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1. |l ntroducti on

Article 4 of the Energy Efficiency Directive (HEEctive 2012/27/EU) on loAgerm strategies for building
renovation has been transferred to the Energy Performance of Buildings Directive (EPBD), Article 2a, as part
of its amendment, Directive (EU) 844/2018. EPBD Atrticle 2a, which is related tddconBenovation

Strategies (LTRS), shall accelerate aefisttive renovation of existing buildings towards a highly energy
efficient and decarbonised building stock by 2050. The article is complemented with new paragraphs, inter
alia, regarding a roadmdpr a decarbonised building stock with indictive milestones for 2030, 2040 and

2050, measurable progress indicators, requirements for the mobilisation of investment into renovation,

and public consultation on the Lofigerm Renovation Strategy. Beyond tithie EPBD requires that

the LongTerm Renovation Strategies address energy poverty and wider benefits such as health, safety and
air quality.

All Member States were obliged to submit theft BongTerm Renovation Strategy in line with EPBD Article
2abynm al NOK Hanuwnd® ¢KS /! 9t.5 OSyuNrt aGSIY F2N wwS
of theseLongTerm Renovation Strategies through the exchange of information and experience on national
implementation processes among the individual Member &afhe Renovation Strategies central team

KIa a0NRByYy3 tAyl1a G2 GKS OSYyidNIf GSIFYa T2N WOEAAGA
components of 2a is presented in Figure 1.
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The Commission published recommendation (EU) 2019/786 of 8 May 2019 on building renovation, where
guidelines and good practices are presented to support Member States in transposing and implementing
EPBD Article 2a

2. Objectives

¢KS FAY 2F GKAa OSYyidNXt GSFYQa ¢2N] Aa (2 &dzldll2 NI
their LongTerm Renovation Strategies as defined in the newly introduced EPBD Article 2a. Although all
Member States had already submittedd LongTerm Renovation Strategieoone in 2014 and one in 2017

¢ the new paragraphs as well as adapting and updating the previous versions has been challenging for

many Member States.

Thus, the main concern of the Member States is to improve on theimxisT RS, filling the (data) gaps and
adequately addressing the new elements and components of the Directive.

In addition to the requirements of the previous Lehgrm Renovation Strategy (LTRS), the new paragraph
(EPBD Art. 2a) encourages the evolutiofutidire policies and measures with the new obligation to set up
roadmaps to 2050. This also encourages enhanced renovation targets, with indicative milestones for 2030,
2040 and 2050. Wider benefits, such as benefits related to health, safety and aly qualalso mentioned
explicitly in paragraph 1 (g).
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Major components of the new Article 2a concern:

=

expectations regarding thehare of renovated buildings in 2020

9 the additional consideration dfigger pointsin the life cycle of the building to suppg the
identification of costeffective approaches for renovation;

91 the enrichment of policies and actions to stimulate ceffective deep renovation;

1 measures for renovatioq for example by introducing an optional scheme lhoilding renovation
passpors;

1 the alleviation of energy povertyby outlining relevant national actions and summarising policies
and actions to target the worst performing segments of the national building stock;

9 the introduction of policies and actions targeting@iiblic buildings

9 the promotion ofsmart technologiesandwell-connected buildings and communitiegas well as
skillsand educationin the construction and energy efficiency sectors;

1 the focus orwider benefits such as those related to health, safety and air quality;

i aroadmap including measures and progress indicators upab0,to contribute to ahighly
energy efficient and decarbonised building sto@ke., reducing greenhouse gas emissions in the
EU by 885 9% compared to 1990This requires indicative milestones 2030, 2040 and 2050 and
specific information on how Member States will contribute to achieving the energy efficiency
targets in accordance with Directive 2012/27/EU;

1 the mobilisation of investments in renovation according to Article 2a Paragraph 3;

1 theinclusivepublic consultationon the Longterm Renovation Strategy prior to submission to the
Commission, as well as during implementation;

9 the documentation in an annex, of details on the implementation of the most recent-TLeng
Renovation Strategy;

1 the use of the Londerm Renovation Strategy to addrdse safetyand risks related to intense
seismic activityaffecting energy efficiency renovations and the lifetime of buildings.

The abovamentioned components are discussed within the CA EPBD sese$itwscentral team for
Renovation Strategies, CT4. This report reflects the discussions in the respective sessions and reports ideas
and interpretations brought forward by the Member States and the experts invited to the sessions.

3. Analysis of I nsights

Until March 2022,thé ! 9t . 5 OSYGNXft GSFY F2N WwwSy2@FGAz2y {GN
that centered around procedural, methodological, strategic and policy questions of EPBD Article 2a.
Furthermore, CT4 contributed to several sessiealsby other Core Teams, as well as a central team

Working Group and participation in the Working Group Renovation Wave. The following paragraphs
summarise the main outcomes of the sessions organised bythe 9t . 5 OSYy (N} f GSIY ¥F2
{GNFGS3TASaqQo
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3.1 Public participation

Public participation describing the interaction between government and the public is considered to result in
better outcomes and better governancét results in greater acceptance of decisions and implementation
because publimiterests are better reflected, as well as bringing new ideas and approaches.

Thus, Article 2a Paragraph 5 requires, as part of the preparation of theTlesngRenovation StrategV, |
public consultation on theiLongTerm Renovation Strateggrior to submission to the Commissioi Q

3.1.1 Possible methodologies for public participations

Possible methods for public participation are widespread, ranging, for example, frortofé@ee settings
to electronic and internet technologlyased approachésThe levebf interaction can extend from
informing and listening through dialogue, debate and analysis to implementing jointly agreed solutions.

Concrete methodologies include very different formats, including:
T OAGAT SyaQ 2dzNR;S&> adzyyYAada 2N LI ySt a
9 user panels
1 open space
1 neighbourhood forums
9 focus groups
1 participatory appraisal or budgeting
1 e-petitions;

1 wikis

M world cafés

9 online forums

9 opinion polls

1 interviews

1 study groups

1 comply or explain principle

1 questionnaires and surveys

1 publicmeetings, information centers or open houses
9 electronic democracy

I roundtables
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3.1.2 Public Participation in the Member States as presented in the 2018 meeting

Ireland

To enable the implementation of the Lofi@rm Renovation Strategy in Ireland, updateere required to
0KS LNARAK .dzAf RAYy3a wS3dzZ I (i AcdyedoEresdentabohilBimys anéthel & 2
other for nonresidential. It transpired that NZEB @rb-zero energy building) was a term well known
throughout the constructionndustry. To deliver the public consultation, the Department of Housing
worked closely with thé®epartment of Communications, Climate Action and Environraedtthe
Sustainable Energy Authority of Ireland (SEAI).

The process was threfeld. Firstly, facdo-face meetings and presentations were arranged with relevant
stakeholders, including members of the construction industry, NGOs and professional bodies. This was
followed by a draft legislation publication with a request for online written feedback. TWwasethen

further consultation with stakeholders prior to publication.

The website that facilitated the online consultation included a template for comments to enable easy
collation. It was found that most of the comments came in on the closing daysuitherfprocessing of
the comments took a lot of time 2-3 monthsc including responses and explanations provided for each
comment.

The second round of stakeholder meetings and presentations was to document for the stakeholders that
their concerns had beeaddressed and to ensure there were no surprises once the final legislation was
published.

Advice would be to highlight the key changes to regulation and present the intention rather than give too
many choices. Feedback can be incorporated where releféatmain challenge was how to reach the
right audience, including members of the general public.

Denmark

In 2013, the Danish LTRS Network was formed as part of the consultation process for the first LTRS. The
Minister in charge wanted strategies to be based on knowledge and therefore wished to involve the whole

sector. Acceptance of the strategy by stakehoddwas seen as important, which is easier if the relevant

Wt

stakeholders are involved at the consultation stage. The consultation was an open process, which relied on

knowledgeable individuals, not necessarily members of specific organisations. Forty stadsdrolders

were invited to select four individuals each from the industry, allowing for a network of approximately 200
people. Six work groups were formed to focus on each building type ($argiy houses, flats, public
buildings, businesses), with tncrosscutting themes (financing and economic security, innovation and
green businesses).

The consultation was a collaborative exercise with a common agenda, trying to focus on the common
interests of all stakeholders. Each working group set their owgsridr their decisionmaking process.
Twenty-one initiatives were handed over to the Ministry, and a large number of them were included in the
resulting government strategy.

Stakeholders were happy to be part of the process and felt that they had infldeheepolitical process.
The conference also triggered new partnerships within the construction sector. It was important for the
government that the sector took ownership of the strategy.
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The major challenge faced was finding the time and resources. Suemtsrs included the eoreation of a
common agenda and the commitment to joint decisimaking whilst allowing for disagreement amongst
participants, and new networks and partnerships that were formed in the sector.

