
lessons for the partner countries with less deeslaparkets.

Outcomes and deliverables
The outcomes required of WP4 were:

a report analysing the policy context related tergyn conservation, building and
housing policy in Sweden, Norway and the UK;

proposals for appropriate policy interventions auctries with relatively low market
penetration of heat pumps will be distributed ty &etors.

The deliverables associated with this work paclkage
D5: Report on existing policy on heat pumps
D10: Report on the analysis of government campaigns
D17: Internal evaluation of interviews
D26: Short reports including proposals for appmigripolicy interventions
D29: One one-day round table in the UK with abduparticipants
D31: One one-day round table in Bulgaria with alituparticipants

To better service the objectives of the projectl an the basis of their developing understandindef
issues, the partners decided that the activitidsoatputs from WP4 should be extended, supplemented
and focussed in several ways:

consistent with the focus of the project overallcbncentrate on ground source heat
pumps;

to produce comparable and similarly structureddetdiled reports on the policy con-
text in all the partner countries, to allow bettemparison and to allow more effective
lessons to be drawn from those countries with rdexeloped heat pump markets;

to produce a more detailed report on Norway thas evaginally envisaged, to take
into account the welleveloped market and the markedly different expegeof HPs
in that country, even though the project had noaégiian partner;

to treat the scope of WP4 as issues of governaaitesr than simply policy — with
governance understood as the complex of activdiiesmeasures that influence the
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operation of the industry and markets and the tioeof their development, includ-
ing policy, strategy, regulation and industry selfulation, without assuming that any
one function was the domain of a specific actagrmbodied in specific institutions;

to produce recommendations for all five parthemtoes rather than just the UK and
Bulgaria, to provide the most useful vehicle by ethihe results of the project could
be combined and presented, beyond the specificetables required.

Specifically, our developing understanding of bibth influences on the uptake of heat pumps, artldeof
wider analysis of energy systems and the theotet@maelopments on which it is based, led us to pced

a combined report covering the original deliveralid®, D9 and D10 — the separate reports on policy
measures, government campaigns and marketing ggactiand containing additional material essential
for the analysis, including some of that collated\VP2 on existing patterns of heating provisido in
which HPs are expected to fit. It became incredgiclgar that the distinctions between these anéas
activity were artificial, that the issues overlag@eibstantially, and that interventions to shapdridustry
and markets could and should take a range of famdsbe undertaken by a variety of actors. Undedstan
ing the history of their development and influeaoel evaluating their impacts required them to be co
sidered together. This blending of concerns andesipn of the scope of our inquiry have been partic
larly important in deriving and justifying our reboendations; in addressing changes needed in more
general policies as well as those focussed on gereration and HPs; in targeting them at the approp
ate agencies; in making them specific and realisticonsidering the likely interactions betweeoom-
mended measures; in allowing for flexibility whetganges in conditions are unpredictable; and ikpac
aging them as a coherent action plan addressirnigeatklevant actors.

For the same reason, the interviews undertakesski\WP4.3 were used more extensively than originall
envisaged, to explore the full range of issuesregleto WPs 2 to 5 rather than just the policy pratt
covered in WP4.

What also became clear early in the project wasapiel change in the landscape of HP industries; ma
kets and governance, particularly in those countnigh less developed markets. New initiatives have
emerged every few months, especially as countaes hccelerated their attempts to tackle climate
change through energy efficiency and microgenaratiad the map of HP-related activity has changed
quite dramatically. Rather than just to have desibées at early stages of the project which wowelcbine
rapidly outdated and therefore of limited use, here¢fore decided to keep updating the combinedtepo
through the lifetime of the project, and make titedt version available through the PHP websiteaand
appropriate events.

As well as providing a suitable vehicle for devetmpand disseminating the results of the work & th
partner countries, producing sets of recommendafionall five has allowed us to compare the figdin
and insights more effectively and productively.

Findings

Detailed findings of the work in WP4 are containmedts deliverables and particularly in the comlzine
report which incorporates elements of WPs 3 artdiefe we focus on summarising and reflecting on the
key findings and insights, drawing out some ofkbg comparisons between the partner countriestiiden
fying the overarching issues and objectives thatlrte be addressed, and explaining the importahce o
governance for the prospects of HP industries aaudkents.

It is clear that policy and regulation has a prefimpact on the prospects for HPs and the groWth o
markets, in large part because establishing HRsvable and competitive option requires the cozaliy
state intervention of suitable conditions that destiably cannot be achieved by leaving the market t
develop on its own. Although they have never amediitt any of the countries to a concerte@tegy
directly to promote HPs, policy and regulation haweaetheless been important in developing the indus
tries and markets in those countries where thepeiter established, and will be important in thosen-
tries where they are not yet well developed.

The governance framework at all levels is crudialn general European and national policies ongner
climate change and the built environment, to thtaikel ways in which both direct support for miceog
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eration is given and the indirect effects of otiéerventions emerge. A crucial determinant of sgedn
stimulating the uptake of microgeneration is howl weneral policies expressed as broad aims orifgpec
targets are translated into practical measuresttendegree of consistency between them. We have id
tified several instances first, of failure to opt@malise general policies — to connect aspiratems tar-
gets to appropriate practical instruments direttetieir achievement; second, of the detailed impleta-
tion of measures being counterproductive, despéeest intentions of their designers and in whgs t
would have been impossible to predict; and thifd;amflict between the instruments applied to diéfe
technologies.

Thus it is important to understand how these diffiefevels and domains of governance articulate and
affect HPs, and this understanding is crucial isigleng or reforming that framework to promote thei
uptake. We must continue to analyse, debate aneé stenges to the detailed framework of measures to
take emergent problems into account. Generallyethas not been adequate systematic evaluatior of th
efficacy of promotion programmes, support schemelsagher initiatives, meaning there is a poor evi-
dence base on which to design new initiatives guafor changes in governance.

The landscape of the HP industry, markets and gavee in each country is very complex. A wide range
of actors is involved, and particularly in the ctrigs with smaller but rapidly growing markets, nglay-
ers are entering the market, the range of interamiedi is growing, and the character of the plaigebe-
coming more varied. The roles they undertake aadétations between them are likewise complex and
often changing rapidly as the industry grows. kitistallation side of the industry, companies @&y
pand, merge or be taken over by more general HVACadher types of company, branch out into other
renewable and microgeneration technologies andcesrand offer a wider repertoire, or become siubsid
aries of equipment manufacturers and suppliers iBhall to be expected in a sector largely vested
private industry in a competitive market, subjectdlatively light regulation, dealing with decalised
plant, responding to locally varying conditions ar&kds, and emerging in part from horizontal difiers
cation in a number of related industries. To adagtent these changes depend on national andclocal
ditions and responses to specific changes in tirkatg and we should not expect the structureef th
mature industry in these countries to come outé#me as in, say, Sweden and Germany.

The governance framework in each country, and ttieutation of European initiatives with national
frameworks and strategies, have also become manmpleg. In part this arises from the multiple, inter
secting and sometimes conflicting goals, agenddsstimuli that have direct or indirect implicatiofts
HPs, and in which HPs have become enmeshed:

the increasing importance of climate change mithgeat
the restructuring and reform of energy provisiondther reasons;

the belated recognition that heat should be an itapband explicit policy subject in
its own right, and that a move towards renewabdg regjuires similar policies and
support to renewable electricity;

the increasing variety of technological optionsHeating and microgeneration which
are becoming available, and the competition betwieem; and

the emergence of other energy agendas, like sgodeitentralisation and energy
poverty.

The consequence particularly in the countries siittaller but rapidly growing markets is that attesnpt
have had to be made, and still need to be madatitmalise and make more coherent the governance
structures and connect the different policy agendita general level for example, the connectios ha
only recently been made between microgeneratidiativies and the energy poverty agenda — thab s, t
recognise a role for microgeneration in alleviatamgrgy poverty and to find ways to support itsoidtic-
tion in low income households. On a more spec#sue, the training and accreditation of microgermra
installers, the multiplicity of schemes, inconssties between them, and the consequent complaxity a
expense for new entrants, have presented obstaaeswth and quality assurance on that side of the
industry.

The HP scenes in the five partner countries hase/stsignificant differences. These are not entirely
explained by the different sizes of the HP market imdustries, and the differing extents to whidhsH
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have been explicitly identified and supported asose energy efficient option. They also come frafa d
ferences in the characteristics of available enezggurces and traditional patterns of energy pronifor
the built environment; energy industry structuned the roles and characteristics of specific plsyygen-
eral government strategies on energy and envirorheating needs; settlement patterns; and building
characteristics and requirements. In particulay tieflect differences in the response to the asirgly
influential European directives and initiativesemergy and climate change, and to other common pres
sures and trends.

Certain positive influences on HPs are common éccthuntries, even though the precise ways theygtaffe
the industry and its governance may differ: thegéasing importance of climate change; the goallofw
carbon economy and energy sector; increased reliameenewable sources; an increasing emphasis on
better energy performance in buildings; a recognithat microgeneration and decentralised energy pr
duction should be an important part of sustainahlergy strategies, and a recognition of a rangeabi-
nological options.

At the same time, there are some common influetihz@sagain to differing degrees acfainstwider
introduction of HPs — for example, the continuedu® of mainstream energy companies on supply and
the relatively low level of DSM activities; the podevelopment of an energy services model for gnerg
provision; conservative building industries intentreducing capital costs of construction; andaxrttieof
architects who treat energy performance seriousliycan integrate microgeneration into their designs

On the one hand, it is therefore not reasonahlegard differences between the countries in thes¢#ne
as simply representing more or less adequate gigatéor the development of the industry and itgego-
ance, nor to expect the ideal arrangements andmmets to be the same in each country. On the other
hand, it means such an evaluation of the appr@peats and success of each country’s strategytfor in
ducing HPs is more difficult to make and justify.

