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Executivé&Summary

The aim of this deliverable isdgglicy recommendations addressed to EU policy makers to support solar
technologies (solar heat pumps, solar panels and heat storage) for decarbonising the residential sector.
The approach used to identify pml@mmendations consists nirating/asessment of the outcomes coming

from stakeholdedlected by consultations through dedicated Workshops, surveys/questionnaires and intervie
with the aim to obtain the perspectives on solar technologies from stakeholders out of SunHorizon project.

Moreoveas briefoverview about new policies and regulations ianmedigtthe deployment of SunHorizon
technologiemnd aranalysis of the main EU heating and cooling (H&C)lstvatdgiemade

Finally, based on the earlier phdsasfication pdlicy recommendations addressed to EU polidyamnakers
been carried olRecommendatiarsfocused on whatmsssing at the EU ldgslupport soléechnologies
as massive technologies forhieaiaing the residential sector.
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1 Introduction

1.1 Scope

The main objective of SunHorizon project is to demonstrate innovative and reliable heat pump solutions pre
coupled with advanced solar panels and thermal energy storage that can prdwadelimeptogeaitential

and tertiary buildings.

This deliverable represents the work carried out iJaskc)y8building and policy promotion for solar and
heat pump H&C applicationo.

The purpose of this deliverable rievidgpolicy recommendations addressed to EU policy makers to support
solar technologies for decarbonising the residential sector.

Within this Deliverable, besides Sectiocohshitiutethe present introduction and the methodology approach,

the followingestion are included:

i Section 2xplaint he st akehol dersdé group outcomes

1 Section 8ives drief overview regarding new policies and regulations aimed at enhancing the deployme
of SunHorizon technokygie

I Section 4 analyses the maindating ancbolingH&G strategiearticularly referring to theP:&T
and Energy Union Objectivés&iGr

1 Section providesome policy messages or recommendations addressed to EU policy makers, on what i
still missing at the EU level to be done to fully suplrirésdtd/solar panels as massive technologies
for decarbonising the residentiaf; sect

I Section 6 gives the conclusion.

1.2 Methodology

In this section the approach/methodology used é&sbaiimy to the following main steps:

1. An overview of the main outcomes coming from Stakeholddrg nudleesed§ dedicated Workshops,
surveys/questionnaires and interdieeysim was to obthim perspectives solar technologiésoth
solar panels and heat purinpsjstakeholders toof SunHorizon projétiarticular, the attention was
focused on technical details but also on policyandgatthe identification of barriers and/or incentives
tha prevent or allow SunHorizon technologies to enter the market.

2. Assessment etchical and naechnical factors.

As regards technical facliocss is donepreliminary studies undertaken to determine, analyze, and select the
optimal configuration of SunHorizon innovative technology in six virtual demonstrators fabititpadsible replic
them in other buildings than the pilot siteSupiHbezoproject.

As regards néechnical factors, mainly barriers of different typetegisthtiaes, socikgal, politicahd
environmental barriers have been assessed.

To this aim some specific deliverables have been analyzed, specifically:

1 Deliverable DZAPfreasi bi |l ity Replication Studieso;

1 Deliverable7.2-f SunHori zon Technol ogies soci al and mar
1 Deliverable D%.iReport on standardizatiomantechnical barriérs

1 Deliverable D8 SunHori zon Technol ogies benefit i mpact

3. A brief overview regaydiew polies and regulations aimed at enhancing the deployment of SunHorizon
technologies countries whef@H demo sitewill beinstalledand countries identified r t he Avir
d e mo n s (tetivarabt®y.was carried out.

4. The EU Heating & Cooling Stategebeen analysed in a dedicated section with tlanalypseathe
main poliesand legislations at the EU. level
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5. SomePolicyRecommendations addressed to EU policy makers, on what it is still missing at EU level to |
done to fully support solar diiah pumpsand solar technologes massive technologies for
decarbonising the residential seet@howim the last section of this deliverable
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2 Stakehol dersdo out comes

In this section the main outcomes comiBdfrark e ho | der s & ¢ oCowssulthtibns werealone ar e
througliledicated Workshapgyeys/questionnaaadinterviews

Twostakeholdendorkshop@®ne dedicatéd the solar and one for peatp sectphave been organised to
continuously query SunHorizon objectives and results from perspectives out of the Suniorizon consortium

1. The firstvorkshgdfocused on solar technologies and innaiatorprovide nonhlytechnical details but
also give an overview on the policy aspects relevant for the solar market, thus to identify possible barriers ¢
incentives.

It emergedrom the SET plan historical anddgsisiost of the calls were addressing altyekaitricns

while not covering the heating source, supposing addressed under more general calls like Building, Indus
Transport, while 1.2 TWh is the highest contribution of renewable heating and cooling in the EU total final e
demand.

On the gssibility to include the combination of solar cooling (ST, PV, PVT) with geothermal cooling in the sc
offask6®d ol ar ¢ o ol i, angobservation Hag beenunade & Iremind that whenever each is to
perform quite well with regard to theskasitgpatio, these technologies put together will show yet increased
performance, but significantly increased costs as well, uncertain to still fit to a smooth transition from now
SunHorizon is then paving the way in the directions drawndypextarkab r s 6 mwithinage s :
SunHorizon, all real demonstration cases are addressing thermal demand from solar thermal, and aggre
altogether, they achieve comparable scale to the power-seelerdargenstrators.

Further research couldeustand of how the cooling demand is pushing for PV solutions (increased local
productivity when profuse solar resource available) for electrical vapour compression chillers (from prelirr
assessment studies, these cases are achieving the highaissiQ@ savings scores among the
SunHorizon demo sites).

2. The second worksh@s been focused on heat pump (HP) technologies and innovation in this field withir
SunHorizoproject. Furthermore, the ESCO perspective was given to share the business models associal
with HPsSunHorizon technology packages could be a solution in these cases as they lower the emissic
compared to conventional solutions, are optimiastheyndre combined with sthlarmperformance is
higher.

Mor eover, thanks to the s ur RreFgasibilitymeplication st@asl a nd an
fSunHorizohechnologies social and market accégamat Repart 8n sfandardization antkobnical

barrie@, it i s p os s i-bothéechhical aadrechnigabtieat ptevent orfallbw $uaHoszon
technologies to enter the market.

2.1 Teclmical factors

This section i s f otlaupseesdt orallow SuhHorizéntteehadiogies to @rter theanarked. r
In particular, focus is done on deliverablé P#fdeasi bi | ity Replication Studi

The purpose dliverable D7igtopresent six Pfeasibility studies of SunHofertimologlackagesTP9
focused on virtual demonstrators, i.e.: buildings of differen{rsgidéogies and tertiamyyl located in
different climate zanes

It is worth mentioning that the analysis involves preliminary studies undertaken to determine, analyze, and
the best business scenarios. In fact, D7.4 considers a predesign and preliminary assessonzoinof the S
TPs,toevaluate the optimal configuration of SunHorizon innovative teohawtaogly demonstrators for a

possible replicability of them in other buildings than the pilot sites of the project

The application of SunHorizon TPs has $eEsse@xonsidering technical aspects, legal aspects as well as
economic aspects (i.e.: feasibility of the installations). Partners of Task 7.3 were involved for the assessment
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three above mentioned aspects, specifically CNR/ITAE, CARTIFthaddR@DRidal aspects, VEOLIA for
the economic aspects and SANT CUGAT for the legal aspects.

Toperform the 6 Hfeasibility Replication studies for buildings of different typologies and located in differet
climate zones, RINA, proposed different possibilities in term of EU climate areas mapping systems (e.g.: Ecol
Directive, Képp€riger sysm, download data from PVGIS on a national level, classification used in SunHorizol
D2.2).