Germany

Germany has launched sevepabcesses in the last four years to intensively discuss the strategy for
buildings: the Energiewendd”lattform Gebaudewas launched in 2014 to prepare the ground for the
'Effizienzstrategie Gebaudéhe efficiency strategy for buildings, which formsemsential part of the LTRS

as well. This platform has continued to meet since then. In paralle|Bdngkostensenkungskommission

was formed to discuss the potential for reducing the cost of renovation while maximising the benefits. And
finally, the stak@older process of theKlimaschutzaktionsplamlso discussed building measures.

Other Examples

The Buildings Performance Institute Europe (BPIE) reviewed the strategies of selected countries (Croatia,
Czech Republic, France, Greece, Hungary, Ireland,Ri@aland, Spain) and also pointed out good examples
of consultation with thePlan Batiment Durablén France and th&ehabilitation Working Group (GTH)

Spain. The French initiative was launched in 2009 and consists of a permanent team, an office and an
assembly including in total between 200 and 300 persons from the building, energy and environment
sectors as well as from insurance companies, engineering firms and®b@hksSpanish GTR is a group of
industry and technical experts, and releasedport in 2012 with an action plan for a new housing settor
3.1.3 Critical Success Factors for public participation

Based on group discussion, the following would be considered useful suggestions:

discussion on rules and a clear understanding of therosgdion of the process
keep on track and avoid getting stuck on one issue, despite disturbances from lopbyists
a nominated lead to facilitate and move conversation along

professional facilitation from experts in the field

single communication for contgx issues

promotion of thinking outside the bgx

continuity of the dialogue and process

focus on cecreation and acceptance

sufficient education and training

ensuring that results of discussions are gathered and summarised

limit responses by offeringptions

structured and controlled process with a stepped apprgach

strike a balance amongst the participating stakeholders

hold a transparent discussion, with no hidden agenda

= =4 4 A4 A4 a4 -4 -8 -2 a2 -4 -5 - -2 -2

responding to comments is rather tir@nsuming.
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Some barriers to successful public consultation were also raised in discussion. These included cost and
administrative issues, language barriers, pressure from lobbying groups, large group sizes and a lack of
interest of key stakeholders. The question vadso raised about how to engage with less organised groups
of stakeholders. It was suggested that running more targeted events may be a solution.

Highlights of Broad selection of methodologies for public participation, allowing fecreation
&l and creaivity.

Main Outcomes of 3.1
Public participation describing the interaction between government and the public is considered to

result in better outcomes and better governance. The main benefits are a higher acceptance of de
and implementation beause public interests are better reflected, as well as the contribution of new
ideas and approaches. A number of different methodologies were discussed, from world cafés anc
groups to opinion polls and roundtables.

Participation approaches differ emrding to particularities of the countries. While in Denmark 40
stakeholders were invited, who in turn were allowed to invite four others, a combination of invited \
based feedback and two stakeholder meetings were carried out in Ireland. Croatiagetiesgnergies
by planning the public consultation as a s&leent to a conference. The individual approaches in the
Outcomes also varied across the Member States: since the public consultation in Denmark startec
discussion of potential measures, thatoome was a set of 21 proposals and measures. In Ireland,
comments and feedback were sought on official documents; and in Croatia, the outcome was a sif
joint charter.

The three presented public consultation processes all show different characteri3tiesmajor
advantage in the Danish process was that the minister gave positive impetus on tudfki€khe
consultation process. In addition, the formation of subgroups defining their own rules allowed-targe
group oriented discussion. In Ireland, theblic consultation was well structured with a clear timeline.
Due to the open welbhased feedback format, one of the major challenges was to reach the right
audience. The organisation of the public consultation as aesigat to a conference in Croatiaaned
the cooperation of a broad range of stakeholders.

Success factors include clear rules, professional moderation, and appropriate structures for lobby
groups. Challenges are, amongst others, cost and administrative issues, language barriers, pogss|
stakeholder groups, large group sizes, and a lack of interest among key stakeholders.

3.2 Indicators, milestones, scenarios and National Energy and Climate
Plan (NECP)

As part of theLongTerm Renovation Strategies (LTRS) required uAderie 2a of the revised EPBD,
Member States are asked to develop a roadmap with measures, progress indicators, and indicative
milestones to ensure compatibility with the lotgrm targets.

In its LongTerm Renovation Strategy, each Member State shabsea roadmap with measures and
domestically established measurable progress indicators, with a view to theédomg2050 goal of
reducing greenhouse gas emissions in the Union b936 compared to 1990, in order to ensure a highly
energy efficient andlecarbonised national building stock and in order to facilitate the-effsictive
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transformation of existing buildings into neattgro-energy buildings. The roadmap shall include indicative
milestones for 2030, 2040 and 2050, and specify how they cantérito achieving the Union's energy
efficiency targets in accordance with Directive 2012/27/EU.

In the context of the CA EPBD, different elements of the LTRS were discussed, including strategic
approaches (chapter 3.2.1), links to NECPs (chapter 3.2Ratiors and milestones (chapter 3.2.3) as well
as trigger points (chapter 3.2.4).

3.2.1 Strategic routes towards decarbonisation in the LTRS

The inherent goals of the LTRIS., the highly energegfficient and decarbonised building stocgose
strategt challenges, but also methodological questions regarding the definition and quantification of
milestones and indicato?s

Each Member State has different strategic approaches and challenges to decarbonise its building stock,
given the different points ofieparture with respect to the energy mix, the climate conditions, the
traditions and preferences, as well as the building stock characteristics. These strategic aspects were
collected in country posters.

The balance between heating and cooling with reneweab and energy efficiencyOne example for an
energystrategic decision is the contribution of renewables and energy efficiency to the overall
decarbonisation target. The balance between the two approaches depends on, amongst other things,
available RES pantials, the characteristics of the building stock, energy price levels, and implemented
policies.

Renewable energy contribution in %*

80
-36%:;69%

70 -

60

-54 %: 57 %
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Final energy savings in %

Figure 2: Corridor to achieve tH0 primary energy target: combining energy efficiency and RES
(BMWi 2016).
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¢KS FTAIAZNE aK2g6a K2aohesaaf With3esgedt th theicSriributidn bflrdN&véble
energy versus efficiency to the overall savings targets. It should be noted that different Member States
have different system boundaries, base years and methodologies, so the results presentetdireatly
comparable.

As an example of how to deal with the ratio between efficiency and renewable§eh@anEnergy

Efficiency Strategy for Buildings of the German Government (BMWi 2016) is based on a detailed
investigation of insulation restrictiong.Q., protected houses and facades), RES potentials (GIS based
calculations of geothermal, solar thermal, PV, biomass, and heat pump availability), and available district
and waste heat potentials. It derives a roadmap for an optimal strategy to achiev&080 target of

reducing noarenewable primary energy demand of buildings by 80% to 2050. The strategy recommends
final energy savings between at least 36% (coupled with very high shares of RES of 69%) to energy savings
of 54% (in combination with 57% R&fare). Energy savings in the total building stock of more than 54%
yield proportionally higher system costs. Based on this roadmap, two detailed scenarios were calculated
(Prognos, ifeu, IWU 2016) and form the foundation for the NECP calculation. ©hthap, a

macroeconomic analysis determines the employment effects and wider benefits of these scenarios
(Prognos 2017). An egoing debate concerns the degree to which heat pumps will be employed for
heating. Different scenarios quantify up to 6 millle@at pumps in the year 2030. Studies analyse optimal
expansion paths for heat pumps, in combination and competition with the continued installation of gas
boilers which would then increasingly employ green gas (power to gas, biomethane).

Share of RES In total heatfng and Savings In final enengy demand for

cooling demand buwliding stock Base year Scale not yet decided
Country A18 230 260 2018 2030
Austria 1930|guantitative scale
Belgium / Alandars | El 2007 |qualtitative scale WES,
Bulgana ||_ | L gualtitative scale WES
Croatia || [ 8 2017 |quantitative scale
Cyprus L] 2010|quantitative zcale
Denmark 2006 guantitative scale e
Estonla 1 guantitative scale e
Finland [ [ | 2012 |guantitative scale
Framce 2012 |guantitative scale
Itaky |r baseline|guantitative scale
Luxenb g [ 19%5|quantitative scale
Slovakia [I average of 2001-2005|quantitative scale
Spain [l [ | 2015|qualtitative scale yes

Figure 3: Conibution of RES and final energy demand reduction to the overall targets in selected countries
(Status 2020).

As a way to determine cosfffective pathways towards decarbonisatiddandersinvestigated the cost

optimal energy performance levels for the @ration of residential buildings in a 2015 study. The energy
performance requirement was set at E90, which expresses the ratio of annual primary energy consumption
divided by a reference consumption. The study showed that the macomomic optimum, deperidg on

the building type, was between E43 and E80.