These caveats notwithstanding, we maintain it le@hla very useful and instructive exercise to campa
the experiences and performance of the partnertigéesiin developing their HP industries and markets
and that carefully formulated lessons can be dfa@m those countries where HPs are used more exten-
sively for those with less developed markets, ahiawe attempted to do in the sets of recommendation

One feature of growing HP markets which it is calitd identify is the market segments where most in
stallations are occurring and the characteristiessers that are expressing most interest, sartbtatllers
can target these first, cater for their specifieds and provide information and service promptly ap-
propriately. In the less developed markets, thesa hicheswhere conditions are most favourable. In-
stallers here still rely to a large extent on webidend users or specifiers like architects knovaibgut
HPs in advance and actively seeking installation.

The powers and traditions in energy matters ofiffferent levels of government in each country form
one of the most important differences affectingghmwvth of the HP market. The pattern varies within
countries and regions as well as between countkigge have found in our activities in differentget
areas, local authorities that are relatively weakactive, that have no recent record of involvatie
energy issues, and that do not act as a countiee wominant influence of energy companies and atark
in shaping energy use in their areas, are a croggding link in efforts to increase the uptakepérgy
efficiency and microgeneration. Conversely, sontb@ities have been able and willing to use eveir th
limited powers and informal influence to suppokdgh goals in their areas.

Access to HP units does not appear to have bessbé&em even for those countries with poorly devetbp
markets and with few manufacturers of their owninabe UK, or none, as in Bulgaria. Units are now
marketed effectively across Europe and most mahwfers’ products are available in all the partrarre
tries. However, HP units continue to be more exenis those countries with smaller markets.

It may also be the case that improvements in amiténg from research and development among manu-
facturers and other innovators — for example, imemgficient compressors and other enhancemersts rai
ing the CoP, or in provision for integrating inftdm solar thermal collectors — continue to bedadtrced
first in countries with larger markets.

Two aspects of HP systems and the markets for themever, affect the development of the market as
much as these differences between countries iavhiability and cost of the HP units. The firstiffer-
ences in practice among installers, and in opin@neng installers and manufacturers about bestipeac
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and the merits of different technical options —sas the choice between vertical and horizontdéctalrs
and among the different types of horizontal cobecand between different ways of providing higher
temperature DHW when the space heating supplyadawer temperature. Consensus on these issues,
and consistency of practice, appear to be lesk/easiieved in countries with smaller markets, ioart
larly when the industry has not been able or vdgllia learn sufficiently from practice in other coues.

The second aspect is the level of consumer cordelan and familiarity with, HPs as a heating andl¢
ing option. The issues around consumer confideheerequirements of building it, and the problems
threatening it, have emerged in our study as ortleeofnost important questions facing the industry i
countries where the market is growing. The noveltthe technology in these countries and general-ig
rance about it; a lack of advice and of informationperformance from impartial sources; some discou
aging experiences of poorly installed systemsryafig to arrange installation, and of trying to getm-
plete and accurate costings; accreditation schémaesre sometimes inadequate, incoherent or patchy
and means of redress that are perceived as inadetaae all contributed to scepticism about thioop
even among those most interested and most favquiratlined to sustainable energy options. Thisessu
points in particular to the importance of buildiggod quality control mechanisms in the industry an
these are a matter for all the players: compainidsstry associations, training and accreditatigenaies,
and government.

Countries have tried different forms of financiapport for HP installations, as all have facedibeier
presented by the high capital costs of installatiord the problem of this unfavourable cost stmecia
relation to competing options remains, even in welleloped markets. Tax regimes, investment incen-
tives, and other general features of countriesirfgial and fiscal systems as they affect HPs,\asp
greatly.

Opinion remains divided both on the lessons toraevd from the experience of support schemes and on
the merits and disadvantages of each type, andeoextent to which other relevant financial cordig

have affected the HP market and should be refotmedcourage it. Most authorities and commentators
have identified problems with subsidy schemes tiqudarly their impact in distorting the marketdit-
ferent times in their life; the effect of frequattanges in their terms and conditions; the way supg
sometimes attached to a limited range of producisstallers; the way subsidies may detract froheot
forms of public intervention; and sometimes a falto publicise the schemes adequately — and tieegta
best ambivalent about the mechanism. There is hemrey agreement on a better alternative or combina-
tion of support measures, and the most approgriateiments in any case will be and arguably shbeld
different in the partner countries.

One implication of the unfavourable cost structarg] its accentuation in less developed markethais
the industry needs to find ways of achieving ecoiesrof scale and efficiencies in installation toeler-
ate the reduction of purchase and installationsc@bvernments need to find ways to support thigeno
particularly in their role as specifiers and pusdra for public buildings. A less geographicallgmirsed
pattern of installation would improve efficiencydareduce installation costs, and organisationslékal
authorities, developers or social housing ageromesmissioning multiple installations on one sitelldo
bargain for lower unit costs.

There are two aspects of technical knowledge iffiéhe that have affected the development of HP-mar
kets. One is the continuing debates and differeatepinion we have already mentioned on the mefits
technical options and practices in design and llatin. While consensus on some of these issugs ma
emerge and certain practices and design featdtestéadisfavour, it is not likely that all theshffer-
ences will be resolved and not necessarily degiridalt they should be. Indeed there is strong aegtim
that experimentation and diversity of practice ieaessary part of innovation. However, as we vadie
cated, diversity may produce confusion among custerand specifiers, and continued conflict ovetequi
fundamental aspects of design and installation refigct badly on the industry.

The second area in which disputed technical knogdes important is in evaluations of the optionisTik
especially important first, as economic, energicifiicy and carbon evaluation has become routinised
and specific values embedded in calculation packémedesign and evaluation and in the advice and
judgements given by ‘cognitive intermediaries’ gatekeepers’ acting on behalf of customers, policy-
makers or regulators. HP advocates like the ingastsociations have often found themselves contgsti
aspects of the evaluation of HPs — for exampl&énchoice of measure or the precise values assfaned
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CoPs in the assessment of the carbon emissionBfiAl the calculation of future economic values in
NPV assessments, and in the assumptions abouathercintensity of grid electricity supplied to HPs

The second way that disadvantageous or disputedl&dge affects HPs is through the summary judge-
ments that appear in popular and media discussitre®ption and even among authorities — partityla
when HPs are dismissed as ‘electric heating’, asmpgano efficiency or carbon saving benefits oveab-
lished alternative heating systems, or as not biegmgwable’ or having a significant renewable comp
nent in their energy source. The validity of thelséms, and the appropriate basis for the calautatihat
inform them, continue to be debated at expert levatademic and energy sector circles. As lorgpas
consensus is reached, or that consensus, or aitHeadetailed arguments and justifications, arteade-
quately translated into more popular messages example, the summaries in information sheets had t
slogans in advertising — then damaging depictidit$Rs continue to circulate.

Recommendations: coverage, basis and formulation

The sets of recommendations for each partner cpwtre intended to cover the range of issues dfigct
the uptake of HPs; to be targeted, specific anlistiea to take into account the understandinghef tcom-
plex relations between the different aspects oHRandustry, markets and governance which has come
out of the work for all the WPs; and particuladyallow the transfer of lessons from countries witbre
developed to those with less developed markets.

The findings of WP4 and our understanding of theegoance context, as summarised here, led us to
identify the following areas and issues, and talpoe recommendations addressing as many of them as
were appropriate for each of the partner countniebat the European level. This summary of the WP4
work has already mentioned most of these and hiisaired their importance.

awareness-raising and education among particumpational and public groups;
information and popular messages;

capacity-building in particular organisations amdwpations;

stimulation and support of innovation in componertd systems;

information on markets and performance;

priority market segments to target;

system and component performance standards aedarit

system integration, especially in the context @f tr zero carbon buildings, and
waste heat sources;

criteria and calculation techniques for economid¢ environmental assessment of
HPs, especially calculation of energy and carborefits, especially for evaluating
GHSP installations against other heating options;

position and merits of GSHPs in relation to ottwenfs of heat pump

popular and political arguments and claims, thdiuence, and way in which they
can be addressed and countered;

information and advice sources and credibility;
messages for marketing and publicity;

support for marketing and publicity;

guality management for equipment, installation sexvice;
compliance with standards;

training and accreditation of installers;

labelling or certification of equipment;

performance monitoring;

testing facilities;
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best practice guidelines, case studies, demomsiretstallations, customer communi-
ties;

building standards, codes, regulations;

national interpretation and implementation of Etediives;

categories, classifications and definitions affegtiPs, especially ‘renewable’ and
‘electric’;

financial support mechanisms (e.g. subsidies tadget microgeneration, or loans for
building renovation);

tax regimes;

planning, environmental and safety regulations;

system cost structures and component costs;

energy prices and markets, including coverage petpation of other heating forms;
dispute resolution;

consumer confidence;

utility obligations and market instruments;

government purchasing and public buildings;

industry structure, relations between supplierstaitters, drillers, etc., role of utilities,
role of energy services and other business mofietas of competition and coopera-
tion;

road-mapping, scenarios, targets and other fuexescises.

The interventions we recommend were based on amtrapsive list of possible governance instruments
drawn up as part of the preparatory work in WP4Haosing among interventions that might achieee th
same objective, and in choosing appropriate agsneciandertake them, we took into account not tmy
specifics of the HP scene but general argumentstabe relative efficacy of the measures, theieptc
ability to different parties, and the oppositioeytmight incur from particular interests.