T7.3 partners agreed on mapping EU using EcoDesign system mainly because is the one used to classi
seven Sunhorizon desites and is the European Refemnciarfate conditions which divides Europe into 3
ACli mate Zones for Heating Moded with the aim o
actual regional ambient temperatures: cold (NorthemnBuabpemperature of Helsavidjage (Central
Europeannual temperature of Strasbourg) and warm (Southeanritiaideenperature of Athens).

Based on this clusterization system and, according to the possible presence of local partnhers within T7.3 «
whole project Consorpaminers, countries and cities were selected as follows:

Table 2.1: EU Climate Area
EU Climate Are¢ City and Country
Cold Goteborg (Sweden)
Average Rotterdam (Netherlands)
Warm Rome (ltaly)

T7.3partners decided to split the feasiility studies into 3 residentiaffgmiljtihouse) and 3 tertiary
(offices) typology of virtual buildihgsefore, the studies will be carried out on 2 buildings for Sweden cold zone
(1 Res, 1Ter), 2 foriéeiands average zone (1Res, 1Ter) and 2 for Italy warm zone (1 Res, 1Ter).

Technical activities have been performed starting fronbésedxiadl developed by RiAthe WP4,

Task 4.3. Bhoolis prepared and tested for both residential-gesidential buildinysD7.4 ivas applied

to fouifechnologiackages (TPs)

1 TP1 (BoostHdatat pumpRatiothertank; TVRolarpanels) and TP2 (BoostiHeat pumRatiotherm
tank; Dual Sun f\panels) are mefortDHW artkating supply

1 TP3 (Fahrenhsitrptiorchillercompressiothiller; Ratiothetamk; TVP Solar Panels) and TP4aiBDR
towater heat pupfeatingdooling Tank; DHR#Eftiothermank; BAXI PV panels; BAXI Solar Panels) are
meant for cooling, heating and DHW supply.

The excddased Tool was applied to eachsdf thaldinggo check if the energy produced by heat pumps and
solar panelsancover the heating, cooling, and BhAhd of each TP for éadhling (e.g., residential and
tertiary)For each building, based on the optimal combination of discomfort rdte @ull selststed the

proper configuration of TP&wes of equipment. In particular, the excel Tool estimated the equipment size,
the energy produced by the equipment included in each TP (e.g.: heat pumpansblathpzamta),and

energy costs of egithice ofquipmerttonsiderintpe uncertaintiesatet to the input parameters for the peak

load and the energy demand calculation.

As regards the economic aspects, by means of Business Models, the financial parameters (e.g.: IRR, NPV
back time, cash flows, savings) forfeatkach building eealculated to assess the economic feasibility of
each installation.

The outcomes showed that, in the case of Mvedilertaihean climates, the most suitable options are both
TP1with IRRs betweenl¥® and 20.21%, dirll, ranging from IRR&veen 19.09% and 19.95%

TP2 seems to be not so profitable since it couples-hyRES B¥neration vitlosHeatgasdriverneat

pumpThe higher cost of energy generation and the need of relyrsigoifigartié amount of operating hours

of BoosHeatheat pumprovides more efficient gas consumption (up to 40% of thermal savings) but provides
surplus of electric energy that right now is not consumed in the building; therefore, it must be fed into the gri
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a poor compensation in return in most of EU countriedvtayktdetails on this aspect are shown in Section

3.

Although moderaediterranean climates do have significant cooling demands, the proposed TP3 option seel
to be quite oversized as tHg &tdel Toobnsiders very significant peak loads for those scenarios.

In the case of severe/Northern climatas,ti®féest chojadthough the irradiance is significantlyklower
matches with the needs of a reversible and elgrotgodiiggt u mp | i ke BD&®RoerPEoupl ed
generationln an even more harsh cold climate like Sweden, TP4 offers an IRR of about 10% and a payb:
period of about 8 years, showingishethimology coupling is great even in further northern areas.

Corterning the legal aspects, the aim was to investigate the legal building requirements in European coun

with a focus on the three countries with different climatic conditions identiBeaf #selcoationual

demonstrator buildings (Italy, The Netherlands and Sweden). A total of 11 answers from five countries (Sw

Netherlands, Italy, Fraaoel Spain) were obtaifféek outcomes deriving from the answers provided by the

respondents bt EU legal survey shotlvet

9 Al countries have support mechanisms to promote the use of RES. Some with specific rules and regula
and others appdyraid and financial support for the installation of salar panels

1 Al information received iseatdhintry level but there is a lack of regulation at the regional and local level
Two national strategies can be observed: one in the production of renewable energies and the other o
the reduction of energy consumption in buildings and thef fiosttimel consumption.

1 Regarding mechanisms to cartrbitectural or aesttetestrictionis existing or new buildings, local
regulations are strong enough to forbid the use of panels on the roofs of buildings.

1 As regardthe Regulation thastablishethermal comfort requiremientesmperature and humidity in
existing and new buildings, the responses received do not provide enough information to differentiate
criteria of thermal comfort for each of the countries, but all cowgulesitrasgoverning it.

1 As regards the presencsupport incentives schefoegnergy selbnsumption, from the responses
provided in the survey it emerged that all countries, except Sweden, have subsidies and aids for the instal
of renewable energy in their buildings

2.2 Nontechnical factors

In his sectiofhontechnical a c that prev@nt or allow SunHorizon technologies to enter #re market
highlightedNortechnical factors are méaiatyiers of different types such as ecauamifegislative, and
environmental barriehs.particulatyé mairoutcomes arising from some deliverables are highlighted in the
following

For exampldeliverdeD7.21fi Sun HDe ¢ zrmml ogi es s oc iegploresahedeedeandk et &
requirements of relevant stakeholders in terms of social and ptanket dtee deliverable collected
information by a thetep approach: a market analysis of heat pumps and solar appliances, a literature revie!
(both scientific papers and EU projects) and a survey

In D7.1, the heat pump market analysis showedsargitrenea in the EU and further growth is drpected
heating, cooling and sanitary Wwatertwo main barriers identified for the heat pump market are 1) the initial
investment cosind 2) the price ratio between electricity and natural gas aystemsripgues, such as
expansion capacity in the power grid.

The solar market analysis identified solar as a growing market within the EU for electricity generation and th
energy. The two main barriers identifigdtlaeclack of access to finameok2) that EU legislation on energy
performance only covers new buildings which is a minority of the total Moldintpdslabout this aspect

are provided in Section 3.

10
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The EU policies addressed decarbah&ii&C sector, increasing the share of renewable in the energy system
andtheenergy efficiencythebuildingare the main opportasfor SunHorizon technol8gynew buildings

are estimated to account @0b0,itis fiecessan?tb hplament diiater o p e
energy requirements on the existing building stock and increase the renb\matdatadtesbout this

aspect are shown in Section 3.

The scientific literature review identified three maifthgaeliption of renewables

9 The availability of information about tecHhfrg mostly to how the technology works, the proper way
to operate it, the investment and operational costs, the government incentives available and the install
process.

1 Hnancial aspecthatan be positive or negative. For instance, ecoeptiviessuch as tax deductions
or easy access to loans could foster adoption, whereas the investment costs and payback period appe
themain barriets adoptionThese observations from the literature review have been confirmed by the
results of theurvey.

1 Sociedemographic factors (eagome level and educational Meed).informed respondents were more
positive towards the technologies, financial aspects stimulated positive and negative attitudes in responc
and gender was a relevanbdeaphical variable.

Moreovegenvironmentalvareness appears as a very influential factor for adoption only in European studies
which was also confirmed by the results of the survey-ld tmumbmes, financial aspects, avadability
incentives and information appear to be moralinfluenti

Finally, the survegnducted in D7.1 was completed by 153 respondents of which were men (66 %), people w

a university degree (88 %) and people with a high envitdemérg&o):

9 For social acceptance, respondents that are involvednitritenSuoject and thus more likely to have
more information about the technology were found to be more positive towards the technology.