These insights formed the basis for the ldegm objective for 2050 for residential buildings, which was
established in 2016 in consensus with 34 stakeholders. It consists of two equivalent tracks drecamwn
choose: a package of measuresv@ues of building shell and heating system) and an energy performance
indicator, offering more flexibility to reach the goal and aiming for an energy level equivalent to an energy
score (EPC) of 100 kWhnor E60With this scenario, a reduction of energy use of 76% compared to 2012
can be achieved in 2050.
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In this approach, it was assumed that the le¢egn objective is achieved without the application of
renewable energy sources: heating and production of domestic hot water are provided in the scenario
through a condensing gas boiler. The Flemish Enerignylsowever, states that the energy sources for
heat and refrigeration will be various and increasingly renewable (ambient heat, geothermal, solar heat
and so on) in the future. A followp study on cosbptimal renovation, taking into account the costistoe
replacement of fossiluel-driven installations by renewables, is essential. Meanwhile, a decarbonisation
plan is being prepared. To promote the use of heat pumps, the price for (renewable) electricity, which is
very high due to various taxes and timeorporation of the cost of energy efficiengyant schemes, should
decrease. This could be obtained by shifting these extra costs to the tariff for gas.

Non-costeffective renovations.Costeffective renovations have been determined in the 2014 and 2017
LTRS, but there is still a certain part of the building stock where the renovation actions are not cost
effective or hard to implement. This is another strategic challenge in the LTRS and is the case in many
residential buildings in Mediterranean countsiewhere energy savings are less significant, meaning that
payback periods would be so long that renovations would never take place. Also, in somem@rgy
households, where heating is limited due to energy cost constraints, renovations are netfeasive. The
LTRS roadmap can also provide answers for this building segment.

Spain for example, has a range of very different climatic zones: Atlantic, Continental, Mediterranean and
the Canary Islands. In some of them, energy savings would be lesgaignihaking payback periods so

long that renovations would never take place if they had to be-effsictive. The 2017 LTRS started to
explore this problem, which would probably mean that there is no need to renovate the building envelope
of the whole Spnish housing stock, but only to define partial refurbishments (double glazing, bioclimatic
and shading mechanisms, etc.) for Mediterranean areas. On the other hand, there are excellent
opportunities for solar energy. Solar energy selhsumption has recsly been regulated and it is

expected that it will play an important role in the future. Energy poverty mitigation is another type of
initiatives which can lead to necost effective renovation, but in this case, there are other wider benefits
that can ke considered in macreconomic terms.

Role of heat supply options and energy carriers for heatifitpe role of the various fossil and renewable
heating and cooling options varies significantly from country to country. For example, the role of capital
costintensive and longerm infrastructures, such as gas and district heat pipelines, are discussed in the
Member States, as well as the future share of power to gas, power to liquid, and electrification of the
heating sector.

3.2.2 Links between LTRS and NECPs

The milestones to be reported in the LTRS, together with the indicators and the expected energy savings
and wider benefits, will be based on the integrated NECP. In these NECPs, Member States must also
describe the LTRS, including the policies, meaandsactions required under Article 2a of the revised
EPBD.

Some points and issues that were raised through the questionnaire included:
1 Member States generally have a close link between NECP and LTRS;

1 A problem can arise when the two are carried outdifjerent ministries, which is the case in some
Member States. In other Member States, there is a division between state and federal
responsibility which can aggravate the problems.

10
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For example, iBelgium(Flanders Region), in order to prepare the endrgwsition and draw the path
towards a new energy model, starting in 2016 the Fler&isbrgy and Climate Agenayprked on a long

term vision in consultation with citizens, the building sector and civil society. On the basis of five pillars
(energy efficiacy, renewable energy, flexibility, financing and governance), the vision abtigTerm
Renovation Strategyas designed and concrete proposals were made for policy and action on the ground.
Theoutcome was largely incorporated in thd RS and the NEGHIds further upon this basis. In order to
achieve the EU 2030 objective for energy efficiency of 32.5%, the existing policy from the LTRS (grants for
energy efficiency measures, solar boilers and heat pumps, and energy performance standards for deep
renovation) proved to be insufficient, and additional policy measures were formulated in the NI6€GP.
recently, there was a shift from stimuli to specific obligations for renova#isna result, they will be
incorporated in thenext version of thd TRS.

Forthe LTRS i@roatig the country has established an '‘Open partner dialogue' and 'Signing a Charter on
cooperation aimed at decarbonisation of buildings by 2050'. The dialogue gathered representatives of state
administration and local seffovernment unitsthe academic community and public experts, the

construction and energy sector and their supporting industries. The aim is to foster through common
dialogue the successful implementation of the nearly zemergy buildings standard as well as the national
longterm strategy of the energy renovation of buildings; this is to support the transformation, by 2050, of
the existing building stock into a decarbonised and highly ereffigient building stock. By signing the

charter, the efforts for constructiveactive and continuous action by all stakeholders will be reaffirmed.
NECPs are organised in workshops and panel discussions with specialists and representatives of the state
administration. The link between them is organised so that representatives frerartbrgy and climate

sector are participating in all workshops, discussions and consultations. The current version of NECPs
include data from the LTRS 262@17 which will be updated in 2020 when the new LTRS is due to be
finished. Also, the current versiocof NECPs refer to scenarios for building and energy strategy from

previous years. Those scenarios will be reviewed in the new LTRS and aligned with all the strategic
documents in the Republic of Croatia.

3.2.3 Indicators and milestones

EPBD Article 2adges a great degree of freedom for the Member States to define indicators and
milestonesIndicatorsdescribeg quantitatively or qualitatively, the state and progress with respect to the
decarbonised building stock and include, for instance, the numbbuitdings (per type, age, etc.), their
energy demand, the annual share of renovated buildings, or the renovated area, etc. The indicators can
also describe the various policies and measures as required in Article 2a, i.e., public incentives for deep
renovation, public investments addressing energy poverty and-sméntives, the number of buildings
equipped with building energy management systems, the number of skilled workers, etc.

Themilestonesdescribe set goals which contribute to the overall E6rgwy efficiency targets under the
EED. This could, for instance, be the energy ante@3sion savings in the building sector, but also the
percentage reduction of people affected by energy poverty, etc.

In 2019, the Commission published a Recommendatimesiment aimed at helping Member States apply

the new and revised parts of the EPBD. This document is for guidance and does not alter the legal effects of
the Directive. In terms of milestones and indicators, the document provides these as a way ofingeasu
LINEPANBaa G(G2¢1 NRa | OKAS@AyYy3 3F21ta YR aLISOAFeAy3ad K
intended to provide useful information for Member States and are presented in a table alongside the
paragraphs in Article 2a to which they redatt is recommended that Member States use these early in the
definition of LTR& perhaps with some adjustments for local requiremeqtso that stakeholders have a

11
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clear understanding of the roadmap. A section in the recommendations provides exampgtesdof
practice. Some of these are the 'Build Upon' project which brought together government, businesses, NGOs
and householders.

Member States databases can provide useful background information but are not always up to date. For
example, renovation workihat are carried out privately are usually not recorded in any database until

their next Energy Performance Certificate (EPC) assessment is carried out. Other Member States found that
it is difficult to define assumptions over the lotgym, which means tht targets can shift over time. Also,

due to different climatic conditions, there can be differences in targets across a country.

Figure 4 summarises the results from the questionnaire.

Renovated Fossil fuel
Buildings / floor Renovation s-ntufngsf Ene_rgy G,.{G EPC 5ore  Investments Share of e
Rate heating system  Sowings Soving nZEBs RES
area replocement
Belgium / Flanders
Bulgaria _
E— 0
Estonia
Finland
France
German
—= [ ]
Luxembourg
Slovakia
Spain

Indicator / Mile stone de fine d until 2020 2030 2050

Figure 4. Indicators used in the respective LTRS of the coUntries

In Flanders in December 2018, a free building passport tool was launched, offering the residential building
owner insight into all information that is publicly available on the building as well as the energy
performance, solar potential, soil contamiti@t, building quality and so on. The EPC with the-lengp
renovation advice is also included. Additional functiansaddedon a regular basj.g., the possible

upload of renovation evidence, the automated grant application, and the possibilityrdffibities

(architects, contractors, potential buyers and so on) to add insight into all of this information. Eventually, it
will be possible to use this tool to make more effective progress towards the 205@dongyoal. In the
meantime, the followinget of indicators is used:

9 average energy use per dwelling since 2012, both fossil and total,

9 insulation rate (% of building stock) since 2011 and for each year relative speed in relation to 2011,
enabling the extrapolation for which year that 100% tdélreached at a given rate;

1 heating: number of installations replaced by condensing boilers or heat pumps, replacement rate
and distance to target;

9 renovation activity: energefficiency grants, renovation loans, renovation permits.

This set ofndicators is a work in progress, both for the content as well as the methodology. Flanders
suggests documenting the indicators as a '‘Dashboard of indicators'.

12
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Figure 5: Flanders renovation dashboard.

3.2.4 Trigger points

Trigger points are a new elemeof EPBD Article 2a. These could include a change in ownership, damage or
aesthetic work, children moving out, a need to change components, or the recognition of poor indoor
guality. In the case of mulfamily houses, it is required to involve the ownery., with an obligation.

