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Work package 6 is set up to ensure further uptake and improvements, the rollout and transferability of the
REFURB approach and its compadi offers (described in D4.4). WP6 consists of the following tasks,
where this report is the deliverable for Task 6.2:

9 Task 6.1: Pilot test and improvements
1 Task 6.2: Rollout plani (keep) increasing the impact of the EFURB approach'
I Task6.3: Analysether ansf erabi |l ity teafisferaldilieyplanr oj ect 6 s r es u

Regardless of differences due to counspecific characteristics, each of the REFURB countries (NL, BE,
DK, ES) has been able to write its own REFURB national rollout plan to ensure paaildR&EFURB best
practicesand to causempact, eitherquantitative i.e.number of renovations triggereat qualitativei.e.
changing the mindset of demasidle and supp#gide.

The national rollout plan€Chapter 14) cannow alsoserve as examples forherr EU regions and countries
The rollout of each countrywas divided into three phases. The three phases for the rollout of nZEB
renovation solutions show some similarity with the phases for market uptake of new innovative products:

1. Phase 1: Supportive jioy and legislation to create and boost the nZEB market

2. Phase 2: Market innovation, education and quality schemes for nZEB

3. Phase 3: Communication and mar keting, successf
cannot possible refused.

The natioml rollouts follow a bottorrup approach from local/regional to national level. Mutual learning and
sharing of REFURB best practices creates synergy attracting new stakeholders and market players
stimulating REFURB rollout on natiohand European scale. fads of theNL, BE, DK and ES rollout

plans are to be found in Chapter 1 to 4.

Lastly,to ensure effective national rollosomeEU policy recommendations have been m&ame of the
REFURB recommendations include that:

1 EU and national legislation nedd address and recognize the important roles of municipalities,
public private partnerships and local societies to take further responsibility for implementing
necessary actions along the REFURB Customer Journey.

1 EU needs to maximize its pressure on thé2E countries to implement energy efficient measures
(supporting EU’s nZEB ambitions).

1 EU shall also support supplementary carbeductions at household level by installing local energy
production (wind, solar, heat pumps) either at household levellocatsociety level supporting
the EU’s nZEB ambitions.

1 EU regulations on use of obligatory use of EPC and an evaluation of the connection between sales
price and EPC in all EAdountries, will trigger the market and higher the demf@andnore energy
efficient singlefamily homes.

1 EU binding targets in a Efficiency directive of 30% in 2030 and energy savings obligation per
year from 1,0 to 1,5 % will press the local government to focus on both energgref§i and
renewable energies.

1 EU-target for diferentiated energy efficiency efforts, so that measures are directed towards those
parts of the building stock, where the effect is greatest in attvngperspective

! The REFURB approach entails the combination of: Segmentation, compelling offers, CJ, single point of contact, one
stop shops i.e. REFBRest practices to bridge the gap between the demand and supply side.
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f EU continuesto support the engagement of involving kids/youth at school and duridiestas
important ways to strengthen the citizen/family energy awareness and competences.

2EU North Sea Interreg 2IMPREZ project
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Deep renovations of the residential sectors buildings towards Nearly Zero Energy Buildings (nZEB) is
lagging behind the European political ambitions for energy renovation. The overall REFURB project focuses
on bringing forward solutins to solve the complex interplay between the supply side and the demand side of
an NZEB renovation and brifgor wao#@8 &deanyou candét refuseodo soluti ol

Within the deliverables of REFUR®ork package 2 and 3 the supplide and the demand side for nZEB
were mapped. In D4.5, available financial solutions for nZiaBe been gatherewith the lessons learned
within WP2, WP3 and D4.5, the REFURBpproach was compiledand used to develop countrgpecific
compelling offes, describedn D4.4.