Some recommended measures address changes ineneralgolicy or practice that would benefit HPs,
where we are in effect arguing for HP interestadd their support to more general calls for action

say, housing energy performance. However, we dtempted to identify what action needs to be taken
by HP interests to contribute to that wider effort.

The recommendations are explained and justifiesiedb@n our understanding of the market and policy
scene in each country and the obstacles and reagnts we identified. The discussion identifieslijke
problems with the implementation of the measunesh sis resistance from particular interests oranad
quate information. In some cases we decided itapasopriate to present alternative measures where w
were unable to decide between them, or where itngasur prerogative to do so. In some cases the re
ommendations are contingent on unpredictable evantsthese necessarily take the form: if theseieon
tions occur, then this response or this coursetidmis suggested.

Given that other national and European organisatom projects had already made and discussed rec-
ommended actions, we drew on these — though naiticatty — but attempted to refine and supplement
them rather than duplicating them.

As well as being discussed among the project pattiee recommendations were trialled in laterrinte
views with key actors and in the policy and regatatoundtables in the UK and Bulgaria, and refined
and expanded in the light of feedback in those.

Conclusion

WP4 was an essential part of the overall projeetfféctively analysed and demonstrated the complex
role of governance in the development of the HRI$ty and markets, and provided essential infoonati
and understanding for the recommendations in wthietwork of the project was encapsulated.
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WP4 entailed more research and desk-based antigsishe other WPs, and fully justified the inctusi

of an academic partner with expertise in energpwation and governance issues and able to bring an
integrated sociotechnical view of the HP industmgrkets and governance. WP4 contributed to, and in-
teracted with, work in the other WPs in ways we hatlentirely foreseen. Issues and needs that eaherg
in the course of the project led us to expand adéfine some of the objectives of WP4 so thatuido
more effectively achieve its outcomes and fulfiliole in guiding the work of the other WPs. Thg ke
output of a continuously updated report on the Edhs in the partner countries proved to be a uragae
valuable resource for outsiders as well as theeptpand its distribution helped publicise the pcbj
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6. Work Package 5: Heat pumps and Renewables

6.1 Task description

The objective of WP 5 was to increase the shaRES (renewable energy source) heat technologies in
the HVAC (heating, ventilation and air-conditionjngy evaluating combination of heat pumps witheoth
renewable energy sources such as

Solar thermal assisted heat pumps

Exhaust air heat pumps

Photovoltaic energy for electrical heat pumps
Biogas used for gas heat pumps

The outcomes of this work package are:

Drawbacks and opportunities for the combinatiohedit pumps and Renewables.
Proposals for increased integration of heat pumpsRenewables.

Information material (including best practice ex@sp on heat pumps and Renewables.

Fact sheets and technical references have bequiledrand evaluated, economic and environmental
analysis have been prepared for UK and Bulgaria.

6.2 Results

The work performed has mainly consisted of two estag
1. compilation of public information on heat pump cbog with RES
gas engine and heat driven heat pumps
solar assisted heat pumps
2. technical and economic evaluation for heat pummplealwith RES
case studies for UK and Bulgaria
In parallel with these technical activities specdissemination activities took place (see WP)
two workshops in France
edition of fact sheets
edition of a guide on heat pump and RES couplingvmlanguages

Detailed description of the activity
Gas engine heat pumps and heat driven heat pumps

Gas engine driven heat pumps and gas fired absorhgat pumps are alternative technologies torelect
cal driven heat pumps. Such type of heat pumpdaase biogas instead of natural gas or liquefigtbpe
gas, or even wood for absorption machine. Direetafsolar energy is also possible.

Gas engine heat pumps (GHP) differ from a convaatibeat by the fact that the compressor is driwen
a gas engine rather than an electric motor. Otleeomajor differences with electrical driven heatnps
is that part of the heat released by the enginecisvered and used for heating the water. Thedzeabe
collected from the engine cooling water or from éixbaust gas for large systems.
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Figure 1: Description of a gas driven heat pump

Generally, gas heat pumps use ambient air as beates but in some cases ground couple systems are
used. For the case of air-source systems, the AlDRewer drop below 1, even in case of very lowba&m
ent temperatures. This means that for the worst, ¢he useful heat is equal to the combustion lreat.
thermore, GHP manufacturers claim having bettefiopmance in part load compared to electrical driven
heat pump. This might be true with the first getieraof heat pumps, but for new heat pumps with-var
able speed compressor this not the case anymore.

It is difficult to compare directly a gas and efézl driven heat pump, as for electrical heat puhmg
primary energy efficiency depends on the producti@thod of electricity its efficiency and the losse

the distribution network. Nevertheless we can gasimpare gas driven heat pumps with gas boilers.
Condensation boilers can reach efficiencies equalightly over 100%. For gas driven heat pumpst te
realised in Japan have shown that the averagéeeit between 1997 and 2005 has increased from 90%
to over 150%. These high performances have beehedaby using more efficient heat exchangers, the
use of scroll compressors and improvement of tiseeggine. The refrigerant fluid used today is HRG4 1

Gas fired heat pumps or absorption heat pumpsesseals main energy source. For domestic and small
scale applications, the heat is generally genetagetie combustion of gas. Absorption machine aset
on the capacity of a liquid or a salt to absorbflbwing refrigerant. The most common fluids uses a
water (refrigerant) and lithium-bromide (absorbgnt)
ammonia (refrigerant) and water (absorbent).

Absorption heat pumps are also named ‘three sdur@ashines as they require a low temperature source
where heat is extracted, a medium temperature souhere the useful heat is produced and a high tem-
perature source for regenerating the absorbentc@abustion). The electrical consumption of theilaux
iaries represents 1% to 3% of the gas consumptiohdat loads in the range of 30 kW to 40 kW.
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Heat Dut

Figure : Principle of an absorption heat pump.

The performances of absorption heat pumps havéisamtly increased these last years by the use of
more complex cycles and more efficient componéigsiting COP over 1.4 can now be reached.

ClimateWell AB is a supplier of highly efficientlso air conditioner equipment with the unique abito
store energy and convert hot water to cooling aatihg. For the first time, a solar powered clingte-
tem can fully meet the heating and cooling requéets of a residential house. Our modular product co
cept also creates opportunities to design systentsoels and offices. Hot water is the energy sedor
the air conditioners, which hence use only an albsahinimum of electricity. It is thus also possild

use hot water from district heating or co-generatmpower the systems.

Gas-driven heat pumps

Biogas could be used for gas-driven heat pumpsgbtd now, the manufacturers are
claiming that the quality of biogas evaluated isigh enough and the engine could be
damaged while using biogas.

Externally fired absorption heat pumps
Presently no manufacturer is proposing such systemsesearch is being performed to
evaluate the use of bio-gas.

Solar driven absorption heat pumps

Solar driven absorption or adsorption heat pumpstan early commercial stage. Such
units are particularly well suited for heating armbling purposes. Presently the payback
time for such system is not economic unless sicguifi subsidies for the initial invest-
ment.

Solar assisted heat pumps

In the present economical context, primary enesgpare and more expensive. That's the reason why
low-energy solutions for house heating and doméstiavater (DHW) generation are more and more
investigated. In this way, many manufacturers odfggpliances that can combine heat pumps (HP) and
solar energy. Some of these solutions have existadore than 20 years whereas other came out quite
recently on the market.

The purpose of the actual document is to invertfogymost relevant of these offers, according to the
technological availability. Many technical combiioaits are possible. However, in the aim of sustainab
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ity — for the customer as well as the manufactaréire offered products must generate energy saidg
in the same time have to generate little over costpared to traditional technologies. For this oeas
despite the present-day offers are quite numetbag,do not really constitute a large technicakdsity.

Many manufacturer websites have been consultetgipslly European ones, but not only. The collected
information is general public one. So the followpg@sentation does not pretend to be exhaustive wit
regards to the existing solutions nor to innovation

It is shown that the commercial offers are actubadiged on the following principles :
HP with solar-assisted evaporator,

Classical HP coupled to standard thermal solaivers

Multifunction appliance combining an air-source HPthermal-regenerative controlled
mechanical ventilation (CMV) and a thermal sokaiver for house heating and DHW
generation,

Photovoltaic (PV) powered HP — principally for stgaor transportable refrigeration
appliances, for medical, military or individual gse

Further information will complete this report abdlé research activities in this field, especiatlyre-
sent a few demonstration plants.

Solar evaporator heat pump :

; HEAT

PUMP

Heat pump with serial solar assistance :

HEAT
el PUMP
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Conventionnal heat pump with solar-preheater watercylinder :

—

HEAT
PUMP

WATER CYLINDER

L

Multifunction heat pump :

R'AA 21 R
VW

C.M.V. 1
HEAT
PUMP

WATER CYLINDER

[
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Solar-photovoltaic powered heat pump (refrigeratinguse) :

LOW-VOLTAGE
REFRIGERATOR
CONVERSION
and
CONTROL

The aero-solar evaporator HP is mature today.

Despite there are not many scientific details m dlailable information about the performanceshete
systems, it seems that the energy saving gendogtedlar power is quite significant. The resultiHB +
solar could divide the primary energy consumptigribor 6 compared to conventional heating systems.
The success of this technology for collective plasta sign of its efficiency. One of the main riegu
ments that large plants have to satisfy is a regn&ntenance of the frigorific fluid circuit.