Trigger points can be instigated by policy instruments such as a change in regulation, the need for
obligatory auditing, or incentives from the state (promotional programmes, bonus systems). To identify
trigger points and to triger renovations, it is important to share best practices and promote

communication and public consultatioRossible trigger points and associated policy responses based on
the discussion and on further analysis performedfey are summariseih Table 1
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Trigger point
Change of ownership (sale
or inheritance)

Change of tenants

Age of components
transcended (e.g., boilers >
30 years)

Technical building
components are upgraded
or replaced

Aesthetic building renovation
and larger maintenance
work

Conversion of building for
accessibility, acoustic
insulation, etc.

Extension of the building,
conversion of roof space
Chimney sweeping and
control

Buildings with low energy
performance

Personal circumstances
changing (new children,
children movir
Retirement

Energy audits carried out

Comprehensive
thermography in village/city
'Energy caravan'

Taxes and change in
regulation

Policy response
Mandatory requirements

Obligation to carry out energy
audit when building is sold
as above

Mandatory requirements

Mandatory requirements

Mandatory requirements

Coupled support schemes

Mandatory requirements

Energy advice, control of top
floor ceiling insulation
Renovation obligation

Support scheme for optimising
building layout and energy
performance

Support scheme for optimising
building layout and energy
performance

Improved financial support for
subsequent implementation of
recommended renovations
Mailing with offer for free
advice

Door-to-door campaign for
energy advice

Mandatory requirements

2020

Examples
Germany: Retrofit obligations to replace
old boilers in single-family houses

Flanders: minimum requirements for
roof insulation

Germany: Retrofit obligations to replace
old boilers in single-family houses

Germany: When a wall is upgraded or
windows are replaced, new components
have to fulfil efficiency requirements

as above

Germany: Joint KfW support for barrier
free and efficient buildings

France: Obligation to renovate buildings
>330 kWh/m?.year primary energy

Germany: 'Energiekarawane'

Table 1: Possible trigger points and associated policy responses (examples).
Source: ifeu based on discussion during the CA EPBD London meeting.

Highlights
of 3.2

9 Flanders developed a 'renovatialashboard' to demonstrate indicators,

milestones and the respective progress to achieve that, as well as an individt
'‘Woningpas', offering the residential building owner insight into all information
that is publicly available on the building as welllzes ¢énergy performance, solar
potential, soil contamination, building quality and so on.

1 Spain developed a renovation strategy adapted to the climate, resulting in pa
refurbishment requirements in Mediterranean countries.
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Main Outcomes of 3.2 o ’ o ) ) |
Onaprocedural levethe/ ! 9t .5 OSYUNXt U0SFEY F2N WwSy20I (
indicators and milestones, the links between LTRS and NECPs, and data and modelling. Different
and responsible ministries can present a challenge$tablishing the LTRS. For many useful indicato
such as renovation works that are carried out privately, the activities are not usually recorded in ar
database until their next EPC assessment is carried out. Trigger points could include a change in
ownership, damage or cosmetic work, children moving out, a need to change components, or
recognition of poor indoor quality. Inthe case of mdfitik YA f @ K2dzaSasx AGQa N
e.g, with an obligation for the owner. Trigger points canibstigated by policy instruments such as a
change in regulation, the need for obligatory auditing or incentives from the state (promotion
programmes, bonus systems).

3.3 Wider benefits

Wider benefits are related to energy efficiency measures and deepviagions that go beyond energy

savings and cost reductions. Wider benefits range from an increase in property value to growth of
employment and exports, to reduced fuel poverty or improved quality of life. Article 4 of the EED on
building renovation hadleeady included requirements for wider benefits. With the revision of the Energy
Performance in Buildings Directive in 2018 (Directive (EU) 2018/844) the request is more specific, requiring
that the LongTerm Renovation Strategy shall encompass 'an evielbased estimate of expected energy
savings and wider benefitsuch as those related to health, safety and air qualitWithin the CA EPBD,

three major parts of the topic were discussed:

1 general advantages and figures on wider benefits;
1 specificexamples from the health and construction sector;

9 communication of wider benefits.

3.3.1 General figures

In addition to the important benefit of GHG savings, Eurafide studies point to additional ebenefits of
the energy efficiency of the building stqakg.:

T C2NJ SOSNE em AYy@SaidiSRx i fSIFad efnHolisic Aa Al OSK
renovation works, where the right combination of materials, equipment and controls are installed
together, can boost the comfort, health and wbking ofoccupants.

T 9FO0OK € ™M YAfftA2Y Ay@SaGSR Ay SySNHe STFFROASyOe
the IEA indicates 12 to 18 job positions per million.

1 GDP growth rates ranging from 0.25% to 1.1% induced by energy efficiency (EmBuilta2017),
income from the new jobs created and the VAT revenues on materials and equipment increase,
social welfare payments decrease as unemployment is reduced, and overall healthcare costs fall as
the welkbeing among occupants increases (EuroACE 2018)

 LookngatEs A RS NBAARSYUGAFf NBFAINDAAKYSYGaz |y Fyyd
modelled within the COMB®Project to deliver 23.5 TWh of energy savings per year. In addition, it
was found that several other benefits could be achieved, inolpdiver 2,300 avoided premature
deaths due to particulate matter, 139 Mt of material resource savings, 39 million additional
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workdays and 29 TWh of power generation from combustibles avoided. It was found that although
the energy savings alone would payckadhe costs of refurbishment, the wider benefits make the
work even more attractive. These wider benefit impacts have a value of arounthtvas of the

energy savings based on lower bound estimates (COMBI*%018)

Due to individual characteristics of@acountry regarding climatic conditions, composition of the building
stock, or current economic situation, a generalisation of wider benefits is not possible. In addition, wider
benefits are very contexdépecific and not linear. Thus, the abeventionedfigures should be interpreted

as examples and a rough order of magnitude and can vary across the Member States.

3.3.2 Wider benefits in the health sector

lan Hamilton from University College London pointed out the impacts of energy efficiency measties in t
health sector. He aimed to design strategies based on the effects that energy efficiency and health have on
each other. In the UK, fuel poverty is an issue in 11% of households and affects households in the worst
performing buildings the most. It has & found that poor indoor environments can have a negative effect

on health, which can increase the chances of developing cardiovascular diseases and cancer. Although
energy efficiency measures may not always be-effstictive when energy savings is thelyppayback

metric, if the savings to the health service are also included, then the measures become much more
appealing.

There are three main ways in which energy efficiency measures improve health: improved ventilation rates,
improved heat loss charactstics, and reducing the cost to heat buildings. It is important to ensure that
whilst these works are carried out to gain desired outcomes, unintended consequences can be introduced,
and these should be avoided through good design and workmanship. Thnoogglling improvements

that achieve these aims, policies have been designed to ensure the mosffaxgive solutions are carried

out. An example of the work is that the cost of installing 1 million retrofits infoer households would

cost around £dillion. Energy savings in this case would be £1 billion. Personal health gain plus health
service savings would total £220 million. Including other values such as air quality, carbon emissions,
comfort taking value and utility to households, the total peésent value could be £2.8 billitn

3.3.3 Wider benefits from the construction sector

Martin Bo Westh Hansen from Copenhagen Economics focused on the economic benefits of renovation
with a focus on how the cost of energy efficiency measures are reflantthe increased value of houses.

One of the key reasons a householder may pay more for a house with a higher energy rating is that the
energy bills will be lower. However, this is just one of the benefits; others include aspects such as improved
thermal comfort. Some of the problems identified are: buyers may be unsure of the quality of energy
efficiency measures; they may be unsure of future fuel costs; and they may be unable to secure the larger
finances needed for the typically more expensive honiet have higher energy efficiency ratings. Overall,

it was found that energy ratings have an influence on selling prices. In a typical Danish house, moving up
2yS NIGAY3 o6FYyR FTRRa etZnnn (2 GKS &St tddegést LINA OS @
that would be expected in order to address the problems mentioned earlier. One of the key solutions
identified is to ensure buyers are given enough information on both the energy saving issues as well as the
wider benefits such as health
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3.3.4 Communication of wider benefits

Based on group discussions, communication channels for wider benefits were collected in Table 2.

Wider benefit Communication channel

Health Health/social officer

Productivity Employment reports

Property value increase Real estate market

Fire protection Fire protection authorities

Asbestos removal Ministry of environment

Increased comfort Surveys to ask people how they feel
Outdoor air quality Air pollution reports

Table 2: Possibleommunication channels for wider benefits.

Highlights {1 In a British study, the interrelation between health and energy efficiency foun:

of 3.3 that the cost of installing 1 million retrofits in fuel poor households would cost
around £2 billion. Energy sag® in this case would be £1 billion. Personal heal
gain plus health service savings would total £220 million. Including other valu
such as air quality, carbon emissions, comfort taking value and utility to
households, the total net present value colie £2.8 billion.

1 A Danish study showed that energy ratings have an influence on selling price

AY  G@LAOIT 5FyAaK K2dzaS:I Y20Ay3
price.

Main Outcomes of 3.3
Wider benefits are discussed in tMember States, especially benefits related to health and

employment. In most of the Member States the final figures are still missing. It has been found tha
building improvements, such as improving insulation or ventilation, can enhance air qualityeantath
comfort, which in turn can lead to better health for occupants with associated koonafects to
national health services. By quantifying these benefits, payback periods for energy efficiency mea:
can be shortened. More work is likely to beditted and carried out.