1 All demo sites countries are largely positive about the environmental benefits of the SunHorizon technc
and regondents were largely interested in the technology. Latvia and Belgium are mostly negative towe
technology awareness aspects.

9 Public building owners are the stakeholder group with the most positive attitude towards the technology
the only groupattis very positive about the economic statements.

1 All groups, but businesspersons, perceive that technology negatively impacts the visual landscape. For ir
acceptance, people with a high environmental index were more positive than othgaigroups and a
respondents involved with the SunHorizon project were more positive towards the technology.

1 The respondents in the demo site countries all perceive the investment cost as a barrier to adoption. In L
Belgium and Spain legal and political aspects were also identified as barriers. In Spain, aspects relate
technology, organisational astdanel perceived as additional barriers.

1 The economic aspects were perceived as the main barriers for all stakeholder groups, but especially ar
public building owners and the public.

1 Businesspersons perceive the largest number of barriergdnaloiiicgaspects, lack of information,
trust, business models and legal.

9 Private building owners are the stakeholder groups that perceive the least number of barriers and all ba
are related to economic aspects.

Indeliverabl®7.7- Report ontandardization and#hoa c hni c @aleopb & e 6 b eapaidheae pt i on
pump and solar thermal integration as potential turnkey technologies of Heating & Cooling (H&C) sector
consequent aspects that may pose limitation to market entry of these technologies and how to overcome
possible barriers are exglore

As results from the investigation, the rMaichmical barriers that may pose limitation to market entry of coupled
innovative heat pumps in buildings, have been identified in:

1 Economiaspects: large initial investment (CapEx) and long pagsack peri
Suggestions to alleviate the ecamemérs that came up during the surveys: carbon tax on fossil fuels and
materials; cost reduction of the Technology Packages; digitalization of the H&C sector to reduce costs; t
communication of the temg benefits

11
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1 Socialbarriers are linked with the resistance to change and limited space available in homes or the lacl
competence, knowledge and/or awareness for people involved in the installation and maintenance phas
TPs that combine heat pumipphdatovoltaic and/or solar thermal technologies.

Suggestions to alleviate the social barriers: marketing solar technologies, public awareness of the econ
advantages of renewable H&C technologies; increased market scale; coopsigifgieizetween

1 Legalbarriers: lack of specific regulation for heat networks, lack of knowledge for regulatory authorit
(approval process for project proposal s, new |
need of certification of com@ehnology package (heat pump with solar integration).

Policy support do not consider certain technology packages or combinations products such as Photovc
Thermal (PVT) although both solar thermal and solar PV can be supported by existing policies.
Suggestions to alleviate legal barriers: decision support for policy makers; certification and standardizati
the package technology aiming at increased acceptansersyaaddey stakeholders (e.g.: engineering
consultants, manufacturers, etc.)

1 Politicd obstacles: incumbent fossil energy; need of increased support to solar energy
Suggestions to alleviate political barriers: Compulsory tasgbbafteat and cooling production on EU
and/or national level; phase out of fossil gagdsaneating.

Indeliverabl® 7. 2 A SunHori zon Technol ogitkesmakenwiommerta i mp a
performance and monetized health and climate betteditagtementation of SunHotemdmologies have
been investigated. Although the project developetfiveriijitrical data has been available for TP4 and TP5.

The lifeycle assessment (LCA) is focused on the enviiompaetgalf SunHorizon technologies installed at

the demonsttion sites compared to the corresponding impacts in the baseline scenario (with existing H¢
technologies and no new SunHorizon technologies). The analysis considers environmental impacts such as
warming, ozone depletion, fossil abiotic dpplatichemical ozone creation, acidification and eutrophication.

The preliminary results show as a general trend that the deployment of SunHorizon technologies ha:s
environmental investment aastefproductiodistributiomstallatioand finalaeof equipment (solar panels,

heat pumps, accumulation tanks), but this environmental cadét,is@ntizelesated by environmental benefits

in the operational stage in most impact categories. For all technology packages, th&scklioaizorwhere
technologies are deployed results in higher impacts for abiotic depletion of resources and lower impacts for
warming, ozone depletion, fossil abiotic depletion and photochemical ozone creation. Meanwhile, acidificatic
eutrophicatigasult in lower impacts for all technology packages except TP1.

Health and climate benefitsthrermplementation of SunHorizon technologies are estimated for target years
2030 and 2050 for three SunHorizon scenarios:

1. SunHorizon technology packadé TP3)
2. SunHorizon technology package 2 (SH_TP2)
3. SunHorizon combo (SH_c), including TP1 and TP2.

The total monetized health and climate benefi& firoiibkeimplementation of SunHorizon technologies are
presented the table below.

12
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Table 2.2: Total health and environmental benefits in EU-28 from the implementation of SunHorizon
technologies in the residential and tertiary sector.

2030 2050
Impacts

SH TP1  SH_TP2 SH_c SH_TP1  SH_TP2 SH_c

7100 8 400 7 800 14500 17800 16200
17700 21000 19300 43300 53100 48200
41600 49300 45500 103000 126100 114500
2 400 2 500 2 450 6 000 6200 6 100

11600 12000 11800 28900 30100 29500
21800 22800 22300 54600 56900 55700
9 500 10900 10250 20500 24000 22300
29300 33000 31100 72200 83200 77700

63400 72100 67800 157600 183000 170 200

When estimating health and environmental effetitisukedbSunHorizeechnologies in comparison to the

use of conventional heating and cooling technologies, significant benefits are found. For most of the en
substances included in the analysis, emission factors for SunHorizon technology packages are lower the
corventional H&C technologies, which resuéisiiasion decrease in SunHorizon scenarios, compared to the
baseline development in 2030 and 2050. The benefits partly occur from reduced climate impact of em
greenhouse gases, but miogthyn reduce@gative health effects caused by air pollution. Emission reductions
are larger iheSH_TP2 scenario than in SH_TP1, which is explained byytdevenitsion factors for air
pollutants of TP2 technolob@ser emissionfmain pollutants froomBSorizotechnologies, compared to
conventional technologies, result in lower concentrations of primary andXsBeontigryutielel ozone,

and subsequently reduced premature mortality and other negative health effects.

Quantification of enviremiad and health effects and setting monetary values on the related benefits provide:
investors and strategic deeisakers with scientific background analysis for justification of SunHorizon
technologiesd6 wider deployment in the coming yea

The results of the LCA show that the implementation of the different SunHorizon technologies across the dif
demonstration sites regualtsignificant environmental benefits in terms of climate change and consumption
reductiorof fossil fuels. Thigans that the largeale deployment of SunHorizon technologies replacing
conventional heating and cooling technologies would largely reduce the environmental footprint of the bu
stock, contributing to the objectives of carbon neutrality tpsathdJBiom has set for the next decades.
However, these benefits are coupled to increased consumption, dfecmmetdse construction and
installation of the different components that are part of SunHorizon technologies. Suitablecstthtegies to r
consumption of raw materials should be adopted, such @fssisgondary raw materials and dédevice
extension.
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3 New Policies/Regulations aimed at encouraging the development and
deployment of solar technologies

The aim of this sectiotoiprovide a brief overview regarelvigU policiesand regulatioasd legislation

aimed at encouragingdinelopment addploymeiaff solar technologiesludinthee x cess of PVOs
energy productjagheenergy performancerefurbished buildings and new buddihdise incentiveistax

exempors.

Focushas beemnadeon bothcountries where demo sites are ingajledpain, Germany, Romania and
Latvia)and oncountries identified fioe assessment of the replicability of SH technologigguial six
demonsatorqe.g.ltaly SwedemandThe Netherlands).

3.1 Spain

New regulations in Spain are boosting Local Ene
productiorBu i | di n cps éharothisnemergy with any other Kpilthigy or private with an energy
distribution contract); it is pessibhare with otteiildings up to 2Km distance.

New policies are designed to encourage the development and deployment of solar technology by providing fir
incentives, setting performance standards, and creating frameworks for the sitgsatita ekisting

grids.