For small systems, such as aero-solar evaporat® @enerators, despite the low investment cost they
represent for the customer, it seems that the grsengng are quite moderated. Probably this istduthe
small areas exposed to solar radiation, but onaeathere is a lack of experimental databaseswagy

the real-time use of solar energy of these systmantages their use in quite sunny countries (asch
southern Europe or the Mediterranean area). Degpige drawbacks, the relative simplicity of tkesh-
nology makes it competitive for energy saving angestment costs.

The solar assisted HP with a series secondaryitcitan present various configurations. The serges a
sisted with conventional solar thermal receiverasm® today in the R&D domain, as well as more elabo
rated connections of the solar receivers. Howeher series solar HP assistance by the mean of polym
receivers is commercialised since 1990. The pedores of the realised systems presented by the-manu
facturers shows, once again, that these systents r@eimportant mean sunshine to achieve an imteres
ing thermo-economical gain.

In fact, the given performances in often cloudyrtoes (such as Northern France) are similar tee¢ho
obtained with conventional solar-electric DHW geaters (some 60% of energy saving). On the opposite
the electrical consumption can be divided by 4 mwade by sunny weather. The advantage of this tdehno
ogy is its relative simplicity, and the low fill-imolume of frigorific fluid compared to the aerolao
evaporator HP. The low-cost solar receiver is @il advantage, whereas its is contrary witHats
efficiency because large collecting area are eadflyrdable. These two advantages of this technolog
give it an important competitiveness against aetarsevaporator HP, for the same hypothetical Ifesta
tion countries.

The HP combined with standard thermal solar recgiy the mean of intermediate buffer cylinders or
multifunction cylinders are more adapted to low-guadiated countries. The thermal inertia of thefb
ers allows storing the available solar energy émdelayed use for DHW or house heating.

About energy efficiency, this kind of solutions tlead to use HP in countries where winter temipeea
are usually too low (falling of the COP, freezingks), by the possibility of coupling multifunctiaylin-
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ders with several boilers, so conventional onesl(fgas or wood boilers). Moreover these solutiares
adapted for individual houses as well as colledtiviédings.

The main bar to the development of such HP + Smdanbinations, mostly for the individuals, is their
high level investment costs. Despite the mind evafuabout ecology and energy saving, many families
can't afford with a return on investment after &ngeor more. The concerned manufacturers have well
understood this fact, so they try to offer systensianple as possible and also modular, so asdw e
customers to bring evolutions to their heatingesysin accordance to their means.

It is quite the same about multifunctional systeHigh energy performances and high energy savirgs a
contrary with an important investment cost. Thigeally for these technologies designed for passiv
houses, because the potential customers have mpoegtonities to lower the cost prices of separated
ments materials, technically equivalent but momaetitive.

Directly PV-powered HP will still need importantwddopment before being commercially offered for
house or building applications. But the existinglance such as PV powered freezer and refrigevator
tends to show the potential of this technology ipalarly for air-conditioning, due to the possibilito
design the systems for the accordance betweerethart and the solar resource.

Finally, the combination of thermodynamic technadsgand solar energy will always need a specific
study to each case, to take into consideratior lweather conditions and determine the energyieffixy

of an installation, for individual buildings as Wwek collective ones. The operability of the systdmave
risen up during the last years, in such a wayrlatble technologies are offered today.

The actual customers are not very numerous, bytttile part in the technological development, oe on

hand on the commercial field, on the other thamkshe technical following and maintenance of real
plants. The evolution of the minds about energyirgpand ecology, and more competitiveness of the
products should promote a more important diffusibthese technologies in the coming years

Case studies

The technical-feasibility study has been perforf@dcase studies specified by the project partries.
each case study, a complete description file has decumented by the partners to allow the equipmen
sizing, the energy consumption calculation andett@nomical analysis.

The table supplied to each partner is hereundactegt as table 1.

On the basis of the case study supplied data, plebermodel of the building has been built and dyina
cal energy consumption simulations have been pegdron order to:

Estimate thepower of the equipment for heating, air conditioning Ecessary, with EN-
ERGY+ software,

Calculate thennual energy needor heating, air conditioning if necessary, witNERGY+
software,

Estimate the energy consumption with a solar theaygtem with a French dynamic simula-
tion tool SIMSOL, which is running with TRNSYS dymé simulation software

On the basis of the dynamical results, a comparisween, a ground source heat pump coupled with
solar panels and standard alternative solutiorstf@tal boiler, or gas boiler) is performed.

The technical data for the solar panels and thergtdheat pump are from WIESMANN products data
files, as this manufacturer proposes the possitiitcouple different energy system with flexikiliand
reliability.

WIESMANN solar thermal panels references are VitiBiD 2.5 for any case study.
WIESMANN heat pumps references depends on the poeested for each case study.

45



The coupling architecture depends on the size efililding and the power consumption. One storage
tank is adapted for a family house with the draviksaaf energy losses, but with a lower investmeeé (s
figure 1). The solar panels and the supplemenipecgt, in our case the Heat Pump, heat the watéein
same tank.

The Two storage tank architecture is adapted fgelduildings (see figure 2). One tank is dedicated
the solar panels and the other is connected tdafhevater and the heat is supplied by the supplemen
equipment, the heat pump in our case.

it SimSol - [SimSo12*] l=Joli
Fichier Parametres Simulation Reésultats  Affichage Fenstre 7 -

OeHdl 28?7 42 '&efd . OreEad

(81}

[~ Appaint Electique
2 EAppmnl Hydrauligue

Echangeur primaire externe et appoint centralise intégré

Prét T m [
Figure 1 : One storage tank DHW solar system arebitire

. SimSol - [SimSol1*] L:JLE.W

9 Fichier Paramétres Simulation Résultats Affichage Fenétre 7 -] %

Ded: 288 s "Eettl.0re=aa

&

Echangeur primaire externe et appoint centralisé séparé

Prét [ hm[

Figure 2 Two storage tank DHW solar system architee
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For each case, the energetic annual cost is eedlwdth and annual energy cost increase of +12%r/ye

The, the Life Cycle Cost of the HVAC system is enaibd taking into account the investment amount and
the national subsidies

3 cases have been evaluated for Bulgaria:
A apartment building in Varna of 1800 mz
A multi-family house house of 800 m?2
A kinder garden in Varna of 2000m?2

For each case, three heating systems are compared:
Electrical heating
Gas boiler
Solar assisted heat pump

w i ==
w g -
w i -
—

eal and modelled building

Thanks to the ENERGY+ model and the SIMSOL solateay simulation software, the equipments have
been characterized (rated power, surface of paetls,) with the annual energy demand for heatirdy an
annual DHW consumption.

Concerning the investment costs, the electric hgatystem are far less expensive compare to HR&& so
and gas boiler solution, as electric heaters, @iditioning systems (split system) and individulglctric
DHW system are very cheap.The HP & solar systethdshighest investment solution with 600 € subsi-
dies. Exploitation cost is significantly higher fiie electrical system.

Gas boiler and heat pump & solar annual energy aestt the same level or slightly lower for the ga
boiler.

60000€

——Electrical heating annual

50000€ costiE)

——HP & solar annual cost

40000€ —— (€)
Gas Heating annual cost /

30000¢€

— (€) /
20000€

10000€

|

n€ - . : : )
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Then, on the basis of investment evaluation madé&&Bulgarian partner and the financial subsitties
could be onbtained if Renewables Energy are useluitding application, a Life Cycle Cost evaluatio
of HVAC equipments has been realised.

The obtained curves shown by the figure 10 are fmedvaluating the feasibility of Renewables Energ
system with a payback of investment obtained &tgears of buiding exploitation compare to eleetric
heating solution.

400 000,00 €

——Electrical heating LCC
350000,00€ +—— (€)

=——HP & solar LCC (€) /
300000,00€ ——

Gas Heating LCC (€) /
250000,00€ |
200 000,00 € /
150 000,00 €
100 000,00 € / /
50 000,00 € /

0,00€

On the other side, the over-investment of the HE tae solar panels is never paid back in comparison
with the gas boiler solution, with the hypothesfstiie same cost increase for gas and electricitg T
economical feasibility of the HP & solar systemeasily proved if the alternative is only electrical
heating.

The gas boiler is still the more competitive altareasystem with drawbacks :
Gas supplying continuity to be ensured during tlet 20 years,

Greenhouse gases emissions of natural gas comfustio

It can be underlined that HP and solar cannot be pack when building envelop is not performant
enough to limit over investment. An over insulatioh the building could be a solution to obtain
acceptable pay back period.

For UK a small familly house of 50 m2 has been eatdd.
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The electric heating system are far less expertsivgpare to HP & solar and gas boiler solution,les-e
tric heaters, and electric DHW system are very gh&he HP & solar system is the highest investment
solution with 30% of investment subsidies.

Exploitation cost is significantly higher for thieetrical system. Gas boiler is cheaper than tta pemp
& solar panels because of low price of natural gas.

The annual energy costs have been calculateddmytstems over 20 years, as shown by the figure 9.

£00D €
——Electrical heating
annual cost (€)
S000€ —— __Hp & solar annual
cost (€) /
4000€ —— Gas Heating annual
cost (€£) / /
3000€

100C €

o
&

18 0 a 2 A 6 g 10 12 14 16

Figure 3 : Annual energy cost for the 2 systems

Gas is cheaper than HP & Solar and Electrical hésafar more expensive.

Then, on the basis of investment evaluation madi®yJK partner and the financial subsidies thatdo
be onbtained if Renewables Energy are used fodingilapplication, a Life Cycle Cost evaluation of
HVAC equipments has been realised.