In the Combi project, the effects of multiple impacts of energy efficiency measures were analysed.
LookingatEld A RS NBAARSYUAFf NBFAZNDAAKYSYGasz |y I
to deliver 23.5TWh of energy sags per year. In addition, it was found that several other benefits cc
be achieved such as the avoidance of 2,300 premature deaths due to particulate matter, 139Mt of
material resource savings, 39 million additional workdays and 29TWh of generatiowef fsom
combustibles avoided. These wider benefit impacts have a value of arounthinge of the energy
savings based on lower bound estimates.

One key aspect is ensuring people understand these benefits and how it will affect them so that th
more engaged. Wider benefits can be used in various communication channels to raise awarenes:
energy efficiency and deep renovation, e.g., between various ministries.
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3.4 Capacity and skills of professionals in the building value chain

In manycountries, a shortage of skilled workers in the construction and energy efficiency sectors presents a
severe bottleneck for renovation activities and leads to rising renovation costs and quality issues. EPBD
Article 2a (1) f) requires Member States to repon initiatives regarding 'skills and education in the
construction and energy efficiency sectors'.

¢KS OFLIOAGE FTYR alAfta 2F LINRPFSaarazzylta Ay GKS o
Renovation Strategies sessions. Due to th&/IDQ9 pandemic, this session was prepared and then
postponed to a later plenary meeting.

3.4.1 Current situation

In the EU, the technological revolution is causing significant changes in the working envirasoeard
jobs are at risk of being lost to m@oes, others are being transformed and new ones are being created
(Vazquez et al. 2019). Technological developments related to energy efficiency and digitalisation are
pushing the current workforce to acquire new skills.

The financial crisis in Europetire last decade also affected the construction sector by labour shortages.
This is particularly the case in Germany and Luxembourg, where shortages are reported mainlydodlow
mediumskilled jobs. Skill shortages are often affected by skill misnatich difference between the
gualification level of jobseekers and the job requirements, and both over and under qualification can occur
(European Construction Sector Observatofynalytical Report, 2017).

According to the conclusions of the BUILD UPsSkilliects (Pillar I), more than 3 million workers in Europe
require upskilling on energy efficiency or renewable energy sources by 2020 (Build Up Skills Pillar I, 2019).

Professionals in need of training on these topics range froraieworkers, crafggeople and technicians
to architects, engineers and building managers. In addition, new digital related skills are required, e.g.,
through the use of Building Information Modeling (BIM).

To address this situation, different approaches have been develamadbly in the framework of EU

funded projects, e.g., upgrading qualification schemes for blue collar workers to construct neatly zero
energy buildings (NEWCOM) and BIMsie trainings for better airtightness and ventilation performance
(BIMplement). Thé&nergiesprongpproach developed in the Netherlands allows workers to work indoors
during regular working time and independent of weather conditions thanks to the prefabrication of
components.

3.4.2 Barriers

In Europe, several structural barriers existtttead to skill shortages and mismatches in the construction
sector. In the European Construction Sector Observatémnalytical Report, (2017), the authors point out
some elementary barriers in the construction sector that can also be transferred &v skiill categories.
One problem is the decrease in the number of young skilled workers in the sector duetitadlimageof

the construction sector, which hdsw(er) wagescompared to other sectorSafety risksandunattractive
working conditionsare dso named as a hurdle. In Europe, thigration of highly skilled workers from
countries with lower wages to countries with higher wages also causes problems, since it can create a
shortage of highly skilled workers in the former.
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As only few young slkédl workers are attracted by the sector, thgeingof the construction sector is a

second relevant obstacle: In Germany, the majority of construction workers are 35 to 50 years old. This also
provides additional barriers for the integration for new skillsndustry and needs to be addressed by

suitable training and education programmes. In additiomisalignmentbetween training and the

demand for skills on the construction labour market slows down the upgrade and the development of the
sector, often laving workers with outdated skills.

3.4.3 Training

The uptake and development of new qualifications and training progranasegell as the upgrade and
the renewal of existing schemes is one of the main challenges to overcome the barriers and prevent or
mitigate a shortage of skilled workers.

However, the development of training programmes for building workers is also fagimg clwallenges:

rapidly evolving regulations and also a lack of policy coordination makes-tangated training more

difficult. In addition, the lack of funds for training, especially for smaller companies, the lack of interest and
time to enroll as welas uncertainties regarding training results are relevant economic and financial
obstacles. Bso, language barrierg especially for foreign workers due to migratiQimave to be addressed

by the training programmes (Build Up Skills Pillar I, 2019).

BUILD UP Skiltsa European initiative running since 204 addresses this gap by training building
professionals and preparing them to meet the challenges posed by new energy efficiency regulations and a
constantly evolving setting. The initiative aimdriorease the number of building professionals across

Europe who are qualified to deliver building renovations offering feiglrgy performance as well as new
nearly zero energy buildings. Based on an analysis of 22 projects, the following conclusiatiageba

training and education of skilled workers are drawn (Trinomics and Visionary Analytics, 2018):

1. Filling a market gap:

It is important that new courses cover new content and truly complement existing programmes, including
existing incompany taining or training developed by technology providers. Practical training and
demonstrations should be given priority, as they allow discussion and communication amongst craftsmen
from different professions, thus offering interdisciplinary learning. Altftoalassroom work is needed, the
practical component of training needs to represent at least half of the total hours taught.

2. Providing flexibility in the training design

Since every professional has different needs, flexibility is key to the desigairofigy offers. This includes

the offer of local training facilities to minimise long travel distances, the possibility of attending either
daytime or evening classes as well as the wide variety of material in different formats, to ensure a wider
adoptionand acceptance for use.

3. Securing stakeholder involvement

The involvement of the relevant stakeholders, from industries, training providers or governmental
institutions is key to creating synergies and facilitating a custesnentated approach to therainings
provided.

4. Budgeting with care and securing long -term financing

Developing new curricula and higjuality training materials is timend resourcentensive. In addition, to
avoid oneoff actions, projects need to secure lotgrm support from ¢her available funding streams.
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5. Providing recognition

Providing certification for trainees or the trainers is important in order to ensure the necessary visibility on
the market and to increase the demand for skilled professionals

In thisupcoming CA EPBD session, focus is on how to overcome thermleoviened barriers and
exchange ideas on policy instruments to tackle the challenge of continuously upskilling building
professionals in energy efficiency and sustainability.

Based on a questhnaire, Member States status will be highlighted in order to get some deeper insight into
the BUILD UP Skills initiative. The project pitches will serve as input for the interactive part, where the
collection of measures for a better workforce is foreseen

Highlights 1 The NEWCOM project develops a database for the transparency of qualifica
of 3.4 for the mutual recognition of training schemes.
1 BIMplement aims to improve the quality of nZEB construction and renovatiol
training the value chain in aasstrade and crosgevel approach, strengthened
with BIM enhanced workplace learning tools.

Main Outcomes of 3.4

The/ ! 9t .5 OSYUGNIf @S Y alJohdtiesteddhy i2sdd ofiworkigrce faritl Skills:
the EU, the technological revolution is causing significant changes in the working enviransoemng
jobs are at risk of being lost to machines, otheams laeing transformed and new ones are being create
Technological developments related to energy efficiency and digitalisation are pushing the current
workforce to obtain new skills. The financial crisis in Europe in the last decade has also affected tF
construction sector by labour shortages. This is particularly the case in Germany and Luxembourg
shortages are reported mainly for le&@nd mediumskilled jobs. Skill shortages are often affected by ¢
mismatclesc the difference between the qudication level of jobseekers and the job requirements, &
both over and under qualification can occur. More than 3 million workers in Europe requskillipg on
energy efficiency or renewable energy sources by 2020. Required skills in the buildongasge from
on-site workers, craftspeople, technicians, architects, engineers and building managers. Member ¢
use different policy instruments to improve the skills situation, including certification schemes and
registers of skilled professionafsmore than 10 Member States, skills passports or professional skill
cards, legislation on education, training, financial instruments and changes in migration law, for ins
for asylum seekers to receive training in craft/renovation.

3.5 Minimum Energy Performance Standards in Member States to trigger
energy efficiency in existing buildings

A number of Member States have or plan to introduce mandatory measures or obligations for existing
buildings to increase the renovation rate, creaidditional trigger points for renovation, target the worst
performing buildings or address split incentives.

A series of sessions in the CA EPBD investigates mandatory requirements for existing buildings. For selected
examples, the process of introductiaihe technical details, implementation issues, monitoring and

verification, evaluated impacts as well as stakeholder acceptance of the measures are analysed. Building on
the first session, a double session focused on all aspects of Minimum Energy Pede@tandards

(MEPS) in existing buildings, starting from the definition of building categories, needed data, monitoring

and verification, as well as market impacts, the acceptance and the affordability.
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3.5.1 Current situation and views of Member States on introducing MEPS

EPBD Article 7 requires Member States to take the necessary measures to 'ensure that when buildings
undergo major renovations, the energy performance of the building or the renovated part thereof is
upgraded in order to meet minimum engrgerformance requirements'. In addition, the paragraph
requires necessary measures to ensure minimum energy performance in the case of the renovation of
certain building elements.