For examplégr theReal Decretaw 20/202Ry Span:

1 More than one licensee could be using the same roof with differeninsiaitatiotiaic
T Renewabl e energy coommsnimpi i s mepresantativg & ¢cobseneis Se | f
1 Administrative simplification for any small renewable generation facility up to 500 kW.

3.2 Germany

As regardSermanfocus is oanew version of the GerRearewablEnergyLaw, théEEG2023Renewable

Energy Sources AEEG)Federal Government Presiehergy Transitébencouraging the generation of
renewable enerdyne government has also agreed on mandatory photovoltaic systems for comtercial building
while, for residential new buildings, the coalition imatalation gifiotovoltaisystems to become the rule.

The lowering of the electricity price is also of central importance for the new federalayeveromgit

electrify the heating and transport secimagticular. In the coming year, the EEG surcharge should therefore
be financed through the federal budget and no longer through the electricity bills paid by consumers.
government hopes thedt pumpsind electric cars will become more attractive

Withregard$o German incentivasout solar technologies the following |sthrecapst important points:

1 Anyone operating a photovoltaic system with an outputid¥ umta Sdgfamily home or commercial
property will no longer havaytingome tax on the electricity yield from the beginning of 2023. The German
government approved the measure in its Annual Tex Act 2022

1 This tax exemption also applies tfamilitihouses and mine€ properties owning a PV system with an
output ©l5 kW

1 In addition, the vaadded tax (VAT) will no longer be due on the purchase, import, and installation of
photovoltaic systems and energy storage systems. The prerequisite for this is that the systems are inst

1 https://www.thesmartere.de/industry-news/eeg-2023-federal-government-promotes-energy-transition
2 https://www.pv-magazine.com/2022/01/12/new-german-government-presents-new-package-of-measures-to-support-pv/

3 https://www.pv-magazine.com/2022/09/16/germany-introduces-tax-breaks-for-rooftop-pv/
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on or near private homes anthagrats as well as on public and other buildings that are used for activities
serving the common good.

9 Call for decentralized PV solutions: Community energy cooperatives will be allowed to install systems v
capacity of up to 6 MW witleouiiring a tender in the future. When it comes to subsidized tenant power
installations, the capacity limit of up to 100 kW has been abolished.

3.3 Romania

As regards Romariiap ¢ u s Rosana Renéwatde Efergy Policy Handbook, 2023 Update

This report covers policy measures and incentives used by Romania to promote reneffaide energy; it
comprehensive information on major policies governing the renewable energy market in the country and prc
information on renewable policies/desete@t a regional/municipal level.

Romania Plans RON 3 billion AlldoaiRasidential PV Deployments Natitenal Green House Photovoltaic
Program of RomdrnaFace Energy Crisis

The government is looking at expanding the access of apndrgy thwd ar PV panel s unde
many people as possi bl ebd

ThemainrRomanian solar incentaresshown in the following:

1 The Romanian parliament adopted a reduction from 19% to -B¥ded telu®/AT) on PV panels for

use in residential homes and public buildings

The law does not provide any installation size limit to benefit front the reduction

2023simplifyingpermit ng and i nstallation requirements to

the government or citizens

1 Romania introducediibasa Verde Fotovoltaice poaje2d19 to cover up to 90% of capital expenses of
solar systems for residentialesgigmith a minimum capacity of 3 kW

T Romania authorizes bilateral PPAs, raises size limit for solar under net metewity End@Qancy
Ordinance no. 143/2021, the Romanian government has restored legal certainty fpubiladésel power
agreements (PPAs) and has created more favorable conditions for solar power generators under net met
regime.

1
1

3.4 Latvia

Latvieghas a high level of hydro in its energy mix, and less incentive to build PV. However, the Baltic States at
behindhe EU average in terms of use of solar panels, and Latvia's contribution to total installed capacity in
region is only 2%

Yet there is no plan nor target or auctions for the installatitaclof @oigied his does not give investors
enoughisibility for their investments. A specific plan should be set to encourage prosumers, based on sup
schemes, tax exemptions, and the development of coltectbuargeldbn.

4 https://taiyangnews.info/markets/romania-to-boost-residential-solar-installations/

5 https://www.pv-magazine.com/2022/01/13/romania-authorizes-bilateral-ppas-raises-size-limit-for-solar-under-net-metering-
to-400kw/

6 https://www.bluorbank.v/latvija/en/the-state-of-solar-power-in-latvia-the-sun-isnt-shining-yet
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3.5 ltaly

The Italian government has published a new package of médskrexgiaedectaereduce energy bills
for Italian households and businésgesticutar

1 The new provisions includxtame simplification of permits to install commercialsystitopsRyith
a capacity of between 50kW and 200kW, which in Italy are allowed to operate under the country's net me:
scheme, known as the AScambi o sul posto. o

T The Italian government has al so gamalanddnedibmt o al |
sized enterprises to deploy PV systemscforssetiption. The funds will be used for rebates that will help
businesses cover some of the costs to buy and install the solar arrays.

1 Inindustrial areas the installation of PV anddharplahts covering a surface area of no more than 60%
of a relevant industrial area is allowed. These plants may be installed on specially built supporting struct

9 Fiscal sweeteners will also be granted to enterprises operating in thesaatiiens kdliAbruzzo,
Basilicata, Calabria, Campania, Molise, Puglia, Sardegna and Sicilia. The incentives will be provide
companies that decide to reduce their energy bills by investing in solar or energy efficiency

1 July2022Italy publishes nevtioraal guidelines for agrovoltaic plants:

V Agrovoltaic systems that can, at a minimum, ensure an interaction between energy production e
agricultural production; and
V Advanced agrovoltaic systems, which are also eligible for incentives.

1 https://www.wfw.carticles/itahenergydecreennovationsndobservatiorggardingenewables/

1 Under the Energy Decree, a plant operator can produce and store renewable electricity for its own consun
(and becoaoares tlamefirsoe)l fby me an ssnemy productien ptamts looaded en r e r
buildings or sites other than those wherecihwesselfer operates, provided that such buildings or sites are
atthesetf on s umer b theseldaseq 0 s a |

V a) the plant may be connected to the final custoimestlmpardction that does not exceed 10 km,
and which shalht beconnected to users other than those of the production unit and the consumption
unit. The direct connection cable between the production plant and the consumption unit, if undergro
is authorizedh the same way as the production plant. -€orsselfer plant may be owned or
operated by a third party under certain conditions; and

V b) the setfonsumer may use the existing distribution grid to share the energy produced by the
renewable energy plants and consume it at the collection points owrsethbyrttes gedlf.

3.6 Sweden

From January, 2022, Swedish government has expanded the exceptionscithet thetamrk concession

in the Electricity Astabling sharingelectricity between buildings usiriguocaltage networks in Sweden.

Such local networks can be built within a building/property as well as between several properties. If the ne
covers more than one property, each property must stiifesti®m wothe national power grid since the low
voltage networks are mean to be a complement to the national grid. No maximum area/length of network is ¢
instead the technical design of a low voltage network is refered to as the liariing fiztor reg

The new terms for building local grids is expected to enable production, sharing,aftetegeicityaise

more optimized way. It can enhanfiexibgityn electricity demand towards the national grid and therefore
support a ane dynamic national electricity production. Thereby it enaldaseahshacé renewable
electricity both locally and on a national/regional level.

The basis of the Swedish building regulations (BBR) is that it applies to new consouti@msBhatt a
relevant parts must be applied during ren®egtion energy for example, there are requirements for SFP

7 https://www.wfw.com/articles/italys-energy-decree-innovations-and-observations-regarding-renewables/
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values for ventilation that can be applied during the reconstruction of ventilation systems, and requirements
values that cdwe applied during the reconstruction of the building envelope.