The obtained curves shown by the figure 18 are fmedvaluating the feasibility of Renewables Enyerg
system with a payback of investment obtained &tgears of buiding exploitation compare to eleetric
heating solution.

Because of the low cost of natural gas, the investraf HP and solar panels is never paid back.
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120000,00€

—Electrical heating LCC
(€)
100000,00€ +— ——HP & solar LCC (€)

Gas Heating LCC (€) /
R0000,00€ —
60000,00€ /
40000,00€ / s
20000,00€ / /

0,00€

Ground force Heat Pump and solar panels techreeailfility is difficult to prove for building prog
when it is possible to install natural gas boiler.
Itis, in the studied cases, always easy whencibispetition with electrical heating system.

The drawbacks of heat pump remain the high invastiaed the electricity cost that are hardly compen-
sated by system efficiency. The unknown paramsttird increase rate of energy, and the similagty b
tween gas and electricity in the near future.

The only case where the feasibility is possiblelarrcondition of installing efficient ancillariethe build-
ing envelop has been totally retrofitted to redpower demands for heating. In that case, the awer i
vestment is dramatically decreased and the ecombfe@sibility can be shown thanks to national subs
dies.

It another proof that a global energy approacteeded to ensure renewable energy system applidation
building field.
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7. Work Package 6: Communication and Dissemination
7.1 Task description

The general description of the planned Communipnaind Dissemination is given in Annex 1 of the gran
contract:

Work Package 6: Communication and Dissemination

Objectives:

Obijective of this work package is communication disdgemination of the project findings. In-
formation flow to the target groups will be faalied and the project activities will raise the lev
of awareness on heat pumps as being an energieefflieating system.

Since promotion of heat pumps is the key objeofitleis project, the activities reported here ar
essential for the success of the project.

Approach
Existing information material like leaflets, guideds and software tool (e.g. a simple calculator
for cost comparison, etc.) will be gathered, evéddaand if necessary redesigned. Emphasis is
laid on the practicability of materials/tools.
Focus is laid on material for installers/planerscainformation for end users. The target group
policy makers will be involved in the developmérgalicy measures (see WP 4).
Different approaches for dissemination and commatioa are selected for the different target
groups.

1%}

)

Outcome of this work package:
Increased information levels on heat pumps fortéinget groups end users and installers
Increased awareness of the advantages of heat pumps

Positive engagement of end users and installeheat pump applications (increase in instal
lations)

7.2 Results

The overall goal of the ProHeatPump project waesch a wider deployment of heat pumps, especially
in less developed markets, such as Bulgaria antUkK€eTo achieve this goal existing and newly devel-
oped information material on heat pumps was dissat®idl and communicated to the target groups via
workshops/seminars, trade fairs and regional psideal associations, as well as the project webEhe
public has been informed on project objectivesrasdlts via e.g. press reports and the project iteebs

Obijective of communication and dissemination offihgject findings was to establish an information
flow to the target groups. The project activitiedped raise the level of awareness on heat pumipsiag
an energy efficient heating system. Since promatidmeat pumps was the key objective of this ptojec
the activities reported here were essential fostieeess of the project.

Focus was laid on material for installers/planerd aformation for end users. The target groupqgyoli
makers were involved in the development of polisasures. Different approaches for dissemination and
communication were selected for the different taggeups.

In the ProHeatPump project, the mainly addressggtgroups were:

End user¢SMEs, house owners / building associations)
Final decision on the heating system is made byuseds. Informing this target group is a first
and indispensable step which enables them to dedideat pumps.
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Installers
Installers are very close to the customer whenorites to decisions on heating systems. If an
installer is not well informed about heat pumpsiiight recommend not to implement one,
even if the end user would like to have one. Inegal) amateurs rely on professionals when
decision on technology has to be done. Theref@@tbject consortium addresses installers as
a second target group.

Policy makers
Experience (e.g. in Sweden) shows that the widktypoontext has a great impact on the up-

take of a technology. Policy makers have to berinéal in a brief and concise way.

Further target groups (only addressed in a widesejewere thermal equipment industry, building arith
ties and building companies. Different regions waresen in each country for arrangement of workshop
trade fairs etc. The regions chosen were:

Bulgaria: Varna and Dobrich

Germany: Landkreis Osterholz & Landkreis Rhein-Erft
France: Region Rhone- Alpes

UK: Edinburgh & East Lothian

Sweden: Provinces Kalmar, Kronoberg and Blekinge

7.2.1 Activities Carried out

In the project, a website was established withenfitst 3 months. The site domaiaww.proheatpump.eu
was chosen for this project. In the second versfothe project webpage, different levels (interhpub-

lic) and in five different languages were estaldishproviding information material (downloads /Kkkn/
etc.).

The project webpage has been updated with newqirggsults as soon as they were publishable. The
website was mainly designed for the target grobpswant information on project results, e.g. esers,
installers and policy makers. Some parts were malitected to end users, such as the forum and the
online cost calculator software.

Willkommen auf der ProHeatPump Webseite

In addition to the planning in Annex 1 a forum haen established for people who want to ask questio
and discuss GSHP on a European level. So far tijegbipartners have started to fill the forum wejtres-
tions and answers themselves, so that it will moab empty space. Anyhow this approach was nas+eal
tic. Finally the forum did not find the expectedoaance, probably a result of the fact that thege a
meanwhile a lot of information channels on heat psiso that such forum was simply not needed.
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== An eForum has been implemented to the project VBEB-

The statistics of the website is being monitoredni-the launch we have had well over 40.400 page
views by more than 4.250 unique visitors. The ndastnloaded files are:

# File Downloads
1 Proheatpump D9.pdf 744
2 Factsheet proheatpump.pdf 572
3 Proheatpump D19.pdf 537
4 Proheatpump D21_FR.pdf 492
5 Proheatpump D11.pdf 460
6 Proheatpump D4.pdf 351
7 Proheatpump D3.pdf 333
8 Proheatpump D1.pdf 302
9 Proheatpump D8.pdf 297
10 Proheatpump D5.pdf 246

A total of 10.070 downloads have been made fronY2ZLB-01 to 2009-05-31

Guideline(s) for decision on heating with heat psr{target group: end users)

Existing information and promotion material for emskrs was reviewed. In line with the dissemi-
nation activities (Information campaigns / roadwhd etc) suitable material was selected. Focus
was laid on easy to understand best practice exemnphotographs of heat pumps installed in
houses, etc. In Germany and Bulgaria guidelineg bh&en developed on the base of the analysed
material. The guideline report is downloadable @ project website as Deliverable 12.

Comprehensive guideline(s) on heat pump techncdoglyinstallation (Installers / engineers),
Existing material for installers/planers/engineses reviewed. Suitable material was selected and
used in a one-day training session held in Varndgdia. The report on the guidelines for in-
stallers is available for download as Deliverat8eoh the project website.

Software tool to calculate heat costs generatduklay pumps

Available instruments have been analyzed. At tleaetool from Sweden was accepted by the pro-
ject partners and has been embedded into the WiEB-T8anslations in all project languages have
been done and have been installed subsequentlizgeAsind of the project the tool has been revised
and transformed in a WEB data base tool. Deta@lslascribed in deliverable 11 of the project.

As a result the tool has in increased usability staility which will allow the use also after the
end of the project when the maintenance of the WiEBwill be restricted. Also the new construc-
tion of the cost calculator allows embedding itexternal WEB sites in follow up activities which
enhances the value of this ProHeatPump produdhéiuthe user guidelines have been adapted in
order to improve the usability of the tool. Theltisoavailable in all project languages except
French. In French language still the old tool isig® since there was no support from the French
partner to enable an update of the French version.
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Home Calculator for comparison of heating cost

Tnput data:

Anmalbeat 20000 |

demand (Wh)
Grownd Source Ol boikr Dircctclectic  Pelitboder  Pelltbumer ~ Woodboier  Electic boier Disicthea
Heat Pump
e | o | a0 | e |am o 370 o0
1015 @kWh 1100 @3 (015 |€kWh 265 |Gon 25 |Gkon |27 €m3 015 EkWh 006 &)
300 o oo [0 00 |55 55 Joa 75 [og 175 Jo lss _Jog 100 %

99 MWhim3 48MWhion  4SMWhton 1 MWhm3
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Google

Q
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Calculator for comparison of heating cost

Select heat source(s): M

B B (Cale )

Input data:

Annual heat demand 20000 kWh

S

pump

Investment cost 16200 € 6500 € 3200 € 10000 €

Fuel cost 015 €kwh 110 &1 015 &kiwh 27.00 &m®

Efficiency 300 % B0 % 100 % 7% %

Results:

Heat content of fuel — — 9.9 kwhi — — 1.0 Mwhim®

Primary energy demand 66667 kWh 25,0000 kWh 20,000.0 kwh 266667 kWh i

Quantity needed 66667 kWh 25263 | 20,000.0 kwh 267 m*

Capital cost 1560.1 €lyear 6259 Elyear 3082 Eyear 9630 Elyear

Annual fusl cost 1,000.0 €year 27778 €fyear 30000 Eyear 7200 €lyear
— ¥ PR mamm s PPy J " il
Done @ Intemet | Protected Mode: On «w= - __..and the new tool

7.2.2 Action in Target areas

Germany / swb

Contacts had been built up with utility servicettes and installers in both German target areasgtiie
first reporting period. Installer lists are avallafor both regions. In June 2008 ProHeatPump sisfaky
participated on the Publica 2008, a regional bissirfiair which was visited by approximately 20.0@-v
tors. In forehand of the event discussions had baseed out with various installers and the reglartili-
ties. Information material about ProHeatPump abdbahure for house owners published by the German

Geothermic Association as well as the project postze available at the exhibition stand of allitigis
as well as one installer company.