The following figure presents the cases or building categories where ¢esiaiready have introduced
MEPS or are considering introducing ther@tatus 2020. The visualisation is the result of a conducted
guestionnaire in the session.

Does your country have or plan to introduce any of the
following obligations?

mYes mNo
Worst performing When certain Social housing Non-residential Selling or renting
Buildings* activities take place (or other residential buildings. buildings
not commonly_sglgj
Renewable heating PV on existing Smaller measures Other mandatory Incentives to improve
for existing buildings buildings by certain dates or if a certain measures social housing

efficiency level is exceeded

(50

*bevond major renovation obligations

| EPBD

Figure 6: Use of mandatory measures based on a questionnaire of the Member States (gsolitce: if

From the responses, it can be seen that Member States are addressing certain categories of buildings first
such as the worst performing buildings. At least half of the Member States have obligations associated with
the worst performing buildings ahalso for norresidential buildings. Furthermore 10 out of 24 confirmed

that they have mandatory requirements associated with renewable heating.

The prohibition of the installation of fossil fuel boilers is currently not a frequent measure. There act in f
other methods for reducing the number of fossil fuel boilers:

9 Direct bang selling is prohibited, and it must not appear on the building permit

1 Indirect ban-it is not illegal to use fossil fuels but there are strong requirements for renewable
energyas well as highly ambitious primary energy targets.

Of 24 questionnaires, only 6 Member States prohibit oil boilers in new residential buildings and the
measure is under discussion in 5 states. For gas boilers, only 3 Member States ban installation in new
residential and a ban is under discussion in 3 states. The requirements for existing buildings are even lower
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and only 4 Member States ban oil boilers (5 states are discussing). There is no law that prohibits gas in
existing residential buildings.

Serena Bntoglio from DG EERpresented an overview and insights from tbensultation of the EPBD

revision and MEPSNithin the EPBD revision public consultations, participants expressed their views on
the (mandatory) introduction of MEPS, its design and the meati MEPS. The results show that most
participants (75%) of the public consultation call for the application of MEPS to boost the renovation rate
and depth, but also stated that they must be accompanied by proper funding as well as EPCs and BRP. In
addition, MEPS should focus on wepstrforming buildings and promote deep renovation to avoid locking

in effects. The challenge of Eiide MEPS was mentioned by opponents as an obstacle, but also the fact
that these are already partly addressed in the Membeit&t. On the question of compulsory introduction,
79% were in favour, stating that they should be made compulsory on the basis of the timetable for a staged
approach to achieve specific energy performance levels or linked to specific moments in theldifefcy
buildings. A majority of the participants see residential and-residential buildings as the category in

which the introduction makes the most sense and indicated that the availability of financial support to
building owners is one of the most impant elements that could guarantee a successfulooll of

mandatory minimum energy performance standards.

3.5.2 Different Categories for requirements and examples

The focus of MEPS is on requirements that go beyond the compulsory requirements forenajaations.
The requirements could be categorised as follows.

Requirements to renovate worst performing buildings

In this category, Member States require certain renovation activities if the buildings exceed a defined
energy consumption, which can eithiee defined by the efficiency class, the value, or other similar building
indicators.

ExampleEngland and WalesThe Minimum Energy Efficiency Standards (MEES) came into effect in 2018
with the aim of improving privately rented housing to at least aatihg wherever possible. As included in
the MEES for England and Wafes

9 From 1 April 2018, a landlord of a privately rented property with an EPC rating of F or G must not
grant a new lease or renew an existing lease of that property until works havedagged out to
improve the energy efficiency to a rating of E or above;

1 From 1 April 2020, a landlord of a domestic privately rented property with an EPC rating of F or G
must not continue to let the property until works have been carried out to imptbeeenergy
efficiency rating to an E or above;

1 From 1 April 2023, a landlord of a nrdomestic privately rented property with an EPC rating of F or
G must not continue to let the property until works have been carried out to improve the energy
efficiency ating to an E or abové

ExampleScotland In Scotland, the draft guidance for Energy Efficiency (Private Rented Prop&8)
(Scotland) Regulations 2019, published on 10 June'20d$9n the consultation process, due to be laid by
the ScottishParliament later this year. It requires:
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1 From 1 April 2018, a landlord of a privately rented property with an EPC rating of F or G must not
grant a new lease or renew an existing lease of that property until works have been carried out to
improve the enegy efficiency to a rating of E or above;

1 From 1 April 2020, landlords of PRS properties may not grant a new tenancy for a property rated
EPC F or G (unless an exemption applies). The landlord must improve the rating to minimum of EPC
E (or register aexemption if one applies) before letting;

1 By 31 March 2022, the minimum level of energy efficiency will apply to all domestic private rented
properties, even if there has been no change in tenancy. From that date, landlords may not
continue to let propertes with an EPC rating of F or G, even to an existing tenant (unless an
exemption applies). Landlords are encouraged to take action as soon as possible, bearing in mind
that there is an additional target of EPC rating D, which will apply in a similar mehgnay wish to
ensure their properties meet or exceed EPC rating D by 31 March 2025, or indeed meet or exceed
EPC rating C;

T From 1 April 2022, the landlord must not let the property unless the EPC is rated a minimum of
D.By 31 March 2025, all PRS propestivill need to have an EPC rating D.

Due to covidl9 and its impact on the sector, thipril 2020plans to set minimum energy efficiency

standardgfor the EPQatingto rise fromEto D were withdrawn. The ScottisHeat in Buildings Stratefy
confimsKS AyiGSyiGaAaz2y G2 AYy(iNRBRdzOS NI 3Idz |ratkglya NI |j dzA NR
equivalent, where that is technically feasible and cost effecfigan 2025 onwards. The current proposal

provides for a backstop data 2028 for all privatly rented properties and 2033 for all owneccupied

housing propertieso comply. The strategy also proposethat a zero direct emissions heat sounvdl be

installedin homes in Scotlanah a phased way at specified trigger points from 2025, with all roousing

zero direct emissions heating by 2045.

Requirements for non -residential buildings
Certain Member States have specific renovation obligations fofrasitlential buildings.

Example: théNetherlands In November 2018, the Dutch government adoptatkav decree about the
energy performance of office buildings in the NetherlarBlsguit inhoudende wijziging van het
Bouwbeslui012, dated 2 November 2018). This decree specifically requires that each office building
should have an energy performance dhlof C or higher as of 1 January 2023 (this is equal to an Energy
Efficiency Index of at least 1.3) and a performance label A as of 1 Januaty 2030

Examplefrance Due tothe décret tertiaire which became effective in October 20E9ergy saving

measures for existing neresidential buildings greater than 1,00¢ are required. These buildings must

reduce their final energy consumption in 2030 by 40%, 2040 by 50% and 2050 by 60% compared to
reference year chosen aft@010, with few exceptions. The technical details beingregulated in

separate delegated astOwners have to report their annual consumption data on an online platform. Fines
dzLJ 02 eTvZpnn | NB TF200Bi8Sy AT y2 FOGAz2zy LIy Aa a

Requirements for social housing
Some Member States introduced obligations specifically for social housing.

Examplefrance Since 2016, selling social housitwgellingsis only allowed for apartmentwsith an EPC
class of E or better
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Requirements regarding renewable heating

The introduction of specific requirements regarding renewable heating is not very widespread. To our
knowledge, on a national or state level, only the State of Badfémttemberg in Germany has introduced a
renewable heating olation for existing buildings.

ExampleBadenWirttemberg. In BadeAW(rttemberg, when replacing a heating system, the owner must
use a minimum share of renewable energy that is 15% of the heat demand. The law also proposes
alternative options: the buildip owner may choose efficiency measures, including insulation of the building
or fulfil part of the obligation by carrying out an energy audit of the building based on an individual building
renovation roadmap.

Requirements regarding small measures or indiv  idual components

Some countries have introduced regulation regarding obligations for smaller measures by certain dates or if
a certain efficiency level is exceeded

ExampleGermany In Germany, boilers that are older than 30 years have to be replacedvwbbaiters.
However, a number of exemptions are in place (eigglefamily houses, low temperature boilers, etc.,
are exempted). Other obligations include the required insulation of heat distribution pipes and the
mandatory insulation of the top flooradling.

Other requirementscould include requirements for buildings that are sold, or photovoltaics.

3.5.3 Deep dive in selected Member States

The Dutch MEPS approach

In the Netherlands, MEPS have already been introduced for residential buildings aafitbaaims made
in the Dutch climate agreement of 2019 is that MEPS will be introduced ferasiential existing
buildings, becoming obligatory by 2050. The goal is a 95% reduction in emissions in buildings by 2050.