There is also a law on energy declarations, which requires property owners to provide an energy declarati
their building if it is being sold, rented out, or if there is a majaakemppédz® The property owners must
display an energy label in a visible location in the building, however the law has no specific requirements for
class (performance) in renovation.

Since 2015, individuals and legal gnatesing renewabtdar energy in Swedsgeive a tax reduction on
the solar energy they sell to the geer

Starting from Januaty2D21, you can receive a tax deduction for parts of the cost if you hire a company for th
installation of greeshnology. The deduction can be b fior 208e installation of solar panels &fdr50
the installation of systems for storipgpgeited electricity or installation of charging points for electric vehicles.

Moreover, there are also administratplgicatiaiior any small renewable generation facility up to 500 kW.

3.7 The Netherlands

As regarddhe Netherlands in 2@22 curr ent | egi sl ati on Ehegy t he N
Communi t i erscognited assoaatidnofcitizensdgemerativieto install and own local grids and
to participate in the electricity market with a limited number of rights

In recent years, attempts to implement a successive experiment regulation have failed due to their ambitious
extension anmatérference with new EU regulations. The most relevant legal development in this regard is the r
Energy Law, a comprehensive law to replace the Electricity and Gaseseefl 898k effective by the end

of 2022. This law is intended to becofoantiation for the energy transition in the Netherlands, aiming to
develop a futuypeoof regulatory framework for the rapidly changing electricity market and system.

The aergy performance requirenieetgsting buildingsmilarlyto new buildings, major renovations are
required to have a building permit that meets minimum requirements for building compeatresyfe.g., the R
walls, roof and floor, and thallk of windows and ddeesovatiois major when more than 258eof

building enveloaenovated. The calculation of the energy performance coefficient is also mandatory for larg
renovations in houses and offices. For minor renovations, there are only minimum requit@oneofs for the R
walls, roof and floandddvalue of windows and doors. In such cases, no energy performance calculation or
building permit is required.

It is worth mentioning thatet is austainablenergytransition subsidy scheme (SDE++) for renewable
electricity This subsidy is inted for companies anganizatiorfeonprofit and otherwise) in sectors such as
industry, mobility, electricity, agriculture and the built énvironment

8 https://business.gov.nl/subsidy/sustainable-energy-production/

®  https://english.rvo.nl/subsidies-programmes/sde - Stimulation of sustainable energy production and climate transition
(SDE++)
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4 EU H&C Strategies

In thissectiorthe main policy and legislations at the BEavseyetranalyzed.

4.1 Renewable Energy Directivie3gaD 18))

The origindRenewable Energy Dire(20@9/28/EC) establishes an overall policy for the production and
promotion of energy from renewabtesaouthe EU. It requires the EU to fulfil at least 20% of its total energy
needs with renewables by 2@20e achieved through the attainment of individual national targets.

In December 2018, the reRReadwablBnergyDirective 2018/20014&tered into force, as part of the Clean
energy for all Europeans paskapeDirective establishes a binding renewable energy target for the EU for
2030 of at least 32%.

In July 2021, therBpearCommissioproposed a revisioringRenewabl&nergyDirective (RED I11). The
proposal is focused on increasing-higl&target for renewable energy sources in the overall energy mix to at
least 40% by ZD3AIsoitestablishes a comprehensive framework for the deplegaveaibles in all sectors

of the economihe sector integration of renewable energy is tmdexelaip renewable heating and cooling
systemgthiss possibléy supporting innovative technolegidsas heat pumps, geothermal and solar thermal
tedinologies.

The Renewable Energy Directive will:

Make easier to integrate renewables into the grid (e.g., developing newtéuiegokiigigsenewable
energy sources

Provide stronger incentives for electrification (e.g., heat pumps)

Encourage engrgfficiency and circularity

Set a new Eevel target of 40% renewables in the energy mix

Set a benchmark of 49% of renewables in buildings

Increase the use of renewable energy in heating and cooling by 1.1 % point every year

Raise the use of renewaldeggrin district heating and cooling by 2.1 % points every year

E R ] =

The heat pump industry strongly supports high renewable energy targets from which it indirectly benefits. In
theheat pumisa renewable energy technology making using of ambient, geothermal energy or energy in sews
water. Heat pumps also contribute to renewable energy targets, both the overall targets and the new specific |
increase) target on renewable heating andiotrotuced as #mnding request to Member States under the

2018 RenewalttarergyDirective. THeenewabl&nergyDirective also promotes minimum shares of renewable
energy in buildings

In order to inceidivthe application of these innovatimeltggbdn residential aredisis requirdaly the
Directivéhesimplificain ohdministrative pergrantingrocedures and set clear deadlines for the authorities
Moreover, policymakers should encourage more effective handling of the processes and lower administration
Indeed, long administrative processes are expensive and a major adminiattetirdirigatoi¢ine Directive,

Member Statesaghdensurguidance to all relevant actors, especially planners and-ienbégttey are

able to consider the appropriate combination of energy from renewable sourcesavisétugtianeing

industrial, commercial or residential areas.

4.2 REPowerEU

Throup the REPowerEldeEuropean Commission ostin#an to make Europe independent from Russian
fossil fuels well before 2030, starting wethngaieringussia's invasion of Ukraine. This plan also outlines a
series of measures to respond to rising energy prices in Europe and to replenish gas stocks for next w
REPowerEU sedk diversify gas supplies, speed up-the oflfenewabland replacgas in heating and

power generatidhaims teeduce EU demand for Russian gasthirde/defore the end of 2022.
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Renewable energies are the cheapest and cleanest, and since they can be produced domestically, it lessel
demand for energy impadtie. Commission recommenaisigt h e E U 0 svabl2 én8r@y target fram

its current 40% to 45%. By 2030, the REPowerEU Plan will increase the overall renewable energy genet
capacityto1.236 GWy from Fit for 556s projection of 1. 06"

The mplementation of photovoltaigyewdl be accelerated byAHeSolar Energy Strategy. This Strategy,

which is part of the REPowpldi) intends to double the amount of solar photovoltaic capacity now installed by
2025 to over 320 GW and to reach over 600 GW by 2030isBydtio2idietkxtra capacity will replace the

yearly use of 9bcm of natural gas.

The REPowerEU Commuaiicattludes a fdstward target of 10 million hydronic heat pumps to be installed

by 2026 aiming at doubling the installation rate, and a total of 30 million newly installed hydronic units by 20:
Extrapolating this to all heat pump techrologgelin EHPA statistics would represent more than 18 million
heat pumps by 2026 and 53 million heat pumps by 2031.

4.3 Drective on Energy Efficiency (2018/2002)

In 2018, as part of kean energy for all Europeans patkageew amending Directive on Energy Efficiency
(2018/2002) was agreed to update the policy framework to 2030 and beyond. The key element of the ame
directive is a hdiagenergy efficiency target for 2030 of at least 32.5%. Under the amending directive, ELl
countries will have to achieve new energy savings of 0.8% each year of final energy consumption for the :
2030 period. Other elements Dirgetive includeastger rules on metering and billing/allocation of costs of
thermal energy, an updated pemanyy factor (PEF) for electygcigration and new rules on comprehensive
assessments on heating and cooling.

In July 2021, tharBpea@ommissioput forward a proposal for ddreative oBnergyEfficiencas part of
t he p Bdieringan tB@ropean Ger Dedl Among otherbget proposal intends

9 To raise the targets to 39% of energy efficiency savings in primary energy consumption and 36% of en
efficiency savings in final energy consumption

1 Introduce indicative Member &tatebutions to thellBtkl energy efficiency target

1 Introduce a legabjuirememd put energy efficiency first in planning and investment decisions

1 Establish a new target for Member States to reduce energy use in the public sector by 1.7% every year

Member States shall encousagsuppdrregionahndlocal to prepatecal heating aedolingplans it
containfincreasedequirementmwasteheatin thecomprehensiassessmenferheatingandcoolingAnd

most importanhergy savingss a result of policy measures regarding the use of direct fossil fuel combustion
shall not count towards the fulfilment of energy savings obligation as from 1 January 2024.