54



Publica
Osterholz- Scharmbeck
718 June 2008

The event was pre-
pared in cooperation
with utilities and in-
stallers

Heat pumps and the project were successfullydiited during the PUBLICA, a regional business fair
in Osterholz- Scharmbeck which was visited by axprately 20.000 visitors.

Publica 2008: An interesting side
effect was that the exhibition hall
above left on the picture is acclima-
tised by a gas driven air to air heat
pump which was explained on two
guided tours by the owner and in-
staller to the public

The 2 days participation on the Publica 2008 wasxaellent opportunity to promote heat pumps and to
inform about the ProHeatPump project. Heat pumpada strong interest also by partly already well
informed visitors as could be proven by variousasions during the event.

In 2008 the first nation wide Heat Pump Action Weeganised by the Geman Heat Pump Association
took place. During this campaign more then 2.40thehad been arranged all over Germany within two
weeks. More then 1.600 actions had been carriebylaical installers. One of the events took pliace

the target area Osterholz. For this reason themagproject partner swb decided to focus orgaalise
outstanding events in the context of ti&campaign which was scheduled betweeh &4April and &

of May 2009. The aim was one hand to give additisnpport to the nation wide campaign at local leve
on the other hand to take benefit from the fact thaing these weeks heat pumps would find a broade
interest in the media.

For the preparation of the event a meeting witlallatstallers was organised in the target arearDsite
on 3% of March 2009. The meeting was attended by theethmost active installer companies and the swb
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project management. Subjects of the meeting weredhtribution to the nation wide Heat Pump Cam-
paign 2009, the participation of local installarsaitraining scheme according to EU-CERT and opport
nities to arrange a closer cooperation betweelotta heat pump pioneers. Further the planneditiesv
of the project during the campaign were synchrahigi¢h planned actions of the installers in ordet g
synergies instead of double work. As a result & theeting the actions described below were caoigd

On the 7' of May the Electricians Guild organised an exfipiton heat pumps for end users in the facili-
ties of the Stadtwerke Osterholz- Scharmbeck (Lotilitly). It was agreed with the utility and theilgl
that ProHeatPump should arrange 2 side eventsstesthibition.

The first one was a meeting with installers from lieating and the electricians’ guild. Objectiveswa
inform about the actual legal development in Geryrmmcerning heat pumps and the necessity of quali-
fication. Jorg Rummeni from the German HeatPumpmaAisgion could be won as speaker who was able
to inform the participants from first hand abowt ttew RES directive and the adaptation into German
legislation and especially the new grant schemekdat pumps. He also introduced the EU-CERT
scheme which has become much more relevant now gimality requirements for installers become more
and more crucial for the marketing.

Installer meeting Osterholz- Scharmbeck,
May 7 2009:

Presentation Rummeni on market devel-
opment for heat pumps

Installer meeting Osterholz- Scharmbeck,
May 7 2009:

Mrs. Heinsohn from ProArbeit explains the
options for subsidies tBU-CERT partici-
pants

In the 2° part of the meeting the local Employment Promosonicture ProArbeit informed about possi-
bilities to give grants in the framework of a ragw ESF co-funded scheme tom promote individual fur
ther education in SMEs in Lower Saxony. This fuigddould contribute up to one third of the cost for
EU-CERT patrticipation.

The meeting had been prepared by a telephone yngithi about 60 installer companies. The key ques-
tions were related to their involvement in heat puusiness, the interest in further engagemengat h
pump promotion and interest in qualification andiieation according to EU-CERT. An interesting re
sult was that in general the electricians were neotausiastic about the heat pump subject and ready
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engage them then the installers of heating sys(segsalso D 20). At the end a list of 22 compawiidis a
declared interest on qualification could be setTie companies on that list were the addressedldor
invitation to this installer meeting. 14 from th2 @ompanies registered to participate of whichlffjra
were present. Three other companies were bourtexhibition which took place in parallel and @bul
not participate. They were informed after the event

As a result of the event an arrangement was matthetind German Heat Pump Association and one of
their contracted training centres for EU- CERTd®pecial EU-CERT course arranged for participants
from the region. To increase the interest and thmber of possible participants an information fetias
been sent out also by the regional Chamber of €r&fte 40 hours training course is scheduled tbista
September 2009.

The 2“ event in the framework of the exhibition was datidl to end users and took place in the evening
of the 7" May on the same place. Again Mr. Rummeni was therlote speaker. The event had been an-
nounced in the local newspaper and was visitedlhya2ticipants.

An evaluation of the event based on the feed baektipnnaire developed in the project (see D 7tkvhi
was filled in by 16 visitors led to the followingsults:

The article in the local newspaper brought 75%hefuisitors. 25% decided spontaneously to par-
ticipate in the evening event during their visitlie exhibition in the afternoon.

7% of the participants declared the informatiorereed as very useful, 80 % as useful and 13 %
found that no new information had been providethém.

The practical applicability of the information wssen by 63% of the participants, 31% thought
that the information was partly applicable for thand 6% did not see any practical applicability
with the explanation that the investment cost fougd source heat pumps would be too high.
94% of the participants were end users, 6% installe

As the motivation to participate in the event 6986ldred that they were interested in general in-
formation on ground source heat pumps. 13% merditine marketing advices for heat pump in-
stallers and 18% the international know how transfe

62 % of the participants declared that they wowdnberested in further information on heat
pumps against 38% without further going interest.

End user event Osterholz- Scharm-
beck, May 7 2009....
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Jorg Rummeni informs about the ad-
vantages of heat pumps for private
houses

The next event was carried out or"28 May 2009 in cooperation with ProArbeit in tirarhework of a
regional well accepted information scheme for locdustries which ProArbeit carries out on behélf o
the districts Business Development Department utidebrand “OHZ power”. The event was entitled
“Energy saving in enterprises — the use of heatgsuim industrial facilities” and dedicated to leaglistaff
or owners of local SMEs. It was arranged in theTRIEentre for Innovation in Osterholz- Scharmbeck.

The objectives of the event were to

inform representatives from local SMEs about thpants of future development in the energy
sector on their enterprises,

show the access points to reduce energy cost icofimpanies,

inform about reduction of heating cost and CO?2 siniss through use of heat pumps in industry
facilities,

give practical evidence on the advantages of hgatith heat pumps during an on the site visit
and

inform about grants for energy surveys in SMEs.

The event was announced by newspa-
per article as well as a mailing in the
OHZ power action

Key note speakers were Martin Mergelmeyer from J®acker Engineering and Horst Kammeier from
Kammeier Multi Services, a local owner of rentedustrial buildings and facility manager. The megtin
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was attended by 14 participants of whom 5 werelless or energy advisors. The rest were owners or
leading staff from SMEs.

Local entrepreneur Horst Kammeier
informs about experiences with heat-
pumps in his industrial facilities

At the beginning the project coordinator gave binébrmation on the ProHeatPump project. Then Mr.
Mergelmeyer gave an overview about the differentas points for energy saving in an enterprise and
informed also about a national grant program wipays subsidies to SMEs for energy advice. Mr Kam-
meier presented two models of using heat pumpsifabilities. The I example was a refurbished for-
mer factory hall which is now serving as hall feeets and exhibitions (see above description Pablic
2008). This building is acclimatised by a gas maliaven air to air heat pump.

This heat pump heated industrial
building was visited during the event.
Heat pumps are located in the 4 boxes
along the wall

The 2% example was a new building in an industrial arethé neighbourhood of the NETZ Centre which
hosts 4 start- up companies. For each of the 4 admpnts a heat pump unit delivers the heat in ¢omb
nation with a hydraulic low temperature ground mepsystem. The ambient energy is captured by i hor
zontal collector system. Due to the relatively draatface of the collector a system for re-warntimg
ground a fan coil can take warmer temperature ftwerair to warm up the collector field. The funafing

of the equipment was explained on an in- situ dsiing the event.

An evaluation of the event based on the feed baektipnnaire developed in the project (see D 7riwhi
was filled in by 14 visitors led to the followingsults:

The mailing in the “OHZ power” scheme brought 2f3te visitors. 1/3 came by information
given by friends or colleagues.

8% of the participants declared the informatiorereed as very useful, 75 % as useful and 17 %
found that no new information had been provideth&m.
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The practical applicability of the information wsesen by 75% of the participants, 17% thought
that the information was partly applicable for thend 8% did not see any practical applicability.
64% of the participants were end users from lauddistries, 36% installers.

As the motivation to participate in the event 838¢ldred that they were interested in general in-
formation on ground source heat pumps. 8,5% mestidine marketing advices for heat pump in-
stallers and 8,5% the international know how transf

73 % of the participants declared that they wowdnterested in further information on heat
pumps against 27% without further going interest.

Since it was evident that it would not be possibleesach the number of participants in the evesits a
pointed out in Annex 1 of the grant contract thejgmt management had decided in autumn 2008 to ar-
range also some activities in Bremen. For this psepan internal meeting in the swb group was ae@ng
on 23% of October 2008. The meeting was attended by tiécipmnts from the different departments of
swb group. Objective was to inform about the proged to discuss options and ideas to pick up #a¢ h
pump subject by the swb group. As a result in M&@09 a new product coupling heat pumps with a
special tariff for certified green electricity wisinched in spring 2009. Also a guideline for endsuim-
ers had been developed in close cooperation wétiptbject in form of a brochure and a leaflet. Espe
cially the survey carried out for deliverable 12ead user guidelines influenced this material a lot

Brochure (left) and

Leaflet (next page) guide swb customers to decision
about an heat pump investment
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The brochure which was originally made folr the Bearmarket and paid by swb internal funds had also

been adapted to the target area as a ProHeatPodipcpand will be used there also after the entief
project for end customer information.