Forresidential buildings, the focuss on the reduction of heat demarid prepare for the optimal usef
renewable sources. The level of MEPS for these buildings is determined using a formula, whereas the ratio
of the surface area of a dwellinggiAand the surface area of the facades andfr(As) partly determines

the level of the MEPS. The formula is presented in Table 3.

Table 3. The level of MEPS for residential buildings in the Netherlands.

Dwelling type Als/Ag Net Heat Demand [kWh/m?]
Single fanm<100 =60

O 1, =60+ 105* (Als/Ag - 1,0)
Single family > 1945 <1,00 =43

O 1, =43+40*(Als/Ag - 1,0)
Mul ti fami <1,00 =95

O 1, =95+ 70* (Als/Ag - 1,0)
Multi family > 1945 <1,00 =45

O 1, =45+ 45*(Als/Ag - 1,0)

Whether a dwelling meets the MERSN be determined witlan energy label from January 2021 or later.

For now, MEPS are voluntary for owners and residents but it has been agreed to make them mandatory for
rentals in 2050. The MEPS are due to be evaluis@®25 on the basis of criteria to be determined in more
detail, in conjunction with other instruments and the neighbourheméented approach. After that, the

MEPS can be tightened up, if necessary, better supported, or made more binding.
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Fornon-residertial buildings, the goal is to have the most ambitious yet cost effective standard possible.
Unlike residential buildings, however, the indicator is intended to cover overall energy performance instead
of heat demand only because of the variety of diffarbnilding types. Separate standards based on

different categories of buildings as well as a specific minimum EPC for each type of building are foreseen.
The EPCs will also be used to check which buildings have met the MEPS and as such are no loeder requir
to do large scale renovations. Industrial buildings (including logistics centres), monuments (historical
buildings), buildings under 100 m2 and new buildings constructed after 2015 are excluded from MEPS, but
MEPS for industrial buildings and monumeaits under development.

There areconcerns and challenges regarding MERBIuding affordability and the required support from
society and political acceptance. The question of mandatory introductishich is not the case for

residential buildings but phs are to make MEPS obligatory by 2050 for-residential and rentalg as

well as the question of whether intermediary goals are required need to be clarified. Moreover, primary
energy factors are a challenge as well. The more sustainable a type gfyengiply becomes the easier it

is to reach the MEPS as the factor tends more towards zero. This is an issue because it means the longer
you wait the easier it is to reach MEPS.

The Austrian discussion on banning fossil boilers

In Austria, the governmentalorking programme sets out a timeframe for replacing oil boilers with
renewables, but it has not yet become a law. A federal law introduced in 2020 prohibits the installation of
oil boilers in new buildings. Federal provinces must implement this laveiprficedures concerning these
installations.

Next steps (these are not enforced by law yet):

1 2023: installation of oil boilers is no longer permitted when changing heating systems;
1 2025: all oil boilers older tha#b years must be replaced from 2025 on;
1 2035: replacement of all oil boilers completed, regardless of the age of the system.

Oil traders oppose the phasing out of oil boilers. They argue that a ban may not be necessary because it is
possible to produce climate neutral synthetic alternative fuglssting the operation of these alternative
fuels is being promoted throughout Austria. They are expected to be marketable in around five years.

The use of oil boilers is considered by #mission2030 Climate and Energy Strategy. Currently, there are still
around 700,000 oifired heating systems in use, with an average age of over 20 years. The goal is that in

the next 20 to 30 years, dired heating systems will be completely eliminated from the heating market. To

this end, a funding campaign calledusaus Ol und Gasas been introduced to make it easier for the

NEf SOFyd LI NIGASa (2 agAidOK FTNRY F2aaAif FdzSt o02AftS
and will be available in 2021 and 2022. This funding is mainly provided for theat@m to a highly

efficient district heating system. If this is not possible, the switch to a cliinitedly district heating

connection (less efficient than the first option), a welid central heating system, or a heat pump is

subsidised. Eligibleosts include the cost of materials, installation and planning, and disposal and

dismantling.

Lowincome households will receive support to switch from a fefsgiled oil or gas heating system to a

modern and more climatériendly heating system. The Mina i NE T2 NJ 9 Y JANRY YSyYy (i Aa
for this purpose over the next two years. Households in the lowest income quintile can receive subsidies of
up to 100% of new climat&iendly boilers.
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Highlights 1 The Netherlands requires office builgi to have an energy performance label o
of 3.5 or higher as of 1 January 2023.

1 Inthe German State of Bad&NUrttemberg, when replacing a heating system,
owners must use a minimum share of renewable energy which is 15% of the
demand.

1 Austria is planningp ban the installation of oil boilers when changing heating
systems from 2021 onwards, and replacement for boilers older than 25 years
required from 2025 on with the aim of completing the replacement of all oil
boilers in 2035, regardless of the agelud system.

Main Outcomes of 3.5
To date, a number of Member States have introduced, or are planning to introduce mandatory

regulatory measures for existing buildings to increase the renovation rate. In a study, 30 relevant ¢
of MEPS implementation were identified, 4 of which are entlly being enforced. As an example, in th
United Kingdom, MEPS are enforced through meeting a specified EPC rating. There were also inc
to avoid shallow renovation undertaken just meet the standard. In Flanders, for residential building
specificdly, MEPS are enforced through a package of stimuli and the meeting of a specified EPC r:
For nonresidential buildings, a minimum label will be introduced for all large buildings. In case of s
MEPS are met either by reaching a specified EP@ratby carrying out a number of specific
renovation measuredt was noted that acceptance of meeting these obligations has been relatively
difficult for existing buildings, although this tension could be alleviated if targets and obligations we
implemented gradually.

3.6 LTRS d Monitoring Building Stock & Policy Implementation

The Longlerm Renovation Strategies require Member States to set a number of milestones and indicators
to monitor the progress of implementation. Monitoring the success ofiffiRS is crucial for developing a
customised and successful strategy and policy packages. The milestones should be éadedcand rely,
whenever possible, on data and information that is widely available.

Against this background, one of tkessions of the central team for Renovation Strategies focused on the
exploration of various monitoring strategies and how EPCs can play a role in monitoring the evolution and
strategy effectiveness of building stocks. Based on a questionnaire, the statuenitoring strategies

across Member States were presented, the actions and tools of the European Commission were highlighted
as well as the status of the EPC Database for monitoring the building stock among EU Member States was
discussed. Finally, twceBt Practice examplesthe Scoreboard in Flanders and the French National Energy
Renovation Observatonwere presented. All presentations served as input for a final discussion.

3.6.1 Results of questionnaire

A questionnaire was sent to the Member Staia advance of the session, some points and issues that
were raised through the questionnaire included:

1 existence of monitoring strategy;

1 indicators that are already monitored in the country in different categories, evgrview of
national building stok, costeffective approaches to renovation, or promotion of skills and
education in the construction and energy efficiency sectors;

9 role of EPC to develop policy measures;

1 responsible bodies for monitoring.

26



(CT4) Renovation Strategies

The analysis of the 24 completed questionnairesn Member States showed, that most states (15 out of
23) include monitoring as part of their LTRS. Furthermore, Member States mainly focus on monitoring an
overview of the building stock and there is less monitoring for other articles and measures.
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Overview of the national building stack

Cost-effective deep renovation of buildings

Target Public buildings

Cost-effective approaches to renovation

Alleviatian of energy poverty

Estimation of wider benefits, such as those related to
health, safety and air quality

Target the warst-performing segments

Pramotian of skills and education in the construction and
energy efficiency sectors;
Promote smart technologies and well-connected
buildings and communities

Target split-incentive dilemmas and market failures

H Yes mNo © Blank

Figure 7: Overview of categories where indicators are monitored in Member States (source: Adene).

Three questions were asked to understand how building stock is monitored. In 13 Member States, an EPC
database is used to monitor the LTRSMember States indiated that the EPC database is used to derive
policy measures such as access to tax reductions and to financial benefits, the definition of priorities and
phasing in the LTRS, and the reduction of administrative burden related to the new green investment
scheme.

Finally, more than half of participants think that a uniform indicator for the renovation rate could be

relevant and could be developed and applied across the whole EU. However, it is considered challenging to
be able to make a comparison acrossminies due to the range of climatic conditions and the different

starting point for each Member State. They sought a simple and uniform indicator.

Various external working groups and experts and/or agencies are responsible for monitoring the building
stockand policies, inter alia, the ministry of energy, the ministry for economics/industry, the ministry for
construction / urban planning agency or energy authorities.