The heat pump industry strongly supports high energy efficiencytzighetsriiciractly benefits and strongly
contributes. Furthermore, the Energy Efficiency Directive contains specific provisions that promote efficier
heating and cooling. A lower PEF better reflects the efficiency of heat pumps and ttis fisdiestisiGuppo

on a regular basis for consistent use in EU energy product regulations, such as Ecodesign.

4.4 Fit For 55

The road to cutting greenhouse gas emissions by 2@3@€ffeetdiicen across society and sethers.
European Union finalised its plan against greenhouse gatheoniginenBit for 55 packageset the path
for the next ten years.

Released in two batches in July and December 2021, the Fit foririBupaskdoats of EU climate and

energy legislatianth the aifto cut greenhougas emissions by at least 55% in 2030 compared with 1990
levels. This targetevemnmore ambitious than the previously agreed 40% reduction gdégas fet @R
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the frameworkBfU6 s ai m t eneulra oy @b@&nd to Isgumtie test of the world to act under the
2015 Paris Agreement to fight climate change.

The package is the biggest revision of climate and energy legislation to datecAsresttdphujgosals,
the industrial objectives of the package are:

To reduce reliance on fossil fuels including coal, oil and natural gas

To expand the use of renewable energy sources including solar, wind and hydropower
To accelerate the development of eledric car

and to spur cleanergy options for aviation and shipping

According to the Fit for 55, all buildings in the EU showglchissiaasobuildings by 2050. This is going to be
done through several actions:

E N

Energ performance certificates will be obligatory for all new buildings

Solar energy technology must be installed on all new/under renovation -pegitiertial baitdings,
and on all new residential buildings by 2030

1 Setting up secspecific sutarget and measures for 2030:

1
1

V  Buildings have to use 49% of renewables by 2030
V Heating and cooling sector has to use +0.8% of renewables annually until 2025; thefy it becomes +1
until 2030

The documealso suggesEU incentives to encourage renovations, such as financial help, tax reduction, anc
administrative support.

4.5 EU Strategy on Energy System Integration

Sector integratiaims alinking the various energy cateledricity, heat, cold, gas, solid and liquidifbels

each other and with theussdsectors, such as buildings, transport or Tridsalions the optimisation of

the energy systerather than decarbaogisind making separate efficiency gains in each sector independently.
The new EBtrategynvolvevarious existing and emerging technologies, processes and business models, suct
asinformation and communicatemimolog(lCT) and digitalisatiosmart grids and meters and flexibility
marketsHowever,everal barriers still prevent energy system integration from fully materialising and allowir
citizens and indiessto embrace cleaner energy alternatives.

Thecrossectordl i nks in the EU®8s current system need to
and encourage further integrdtie objectivadshavalifferent energy carriepabée taompete on a level
playing field atmuse every opporturdtyeduce emissions.

Anenergy systéns i n is alsp nezdssany 1o achievestfestive decarbonisation of the EU economies.
It will build a more flexible, dementralisednd digital energy system, in which consumers are empowered to
make their energy choices.

It is important ¢onsidethatthe gstem integration will likely follow different pathways in each EU country,
depending on their respective starting points and policy choices. Some of these are alreddsioafiécted in the
Energy an@limateéPlansfor20212030.

As part of tiieuropean Green Deradl to encourage this smart sector intetfpattmmmission presented an
EUStrategy for energy system integration on 8 JUllye2€a@yy system integratédacilitated by the correct
and timely implementation of the eight legal aCliean thieergy for all Europeans paekiagted in 2018
20109.
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The new E8trategyin synergy with a new dedisataiggy on hydrogreturopewill lay the foundation for
the decarbonised Europe@ergy system of the future.

To prepare tt&rategy, the Commission invited stakeholders and citizendetalipaokide the strategy
roadmaphrough direct or online contributions, which closed on 8 June 2020.

The heating in the residential sector across Europe is still dominatesl. B\ctusslinged thtekt datan

2020 natural gas is used4@% of space heating and 19.3% for water heatin§.imhiibddzad profiles of

solar PV and heat pumps arenatihed yeaound, and when used together, they maximize the reduction of
consumers' energy Hil2022 we assista@ record growti both technologies. The solar PV market grew
by 47%vith414 GW of annual installations i#; 208 heat pump installations increased by 42% to reach 2.4
million units in the same périod

According to the Sotav® EuropBeport, theombination of solar PV and heas puonght the highest

savings for households in the three countries analysed (Germany, Spain and Italy) during the energy crises in
The heat pump's electricity needs are met by solar PV, which also helpsidoitedees their carbon

footprint and lower their energybilla.successful combination of solar PV and heat pumps and to fully realize
the commercial potential of these technologies, it is essential to install a buffer storage tamuatpngside a hea

I n Sol ar Power Europeds study, ed(fordtaly, Spaneahd Germarg)v e r a
to 800 lies. In this way, the warm water can be collected and used later, increasing the home's capacity for ¢
consumptioiile system integration hasaisezonomic impact. Indeed, when compghmdediunsized

household case study, where the only source of electricity is the grid and the only source of heating is a gas
solar PV and heat ilisbyupte84% ;@022 ed t he ownersdé b

4.6 EU Strategy on Heating and Cooling

The European Commission issued an EU Strategy on Heating, axedpadobhdghe sustainable energy
security packageadopted on 16 February 20t& notegislative communication cites some-teeating
coolingelated measures to be addressed in future legislativelprppasaliahéd Strategyndicatelow

the heating and cooling sector should be adapted to improve enepyyrefiicieangwable energy sources
and combat climate change.

Regarding energy efficiency in genealatbgy announces the following priorities:

1 Energy efficiency in buildings sector should be improved with special tools and mechanisms to sup
susainable and efficient heating and cooling

9 Supporting energy efficiency in industry

i Taking advantage of integrating heating and cooling in the electricity system

It becomes apparent thatsector ofehting and cooling in thes=tllistronglydependent on fossil fuels
(68%)}3with a more modest but growing share of renewabld%iemye(temaining 20% based on the

10 SolarPower Europe (2023): Solar Heat Report i How Solar PV empowers households to turn down fossil gas and save on

energy bills. https://www.solarpowereurope.org/press-releases/new-report-solar-pv-heat-pump-combos-saved-europeans-
up-to-84-on-household-energy-bills-in-2022

11 SolarPower Europe (2023): Solar Heat Report i How Solar PV empowers households to turn down fossil gas and save on

energy bills. https://www.solarpowereurope.org/press-releases/new-report-solar-pv-heat-pump-combos-saved-europeans-
up-to-84-on-household-energy-bills-in-2022

12 European Heat Pump Association. Market report (2022)

13 Source: https://energy.ec.europa.eu/system/files/2016-04/Summary%2520WP1%2520and%2520WP2_0.pdf

14 Source: https://energy.ec.europa.eu/system/files/2016-04/Summary%2520WP1%2520and%2520WP2_0.pdf

15 Source: https://energy.ec.europa.eu/system/files/2016-04/Summary%2520WP1%2520and%2520WP2_0.pdf
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secondary energy carriers, such as electricity and districhdneasinigntial sector is dominated by space
heating and water heating with a sharééaintb¥%%respectively, whereas the remainigesduch as
cooking and space coolimguat for only 2@mnd 19§ of heating and cooling respéctdowever, the
proportions of each energy carrier are varying across differeategaries. Indeedjihg is characterised

by a diverse mix of energy carriers, cooling is @lonosioey generated by electricity.