The new product and general information on heatgawas also subject of two events which had been
carried out in May 2009 in Bremen. One event toak@on Monday 1M.of May in the swb Customers
Information Centre as information evening about peenps and the new “Thermo pro nature” tariff.

Information evening on heat pumps in the
swb customer service centre in Bremen

The second event was dedicated to installers amgd@ut in cooperauon wiin sremer energiekonsens
This organisation is working as an agency for infation on energy efficiency and climate protection
which is supported by regional utilities and thetestof Bremen. Taking benefit from the presendglof
Rummeni from the German Heatpump Association iratiea on 7 of May an Installer Lunch was organ-
ised. Due to the fact that two other events with Rluammeni in the target area Landkreis Osterhadz ha
been scheduled in the afternoon and in the evehaagombination of lunch and presentation was asen
the only option for this event. Unfortunately athcs option was not sufficient to attract a relevanmber
of participants. In spite of more then 150 invitat sent to addressees on the Energiekonsensgrigtin
only 11 participants came including internal sfedfn swb and the speaker. There were two presentati
in the event. The first speaker from the swb sadggartment introduced the new activities of swiha
heat pump market. Mr. Rummeni introduced the patitthe German Heat Pump Association especially
under the scope of quality management for heat pugpneans of qualification and certification.
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An evaluation of the event based on the feed baektipnnaire developed in the project (see D 7riwhi
was filled in by 4 visitors led to the followinggalts:

The mailing by Energiekonsens brought 3 from 4 amsw visitors. 1 came by information given
by friends or colleagues.

All answering participants declared the informatieneived as useful.

The practical applicability of the information weesen by 3 of the participants. 1 participant did
not answer on this item.

3 participants were installers, 1 was energy adviso

As the motivation to participate in the event 3tiggrants declared that they were interested in
general information on ground source heat pumpsertioned the marketing advices for heat
pump installers as motive to come.

3 of the patrticipants declared that they wouldrtterested in further information on heat pumps
against 1 without further going interest.

Germany / RWE Energy

German partner RWE has a long tradition in prongplieat pumps. Reason is that in a lot of regional
markets where the company is active, they onlyedetitricity. Thus there is at least in these miarke
internal competition between heat pumps and gas.séhe company permanently promotes heat pumps
by special publications, events, special tariffd arbundle of information on the company’s webd$ita.

this reason no specific events in target areadkad foreseen since the target area receivesrreaa
gagement for heat pumps then other RWE regiongtetsar

It was also planned to give a presentation (onalsreRWE Energy) at “4 Warmepumpenforum” in
Berlin, October 2006. Target group of the eventimstallers/planners, manufacturers and politicians
national level. This participation had been posgzbuntil the & forum in Berlin in October 2008 where
Roger Nordman and Ingo Eichberger presented thddat®ump project and the actual results.

Also Jorg Rummeni from RWE was one of the speaketfsat event, who by the way had been delegated
by his employer as a political contact officertie German Heat Pump Association from fall 20071 unti
the end of the project. By this way project resatiald be communicated in real time to the politiesel

as well as the project was well served with fisbdh information.

It was also planned that additionally to thesevitas, RWE Energy should disseminate information o
heat pumps and the project activities regionallyusing project resources for travel and organisatia

Different information evenings with building ownerstheir regional distribution areas
(about 4-5 per year during the project)

Different events with architects, planner, etcpé3 year)

Different events with manufactures of heat pumpmsiastallers (exchange of experiences)
Participation on different regional fairs (renexpaigsburg, Bavaria; Deubau and SHK, Es-
sen, NRW,; etc.).

The number of the described events has been achi@nghow a detailed report was not available at th
end of the project.

Sweden

A one day energy fair, “Nybro energiméassa”, witivate households as main target group was held in
Nybro (SE) in the beginning of September 2007. fHirewere organised together with the municipadity
Nybro and the small house association. The fauiged on heating in houses. The energy expert Lars
Andrén held a lecture regarding different heatiligraatives. The fair was visited by about 500 peop
and there were about 18 exhibitors. Informationemak about heat pumps was distributed at the fair.
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There were discussions about heat pumps and comsliid install a heat pump: Positive and negative
aspects including economical and environmentakssuere presented. The fair made it possible &+ vi
tors to get information from both installers andépendent energy advisers. Visitors were also riméolr
about the ProHeatPump project.

In the middle of April 2008 a seminar were heldiskarshamn, Sweden. The intention of the seminar
was to show how low temperature heat can be uséeMelop an area. Heat pumps are a technology to
make it possible and more profitable. When for epl@na heat pump is combined with waste heat from an
industry the efficiency factor for the heat pump t& raised and more useful heat is produced wi#h r
tively low input of primary energy. Heat pumps areery common heating source in Sweden, but tisere i
still a large potential and the interest is growaisp for larger buildings.

Different ideas and experiences were discussedglthie seminar. ESS presented information about hea
pumps and possibilities to use the heat. ESS hasdaut a pre study to use waste heat from auyear
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industry. The result of the case study concernirgceeation and conference centre and a green house
using waste heat as heat source were also presented
The seminar was attended by 39 policy makers ameé € end users.

On May 21st 2008 an Education seminar for energisats and consumer advisors has been arranged in
Karlskrona. It was a 2 day course on heat pumpspaperation with Mats Carlstréom and Martin

Nylander (former Swedish heat pump associationopeel) and Jan Lindstrom from Thermia with 25
participants.

May 2F' 2008: Education for energy
advisors and consumer advisors in
Karlskrona

Three day energy fair, “Miljd&Energi 2008”, withipate households as main target group was held in
Kalmar (SE) in the beginning of June 2008. Theias organised together with local authorities-Mil
jofordon Syd, Destination Kalmar and Kalmar UnivistsThe fair focused on heating in houses, cars
driven on renewable energy, but also ecologicaidivinformation material about heat pumps was dis-
tributed at the fair. Discussions about heat pum@® held with end usersistallers and small house
manufacturers regarding energy efficiency possigdiwith heat pumps and other heating alternatives
was also discussed how to increase the perfornaroeat pumps. Visitors were also informed aboet th
ProHeatPump project and experiences from heat pumgiber countries. The fair was visited by about
1000 people and there were about 30 exhibitors.

UK

The UK partner University of Edinburgh held a magwent in Edinburgh on 22nd September 2008, in
cooperation with the UK’s Heat Pump Association &rdund Source Heat Pump Association. The event
covered activities required for deliverables 15a2d 29. A special website had been established:
http://www.gshpscotlandevent.org/ .
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The event was aimed at installers, architects aswufacturers of heat pumps, but of course others we
also welcome. The event was divided into an exbibjtwhere manufacturers and service providers
showed their products, and a conference/workshagevimany aspects of GSHPs were discussed.

Plenary talks included a brief introduction to thi€ GSHP scene, and key organisations introducet-the
selves, e.g. GSHPA, HPA, EST. Further on, key ssuere identified and points of contention and chal
lenges were described. The four workshops that tveldk covered topics of interest to architects and
builders, installers (technical), installers (mairkg) and those concerned with policy and regutatio

In the architects’ and builders’ workshop, the chijee was to provide an opportunity for participatd
present experience and cases, to introduce pamigmot yet involved in GSHPs to the technology an
issues, and to identify requirements: policieppsut, information, forms of cooperation.

The technical workshop for installers focused droisucing newcomers to key requirements, issues,
choices for design and installation of systems,tariddustry structure and relations, contractgtg, In
addition, an introduction to accreditation andrtiiag systems and requirements was given. Presemsati
and views on case studies of installations werergito share early experience and problems andalso
allow experienced installers to describe their expee.

Workshop 3, Installer Marketing, was held to sunisgageneral publicity for GSHPs, supplier and in-
staller marketing methods and experience, andrtorarise and review results of PHP marketing surveys
among installers. It was important to identifyweggments and actions concerning policies, suppod,
information, forms of cooperation, national pulifcand information initiatives.

Workshop 4, policy and regulation identified angblexed key policy and regulatory issues and require
ments as well as examined experiences and valugeidy schemes and other financial support meas-
ures.

In total, about 160 participants attended this dag-event. Many voices were heard that this waexan
cellent organised event that brought many diffeggatips and interests together to share experience.

65



Impessions from theProHeatPump
event in Edinburgh in September 2008

France

The French partner had to carry out one workshap@imold a presentation on heat pumps and renew-
ables at the annual meeting of AFPAC (L'Associatiwancaise pour les Pompes A Chaleur) with target
groups installers and manufacturers at nationallev

Bulgaria

Various activities have been carried out in Bulgda present the project and it's subject on natitevel
events

April 19-20, 2007: Participation and presentationaoConference of The Municipal Energy Ef-
ficiency Network EcoEnergy in Gabrovo, Bulgaria.

November 15, 2007: Participation and presentatiom &Vorkshop “The Norwegian cooperation
programme for economic growth and sustainable deveént in Bulgaria“in Sofia.

November 16-17, 2007: Participation and presemtatio a Managenergy Training Programme
Module “Developing Successful Sustainable Projeftis'Directors or Deputy Directors of Local
& Regional Energy Agencies (LEAS) in VARNA, Bulgari

December 5-6, 2007: Participation and presentaiiom Conference of ABEA ( Association of
Bulgarian Energy Agencies) in Sofia.