3.6.2 Actions and tools for data collection

Three presentations focused on actions andlsoier monitoring the building stock and on data collection:
Dimitrios Athanasiou from DENERIescribed the actions and tools of the European Commission; Ulrich

Filippi Oberegger from EURAC Research presented the BuiltHub Project, where a roadmap for data

O2ftft SOGA2Y IYyR 1y26fSR3IAS ONBIGA2Y 2y 9dzNRPLISQ& 0 dzi
the current status of EPC databases for monitoring the building stock.
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Dimitrios Athanasiou/DCGENERtressed, that the lack aomparablefeliable and consistent data for
monitoringthe energy performance of the building stock and relevant pdisi&nown and clearly

addressed by the EPBD. As part of ReovationWavel Y R G KS / 2 YY A  &eis2 ti@EPBLINE LJ2
there is a strong emphasis on gathering dtathe building stock, for example via:

strengthening EPCs databases
encouraging BIMS, digital logbooks, Building Renovation Passports
implementing a Smart Readiness Indicator

promoting the use ofmart meters

= == =4 -4 -2

promoting the EU Building Stock Observatimgluding through nationabbservatories.

a SY 0 S NJ lorgTeiinSRedvation Strategié® become Building Renovation Plans according to the
I 2YYA&4aA2Y Qa LiINERBEYMelahothérsynifidbtdata Sdbircell as they contain a wealth of
information, which relateglirectly to eachMember $ate. The strategies provide an overview of the
building stock, indicative milestones for 2030, 2040 and 2050, relevant poliddamn@asures, and other
useful information describing the efforts of Member States towards the decarbonisation of the building
stock by 2050.

The EU Building Stock Observatory (BSO), established in 2016, is a web tool that monitors the energy
performanceof buildings across Euroaéming to provide a better understanding of the energy
performance of the building sector through reliable, consistent and comparable HataObservatory is
currently being revampediue to be launcheeéarly in 2023 At the monent, most data rely on H2020
projects, but the aim is to build a network of data providensJudingthe CAEPBD

The aim of theBuiltHub project, funded under the Horizon 2020 programme, ig$tablish a roadmap for
collecting EU building stock datarough a clouebased platform. To build the most helpful platform and
populate it with reliable and relevant data, BuiltHub is working on building a community of stakeholders to
collect data and feedback throughout the development process. This will helpderstand their needs

and requirements, gather feedback during the development of the platform and understand how to collect
and harmonise datasets. The BuiltHub platform will then feed back into the BSO. Additionally, through
networking and outreach, BltiHub aims to provide information on the value of data sharing, partly

through workshops, training and webinars.

Lessons learned show that data can be collected through web platforms, databases, reports,-building
related documentation, surveys, smart mesemonitoring systems, audits and drones. BuiltHub also
emphasised the importance of metadata as it is crucial to record the methodology of data collection and
the approach used for processing the data.

Some barriers to data collection were identified. Egample, there are some gaps in the data, so the
guestion is whether to reduce the number of indicators as they are impractical, or to include them in case
they become more achievable in the future. To overcome barriers, they consider examples of bésepra

Within the project, the BuiltHub Platform architecture is designed to centralise access to datasets. It
creates links to other platforms, considering requirements for clbaded implementation following EC

data strategy, flexibility, scalability dmeduction of development time and cost. According to EC data
strategy, all datasets will be in a shared repository and it will be possible to store all types of structured and
unstructured data, preserving the data in its original form. Furthermoregtta catalogue includes

metadata.
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Two categories of possible insights will be proposed within the project:

1 basic services including data export, data visualisation, aggregation and descriptive statistics as well
as KPlIs

1 advancel services will include quis for other data platforms, advanced singigriable
projections based on models matched with historic data and other projections, as well as spatial up
and downscaling.

Other projects in the field of data collaboration are BEYOND, BIGG, MATRYCS.

In a pevious session, the CA EPBD conducted a questionnaire to understand the current SER@S of
Databases for monitoring the building stocR he objective was to understand which Member States
currently have EPC databases, what kind of information is staratihow this fulfills EPBD 2020
requirements. RuFragoso from Adene presented the outcomes. To set up EPC databases, different
approaches itMember States were followed.

1 28 Member States collected different inputs of data related to the building/EPC;
1 19states generate the EPC with the inputs of data collected,;
9 11 states perform the EPC calculation inside the register / database with collected inputs.

Various types of data are collected in almost all EPCs, including the unique identifier of the ERfxrthe e
who issued the EPC, the calculated energy consumption, as well as the building address. Information on
heating, cooling and domestic hot water systems is also collected in most EPCS, as well as
recommendations of information on the building envelg@aque, windows). The following figure shows
the number of EPCs issued across Member States. In total, 54 million EPCs have been issued in the EU.

P L - L L
The UK 20 094 859 Belgium-WL 576 990 23/04/2019
France 7593 763 16/05/2019 Lithuania 233 536 19/04/2019
Netherlands 6 600 000 11/04/2019 Croatia 232403 12/04/2019
Spain 3 600 000 Belgium-BR 230171 10/04/2019
Germany 2 302 307 31/10/2018 Czech Rep. 152911
Belgium - FL 1810 000 o01/01/2019 Slovakia 128 439 03/04/2019
Portugal * 1675 155 31/03/2019 Finland 115 700
Greece 1574 316 31/03/2019 Austria 100 000 31/12/2019
Italy * 1100 000 01/04/2019 Slovenia 70 000 31/03/2019
Romania * 1000 000 Malta 51300
Hungary 951 436 21/05/2019 Rep. of Cyprus 51172 32a/0a/2019
Norway 898 620 10/04/2019 Estonia 30255
Ireland 864 253 Luxembourg 17 000
Sweden 700 000 31/12/2018 Latvia 9219 26/04/2019
Poland * 667 307 01/01/2017 Bulgaria 7 804 02/04/2019
Denmark 631260

Figure 8: Number of EPCs issued in the EU, estimations based on partial information (source: Adene).
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Using the example of Portugal, there was a discussion of how EPCs can contribute to the LTRS monitoring:
EPC databases can provide information on the paexgge of renovated buildings and the total renovated

area (). It can enable tracking of energy class trends, number aaf INZEB buildings. It is also possible

to track the impact of renovation on annual energy savings and GHG emissions. EPC datshadiesv

tracking of the number of buildings equipped with energy and water management systems or similar
intelligent systems, and the percentage reduction in hours of discomfort in the home, and finally the
improvement of the thermal comfort index.

3.6. 3 Best practice

Portugal 6Overview of EPC Database

Portugal hd, by 31 March 201%n EPC database with approximately thillion of energy certificates
issued and aroun800 variables ranging from detailed building characteristics (e.g., walls, windmof,

to technical systems descriptions (elgeating, cooling and domestic hot water equipment), the building
energy balance (e.genergy needs, energy class, etc.) or improvement measures (e.g., costs, impact,
payback period, new energy class, etchergfore, this database has the potential to permanently monitor
several energy related actions, namely:

1) the building stock characterisation and evolution; and
2) the identification of improvement measures.

Furthermore, the interoperability of this database with other data sources (such as energy consumption,
CENSUS data, financing schemes, etc.) will dtlewreation of other important indicators towards policy
monitoring.

Flanders Scoreboard

In Flandersthere are more than 3 million buildings, 60% of which are over 50 years old. Most of them have
an EPC rating D, 30% are rated F while lessittaare rated A. The goal is to shift the trend, for all
residential buildings to reach an EPC label A by 2088 .implies increasing theeeprenovation rate from

1% to 3%.

The indicators used to monitor the renovation rate are insulation rate, heating upgrades and aggregated
indicators, including an overall 'renovation indicator'.

They noticed a decrease in inatibn rate. To combat this, they introduced a dashboard as afuissrdly
medium for sharing information and the evolution of selected indicators: demolition rates, renovation
permits, insulation rates, loans, heating replacements, energy efficiencysgrant

It was noted that a lot of work remains to be done, especially in gathering data from many sources. The
data are often incomplete, available at different moments in time and are often more intuitive than
scientifically validated.

They are building an dine integrated platform (see screenshiotFigure 9, providing highly disaggregated
data onrenovationactivitiesand grants and in the near future they hope to see an evolution of EPC label
distribution.
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Figure 9Screenshot othe Flandersnline dataplatform (source: Roel Vermeiren).

French National Energy Renovation Observatory

The French national energy renovation observatory launched in September 2019. The objectives of the
observatory are:

9 to characterise the current state of the housing statkerms of energy classes and to analyse the
evolution of energy consumption;

1 to monitor the renovation dynamics of all residential and wresidential buildings (measures and
associated energy savings, etc.), with regards to the public policy objectives

i to monitor renovation support schemes and study their effectiveness.

The project was developed by the statistical department of the Ministry of Ecological Transition along with
a strategic committeécomposel of civil servardg from ministries and national agencies) partners
committee involving 25 stakeholders, and mukipvorking groups on dedicated topics.

In September 2020 the observatory produced its first publicdtionthe state of theprincipal residence
stockon 1 January 2018 terms ofEPQlasses. The study was mainly based on thedaR(®ase but since
EPCare only produced at certain points in ting@hen selling or renting and for all new constructiqmet
all dwellingsare represented. To bridge the gap, thextrapolate the data in the EPC database to all
dwellings using statistical methodghe result are availablé&om national to department level,
disaggregated by type of housing, year of construction, characteristics of households etc.

In July 2022, the observatory published a new study on the state of the housing stock, on 1 January 2022.
This stidy is based on the EPC readi with the new EPC methodology that came into force in July 2021.
This time, all housing stock is represented: principal and secondary resgeneell as vacant homes.
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