The Commission proposes to inethasuse of renewable ensogiyces (RES) assource for heating and

cooling and support local authorities in this shift to rdndeaghtesStrategyalsocoves issues relating to
electricity supply. The Commi ssion underedudenes th
the cost of the energy system'sRitkbe used more extensively as a primary energy source for heating and
cooling and the Commission suggests several ways tb Rebading thisn A3September 2016, the

European Parliament votealasinitiative resolution on 'An EU strategy on heating and cooling', In particular
the Parliament called

1 Connedheelectricity atdatingndcooling secwbyrequesting thiie Commission include the heating

and cooling sector in the legislative initiative on electricity market design
T Includespecific measures for heating and cooling in the Commission's upcoming legislative propos:
updatig the Energy Efficiency Dirg@0&2/27/EU), the Renewable Energy Directive (2009/28/EC) and
the Energy Performance of Buildings Directive (2010/31/EU)
Upcatethe EU's heating and cooling system so that it helps to achieve the 2030 energy and climate goal
Create national strategiesuistainable heating and cooling with special atféntidnirted heat and
power, cogeneration, district heating and cooling, preferably based grasesteveablesArticle 14 of
the Energy Efficiency Directive
1 Putthefenergyefficiencyirst principbnto practideecausan investment in energy efficiespgcially

in buildings is keyto a&hieinga successful transition towards a secure, aesilEmart heating and

cooling sector
I Replace unsustainable and old individual or districinueatiting technologies with efficient district
heating@ndcooling systems
Phas-out subsidies for heating and cooling fuelled by fossil fuelsdecgdzhrafig the sector
Address the interconnectivity of smart technologies in the Commission's Energys UTiese proposal
technologies could be used in smart buildings and have an impact on decreasing the consumption of he
and cooling by helpiogsumers understand their consumption patterns
9 Secure access to finance for investment in modernising the heating and cooling sector.

= =

= =

4.7 EUDirective 2018/8dd the energy performance of buildings

The Energy Performance of Buildings Directived&B&®) revised in 2018, aimdstto reduce the energy
consumption of buildjrigs reaching the building and renovation goals set oubpe#mne &Geen Deal
Together with the Directive Enéfigiericy, the EPBD aims to boost energy performance of buildings. The
directives promote policies that will help:

1 Achieve a highly energy efficient and decarbonised building stéskdfy@88@&ll new buildings must
be zereemission, new buildimysst be zero emission already by 2027
9 Create a stable environment for investment decisions

16 Souce: https://energy.ec.europa.eu/system/files/2016-04/Summary%2520WP1%2520and%2520WP2_0.pdf

17 Souce: https://energy.ec.europa.eu/system/files/2016-04/Summary%2520WP1%2520and%2520WP2_0.pdf

18 Source: https://energy.ec.europa.eu/system/files/2016-04/Summary%2520WP1%2520and%2520WP2_0.pdf
19 Source: https://energy.ec.europa.eu/system/files/2016-04/Summary%2520WP1%2520and%2520WP2_0.pdf

22


https://energy.ec.europa.eu/system/files/2016-04/Summary%2520WP1%2520and%2520WP2_0.pdf
https://energy.ec.europa.eu/system/files/2016-04/Summary%2520WP1%2520and%2520WP2_0.pdf
https://energy.ec.europa.eu/system/files/2016-04/Summary%2520WP1%2520and%2520WP2_0.pdf
https://energy.ec.europa.eu/system/files/2016-04/Summary%2520WP1%2520and%2520WP2_0.pdf

Horizon Lo

I Enable consumers and businesses to make more informed choices to save energy, dndbuoginey
energy performance certificates

The Directive amending thédDERP8&18/844/EU) introduced new elements:

Introduction of minimum energy performance reqiaremaeésisting buildings

Longterm renovation strategies to decarbonise the national building stock by 2050

Enhanced lotgrm renovatistrategies to be renamed natioifgihBURenovation Plans

Increased reliability, quality and digitalisatergypérformanceertificates

Definition of deep renovation and the introduction of building renovation passports

Modernisation of buildiagd their system, and better energy system integration for heating, cooling,
ventilation, renewable energy

E N I I ]

Buildings account for approximately 40% of the EU's overall energy consumption and for 36% of the EU's c
GHG emissigfi With its efficient and renewable solutions, the heat pump industry can greatly contribute to t
effort of reducing the energy consumption of buildings and to reaching the nZEBs (nearly Zero Energy Buil
goals.

The heat pump sedsoin favour ofmditious renovation strategies and a 2050 vision towards a decarbonised
building stock, as it is in line with the objectives of a 100% emission free heating and coolifigpsector by 2050
heat pump industry is also enthusiastic about strengtheneshfaduseadiness of buildings and the new
financial tools.

Financial instruments that promote renovations anddi@niofrechart, efficient and innovative technologies

in existing buildings are an appropriate way of encouraging invesenamsrigy effitiency and energy
savingsRegarding this, the new Social Climaté feumiged by venues from emissions trading in road
transport and buildings, will provide financial support to citizens to invest in renovation or heating system:
ensue a fair transition.

4.8 National Energy and Climate Plans #@03021

The EU has committed to a clean energy transition that will help achieve the climate change goals of the
Agreement and provide clean energy to eVefytfilethis commitment, the EU has established legally binding
climate and energy targetdd@0, including a minimum 40% reduction in greasf@tkgemissions, a

minimum 32.5% increase in energy efficiency, a minimum 32% increase in the share of renewable energy
energy use, and a minimum 15% electricity interconnection lsmaighbtrirgriember States.

Each Member State is required by EU legislation to eyeateNatlénal Energy and Clittae(NECP),
outlining how to achieve its national targets, including the legally binding national target, to ensure that th
targets are met.

An analysis of the NCEP of the Member States involved as demo sites in the SunHorizon project is presen
the following subapters.

4.8.1 Spain

The framework for a carbon neutral economy by 2050 is laid out in the Spanish dr@Rin®ieted N
addressing all aspects, the draft NECP is especially thorough regarding the goals and contributions, as well
policies and initiatives related to the energy efficiency and decarbonizatjanctliciegsiengwable

20 gource:https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/energy-performance-buildings-
directive_en

21 Source: https://energy.ec.europa.eu/system/files/2019-06/es_swd_en_0.pdf
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energy. Equallynbitious policies on the security of supply, internal market, and research, innovation, ar
competitiveness dimensions are required to support a carbon neutral economy.
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Figure 4.1: SPAIN i National targets and contributions foreseen in the draft National Energy and Climate
Plan

Spainbs 2030 target for GHG emi ssi 6% comparedtac ov er
2005, as set in the ESR.

According to the formula in Annex Il of/drea®ce Regulation, the planned national ambition level of 42% of
energy from renewable sources in gross final energy consumption in 2030 is significantly higher than the sh
32% in 2030 and represents an-abersge increase from the 2020laugletA lower goal of 35% is set in

the Spanish draft law on climate change and energy transition. A reference point for 2025 is included in the tra
leading to Spain's ambition level in 2030, but not for 2022 or 2027. It would be atiediimadetars ttor t

go into more detail about the policies and procedures that allow for the achievement of the contribution as v
other sectorial measures.

The proposed plan outlines extensive measures to support renewable energy for tramgpamtation, hea
cooling. To make sure a solid final plan achieves the challenging renewable energy contribution in a timely m
more irdepth quantitative data on some of the measures would be beneficial.

The primary energy consumption target for 203Qse@0%% reduction in energy efficiency when compared

to the baseline projections. The goals were sufficiently ambitious, considering the need to step up joint effc
meet the Union's 2030 energy consumption goals. More information abdutea$oies avould be

beneficial for the final plan.