April 1-3, 2008: Participation and presentationEmergy Charters’ “In-depth Review of Energy
Efficiency Policies and Programmes of Bulgaria”

A one-day information day on heat pumps with spogsentations, Posters, examples of heat pumps, etc
in cooperation with heat pump manufacturers (taggetips: SMEs, house owners; number of participants

about 200 in average; regional level) has beerechout according to Annex 1 of the grant contract
12" of December 2008 in Varna.
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An evaluation of the event based on the feed baektipnnaire developed in the project (see D 7riwhi
was filled in by 128 visitors led to the followimgsults:

21% of the participants came on information byrfde and colleagues. 10% came based on in-
formation in the exhibition. Media information wasevant for 23%. Most important was infor-
mation via internet which attracted 47% of thetois.

As most relevant information source Seminars (3&f&) conferences (38%) were mentioned.

From all information material the participants fss@én about ProHeatPump the general report on
the policy and marketing mechanisms was mentiorigd42%

40% of the participants declared the informatiarereed as very useful, 60 % as useful.

The practical applicability of the information wsesen by 79% of the participants, 21% thought
that the information was partly applicable for them

67% of the participants were end users, 18% irs&lb% producers, 8% traders and 2% politi-
cians.

As the motivation to participate in the event 3586ldred that they were interested in general in-
formation on ground source heat pumps. 20% merditine marketing advices for heat pump in-
stallers and 45% the international know how transfe

All the participants declared that they would bieiiasted in further information on heat pumps.

7.2.3 Conclusions

Target groups

The most effect in terms of engagement and inteaase from the target groups installers and manufac
turers. These target groups also acts as mulspieproject results, since they use material @irtpro-
motion activities. This target group is probablg #asiest to reach out to via branch organisatans,
they act as multipliers, so the benefinbe much better than reaching out to end usewder to attract
installers and manufacturers, the information rtedae on a higher level than when reaching outitb e
users, hence there is a need to prepare good faeemmaterial.

End users is a target group that also have latgeeist in the project, but is more time consumagetich
out to in an individual event like a personal megtin a trade fair or a workshop. End users aregher,
acting as ambassadors for the technology whenhtiesy a good working system that saves them money.
Often other end users listen more closely to theighbours that to the salesman that sells theuptod

Reaching out to policy makers is the toughest tsisice they have little time, and the messages baust
very clear. In this project however, we reached ynaolicy makers in especially Bulgaria, which is a
proof that heat pumps have attracted policy make@ means of reaching ambiguous EU renewable en-
ergy targets.
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Website

The website was early online, but there was lidtlatent in the first months. It would probably letbr to
wait with launching the website until there is maraterial available. It would also be a good idehrtk
the project website with a newsletter that dravesdibn to the website. The newsletter can thermance
new material on the website. By cooperating witkady existing branch organisations or internationa
organisations, and supplying material to their detker, a larger audience can be reached earhein t
project.

Workshops and conference

Workshops and conferences are very good ways hegtte business, and by inviting good speakers,
there is a good chance to have a large audieneeofanisation of the practical issues in the eventd
be rather time-consuming, therefore it is goodrtarsge the workshop together with a professionahev
organiser.

In the planning of the contents, give time slotsrfetworking and discussions, since there alwaghadst
of time.

8. Final Conclusions

Generally it can be stated that the high investrest of HP units and of drilling boreholes resiita
price of a heat pump installation at two to thieget the price of a state-of-the-art gas boilertis price
difference has to be overcome by lower operatirgg oresult in a total cost of ownership advantage
market success in such areas is nearly only pessilkh an equally large gap in energy prices (this be
illustrated by energy price ratios).

Owners of newly constructed houses are reluctatatk® out additional loans to finance a more expens
heating system even though such action would bénmare cost effective in the long run. Installers
should inform the consumer on the total cost of eship topic. Banks could assist and could alse pro
vide larger loans, because energy cost for heapgheated houses are lower than those of compagable
and boiler systems.

The explosion in energy prices however seems te haslear impact on the attractiveness of investmen
in heat pumps, in particular in regions where thieggfor fossil fuels has grown stronger than foat
electricity. Market growth is likely to be much fasthe lower the energy price ratio between dlgttr
and competing technologies becomes. Such a develdgmmore difficult to achieve in countries with
developed gas grids. Usually actors try to seriohaimper the promotion of ground source heat-pumps
(and others).

Installing HPs in the renovation of old housesosistimes problematic, as it requires larger effant
energy audit, renovation measures for roof, windamsl garden). However if the result of such assess
ment is positive, heat pumps are particularly welted for old buildings that have at least a lempera-
ture heating system (with new technologies aregasting to overcome this limit. In this case expess
additional measures like insulation of roof andlwabities or a new heat distribution system caipds-
poned or cancelled completely.

The price for ground source heat pumps and theiamea specifics of the retrofit sector createghhi
hurdle for the increase of heat pump sales inghevation segment. In connection with demographic
change the requirements from and the expectatiorshuilding are changing. If the inhabitant ofcaibe
is close to retirement or even already retire, iitot untypical, that his heat demand is much taven
that of comparable humans. In most cases he divelsealone in their houses and are just heatiag th
rooms they really need. The high up-front investioeast of heat pumps requires a 10-12 year time hor
zon to recuperate them. In particularly seniorsaligly from renovation stating that they will havebear
all the cost but limited benefit.

68



On the other hand demographic change also decréesasmber of young families which construct a
new house, which is the most interesting modehstall a ground source heat pump. The heat pump mar
ket comprises two distinct segments. One is theaferiresidential market with largely standard inidus

ally produced systems; the other is for public usibess facilities which use bespoke systems dedign
and assembled by specialist companies. Accorditigigesplit in the market there are in most co@stri

and especially in Germany totally different distion channels.

In private houses people ask for heat and thiseidraditional domain for installers of heatingteyss.
Unfortunately, many installers are good plumbeus,l&ck the deeper knowledge on heat pump technol-
ogy and the specifics of heat pump installationitAs the installer who often sells the heat puniyes

may even consult against heat pump systems inheafars competition. He may even not offer heat
pumps to the customer fearing that he may looseubkmess (if he can not install it and the custoopts
for it.

The traditional domain of the refrigerating andlewatization business is another market segmeris-C
panies from this sector have extensive knowledgleeah pumps even from times when the term heat
pump was not common and specialists only talkediatedrigerating machines. Refrigeration installers
are usually able to customize heat pumps exaatl{hioneeds of each facility. Somewhere in betvwagen
the electricians who start selling heat pumps alrimothe context of energy efficiency measuresals
ready pointed out in the progress report the difiees between conditions in participating countrias
been underestimated. Finding reasonably compatafget areas was more complicated than expected.
For this reason the project partners decided ty cart an additional survey to produlsackground in-
formation on the regions studied, including speaifaita on heat pump planning, installation andibist
tion, on the image of heat pumps among differedtemces, and on information and support activities
provided by different organizations.

Such have been the developments during the lifetittiee project in the heat pump industry and migrke
in all the partner countries, and the greatly inseal level of information and activity on heat psnthat
some of the objectives and tasks originally en\gsiag the project proposal were rendered inappaitgri
or redundant. In some cases we found that almestihl tasks had already been undertaken or were
being undertaken, particularly by the heat pumpaasions in each country. We have therefore sotmht
revise the form and content of some of the outmutsetter reflect the needs of the industry anétpel
makers in this much changed environment. In pdeicit was intended that PHP would produce more
information and promotion materials of its own. fave done so in the form originally envisaged would
have lead to the pointlessly production of matehat is now readily available. An assessment sdowe
that this material is adequate for its specificiandes. We therefore adjusted the objectives atplitaito
varying extents to contribute more appropriatelyhispromotion of the technology. Similarly, sonfe o
the promotional activities have been undertakerkimgrin more close cooperation with other actoesith
we envisaged, so that we combined forces, avoidpticdtion and reinforced each other’s efforts.

When trying to summarize the different aspectstpedy affecting market development, the following
success factors should be taken into considerafiwmew markets:

- It takes a certain critical mass before a markebarket segments starts to have its individual
growth dynamics

- The development of such a critical mass requiragtipe framework conditions. Policy mak-
ers and utilities are well advised to prepare ttoeigd for a general understanding on heat
pump technology, its cost structure, and its emvitental benefits.

- Alot can be done by providing information and imf@tion material (check lists, technology
overview, installer guidelines, systems check)eaoision makers like public servants, archi-
tects, planners, final consumers and (needlessylarsstallers.

- Financial subsidies should be considered in markbk&se the difference in upfront invest-
ment between heat pumps and technologies usinigjidred fuels. In order to be successfull,
they must comply with some requirements:
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If a government is not willing to fine-tune a suhysscheme according to these aspects, in
tendency it might even be better for the industiy/to receive the subsidy, because it destabi-
lizes long term development on a speculative gkom decision making horizon.

A subsidy that is too extensive attracts many fréers without proper knowledge.

Actors should also work towards a system to colfiata on heat pump sales. This is often
lacking but seems very important to measure suafemsy subsequent measure and of indus-
try development as a whole.

It should be foreseen (and this is also in lindlite RES Directive (2009/28/EC)) to estab-
lish heat pump technology in all curricula for #gtucation of professionals in the field of
heating and cooling. At the same time, a certificasystem should be installed. The
EUCERT training and certification system for heatmp installers is one of the few that is
working EU-wide. Instead of developing new systeitnseams reasonable to accredit it.
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