4.8.2 Germany

The energy transition in Germany is addressed in the country's drisE @R&guaiieh is based on three
political goals: affordability, supply security, and environmental soundindereAltolreen a strong
emphasis on electricity and emission reductions so far, other policies are also closely related to the en
transition. Because several political processes are still in progress, the draft plan largely relies on exi

22 Source: https://energy.ec.europa.eu/system/files/2019-06/de_swd_en_0.pdf
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documets.Except fahe national contribution to the Union's 2030 headline targets on energy efficiency, the set
of national targets outlined in the German draft plan could offer a good basis for addressing policy interactic
providing clarity on measeifabwvartboking objectives for almost all Energy Union dimensions.
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Sources: Germany’s draft National Energy & Climate Plan, Eurostat (PEC2020-2030, FEC2020-
2030 indicators and renewable SHARES), COM (2018) 716 final (2017 GHG estimates)

Figure 4.2: GERMANY i National targets and contributions foreseen in the draft National Energy and
Climate Plan

According to the Effort Sh&agmlatio(ESR) Germany2030 target for GHG emissions not covered by the
EU Emissions Trading Syste88% compared to 2005. Germany is not on track to meet this objective with the
curent policies and initiatives outlined in the draft NECP.

The German lotegrm strategyheNational Climate Plan 285 line with the country's 2030 national and
sectorabHGemission reduction targets; however, these targets are not aldvayseeftspeific national
contributionsuch as to the EU energy efficiencyaadggslicies and meas\gash as in buildéng

The Commission bases its assessment of Member States' contributions to renewable energy on the results
formulainder the Governance Regulation, and Germany's proposed share of 30% of energy from renew:s
sources ithegross final consumption of energy in 2030 is in line with this target. Germany also plans to delive
national contributiorenewables at @ra ambitious pace than the required reference levels in the years 2022,
2025, and 2027. The final plan would benafitdrermepth discussion of the sspieeific measures and

policies necessary to achieve the contribution.

For all sectorsrehewable energy, the information provided on policies and measures from a 2030 perspective
too general to allow for an evaluation of the policies' and measures' sufficiency considering the level of na
ambition for renewables. This is alsodgruevwatuating seetpecific renewable energy galk as those

for electricigndheating and cooling.

Germany has a 2050 goal for energy efficiency, but the draft plan is unclear about how Germany will contrib
the EU's 2030 target of 32.5¢%genéiciency. Therefore, no inferences about the level of ambition of Germany's
contribution to the Union's top energy efficiency goals for 2030 can be made.
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4.8.3 Romania

The draft integrated NE@® Romania is organized in accordance with the Enalggeldeions and

pursues a holistic approach, serving as a solid foundation for the creation of a comprehensive and cogent
plan. The National Strategy on Climate Changes and Economic Growth®adsthdintiesions for the

period of 2018030 ardoth mentioned frequently; as a result, the relationship between the NECP and these
strategies, and any related policies and measures, could be made clearer in the final plan.

Energy efficiency: Primary and final energy consumption [Mtoe]
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Greenhouse gas emissions under the Effort Sharing
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2017-interim target 2020 target 2030 target

Sources: Romania’s draft National Energy & Climate Plan, Eurostat (PEC2020-2030, FEC2020-
2030 indicators and renewable SHARES), COM (2018) 716 final (2017 GHG estimates)

Figure 4.3: ROMANIA 7 National targets and contributions foreseen in the draft National Energy and
Climate Plan

If Romania implements policies and measures in line with the provided projections, particularly in the transpc
agricultural sectors, it may be able to achieveSt$@B3Emission targe2%f compared to 2005 for sectors

not covered by the EU Emissions Trading System. The final plan would benefit from considering whether doi
overachieving the ESR target through additionaktatédimyeasures, for examplgd be castfective in

light of use for transfers to other Member States and would help create jobs and economic growth.

Given that the formula in Annex Il of the Governance Regulation yields a renewable share of at least 34% in
which is whatetloverall contribution to renewable energy is, the final plan would also need to have an indicat
trajectory that reaches all reference points in accordance with the national contribution. The final plan would
from more-ofepth discussion ofghetosspecific measures and policies necessary to achieve the contribution.
The ambition level of the anticipated contributions in the draft plan also appears to be very low, espec
considering Romania's potential stated in the draft plangoififaptaale in achieving the EU 2030 energy
efficiency targets.

4.8.4 Latvia

The overall goal of Latvia's draftiplémensure the transition to-eadyn economy that is competitive in
the area and globally by creating an effective and balanced energy policy based on market principles that su
the continued growth of the Latvian economy and the wadgreTofesdraft plan highlights the importance

2 Source: https://energy.ec.europa.eu/system/files/2019-06/ro_swd_en_0.pdf

2 Source: https://energy.ec.europa.eu/system/files/2019-06/lv_swd_Iv_0.pdf
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of regional cooperation and makes clear connections to the programming of EU funds, which reflect the impo
of many energy and climate challenges on a global scale.
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Figure 4.4: LATVIAT National targets and contributions foreseen in the draft National Energy and Climate
Plan

Regarding the decarbonization component, the ESR sets a 2030 target for GHG emiss@¥s in Latvia of
compared to 2005 for thossupect to the EU Emissions Trading System. By a small margin, Latvia would fall
short of this target under the projections' primary scenario, but overall emissions for the years 2021 through
would be in line with Latvia's anticipated emission& badgiivity analysis, however, reveals that it is also
possible for emissions to go over the budget.

For 2030, Latvia has committed to making at least 45% of its total energy consumption from renewable sot
which is significantly less than thersb&opredicted by the formula in Annex Il of the Governance Regulation.
Due to this circumstance, the final plan also needs to include an indicative trajectory that reaches all refel
points in line with the national contribution.

The policies and ree@es in the draft plan's existing scenario, which primarily consist of existing measures, a
insufficient to accomplish this goal. The final plan would benefit from more detail on other pertinent sec
measures as well as potential policies anegsieesinable the achievement of these contributions and targets.

In 2030, Latvia has set its national contribution to energy efficiency at 4.3 Mtoe of primary energy consum
which has been converted to 3.6 Mtoe of final energy consumptianthedesielevineffort needed at the

EU level to collectively reach the Union's 2030 efficiency target, the proposed target may be considered to
low ambition for primary energy consumption and modest ambition for final energy consumption. The fina
would benefit from more specific policies and actions, such as their anticipated energy savings and implemer
schedules.

4.85 ltaly

The Italian draft integrate@®¥is intended to implement a vision of broad economic transformation, in which
decarbonation, energy efficiency, and renewables priorities contribute to the goals of a more environment

% Source: https://energy.ec.europa.eu/system/files/2019-06/it_swd_en_0.pdf
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friendly economy. The draft NECP largely builds on the Italian Energy Strategy of 2017. The results are
ambitious under several aspects, andtthNE@R includes a number of targets for the Energy Union's various
dimensions. It will take a strong and comprehensive set of policies and measures, along with careful moni
and followp, to achieve the proposed targets and results. Ovdiafi,draftItNdECP is wleleloped and

largely complies with the Regulation's requirements. Most dimensions are covered by a lengthy list of 101 p
and measures.
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Figure 4.5: ITALY T National targets and contributions foreseen in the draft National Energy and Climate
Plan

According to SR, Italy's 2030 target for &hi€sions that are not covered by the EU Emissions Trading
System is a 33% reduction from 2005 levels. Accordingrtatibie gifen, Italy would be able to achieve this

goal with the help of the planned policies and initiatives, with the building and transportation sectors play
particularly significant role.

The proposed contribution, which is expressed as 3@¥offnemenewable sources in gross final energy
consumption in 2030, is slightly higher than the share obtained using the formula in Annex Il of the Goverr
Regulation. More support for renewable energy sources, along with sufficientlfiorspesifiinglamsir
implementation, would be beneficial. This is especially true regarding the use of renewable energy in the eles
and heating sectors, where new support measures have not yet been implemented. Thus, more detail o
policies and prags that enable the achievement of the contributions as well as other pertinent sectorial progra
would be beneficial for the final plan.

The suggested contribution to the collective EU energy efficiency goal for 2030 seems to have enough aml
The panned policies rely on partially completed;eaist@dy instruments that could be advanced and
completed. They will also need to be closely monitored over time to make sure they produce the anticipated s:
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