Work package 6 is set up emsurefurther uptake and improvementhg rolloutand transferabilityof the
REFURB approachand itscompelling offersWP6 consists of the following tasks, where this report is the
deliverabé for Task6.2

9 Task 6.1Pilot test and improvements
9 Task 6.2 Rollout plan i (keep) increasing the impact of th(REFURB approach
1 Task6.3Anal yse the transf er athansferatdilityplanf t he pr oj ect

The objective of the REFURProject is to have imgct on a national and on Buropean level. This
deliverableD6.2 describs how participating REFURB partners (DK, BE, ES, Nii)l reach this impact, by
describingthe achieved impact quantitatively fmimber of expected shallow and deep energy renogtion
as well agjualitatively i.e. changing the mindset of demaawadsupplyside

To ensureREFURBY s i orpaanational scalehe participating REFURBpartners(DK, BE, ES, NL
have each vitten their own national radiut plan The national robut plans provide a descriptionof actions
which havebeen undertaken durirapdwill be undertakerafter theREFURB projed. The national rollout
plans can serve as examples of rollout for other European regions and countries.

Regarding thexpected impact ohe rollout of the REFURB approachit is important to distinguisithese
dimensions

1. The $ort termversus thdong - termimpact

a. The participatingREFURB partners (NL,BE, ES, DK areto successfullyymplement the
REFURBapproach on a national scale:

i. Shat- term aim:The short term impact is to @anvince the national nZEB market of
the added value of implementing theERRJRB approach The impact can be
measuredn a national scalby means aoflncreased awarenessutual learnings
and sharing in adjacentrgects changein attitudes, supportive legislation,
integration withintraining educatio, integration in startstop subsidies schemes,
the creation opilot projectsand initiatives and so forthThe impact of the niginal
rollout also providegustification forthe CPIs set for their country after the project
duration (2018 2020)

The REFURB approach entails the combination of: Segmentation, compelling offers, CJ, single point of contact, one
stop shops i.e. REFURB bestticas to bridge the gap between the demand and supply side.
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ii. Longi term impact:Thelong-termaim is to eventually reach phase ®here the
building sector is willing and capabie reacling the early majority ofits national
homeowners by successfully offering thesscompelling offerleading tahe desired
increase ohumbers ofleepenegy renowations andCO0, reduction (>2020);

2. The national rolout strategy versuse Europearwide strategy

i. The REFURBpartners (NL,BE, ES, DK) will prepare a robbut strategy on a
national scale.

ii. The national robhut strategiesanserve as best practices for national rollaithin
other European regions and countries.

Three phasearedistinguished within the national rollout plarfEhe thiee phases for the rollout show some
similarity with the phases for market uptake of new innovative products (see FiguBy tjeatinglots of
early adapters,one careventuallyreach the early majoritgf homeownerson national scalésee Figure 1,
reaching the top of the Gausarve.

Technology T

3 Early Early Late
Adoption Innovators | Sog PR 1 Laggards
Lifecycle’ x Adopters Majority Majority >
Psychographic O : gmatists: i ! .
protile of each 't‘";:f " Jgetaheadof | Stickwiththe b s':‘;?:s‘
group Y the herar Herd! = i Y
Product Introduction Growth Cash Cow ! Decline
Lifecycle |
ﬂ:“:mar:z::& Build channels Solidiry Maintain, Trim &
B, dup' & alliances Relationships Modify, Replace

* Geoffrey AMooce. Crossingthe Chasm. Karper Business

Within REFURB task 6.2, a threphasé market uptakes presumegdwhich therefore also resslin a 3-
phaseapproach for theollout:

1. Policy and supportive legislation; to create the nZEB marketconditions and attract early
adapters

Local/ regional government takes on the responsibility to creatégtitemarket conditions fanZEB and to
attract early adapteis. creating the critl mass for the supply sideolicy and supportive legislation are
put in place. Offering starstop subsidies can be paftlocal/ regionalor nationalpolicy. The supply side
will start toreact with nZEBfrontrunners engagg in product developmemindinnovation. Privatepublic
partnerships start to aris@d more products come to markeational government supports the process.

Goal of rollout, phase 1:ocal/ regionalgovernments willing and able to create the right market conditions
for nZEB. National government supports this process.
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2. Market innovation and matching quality schemes

In phase 2, the nZEB markdags to showsigns of maturityPrivate public cooperationsci asimportant
market boostersThere islong- term trust in market potgial of nZEB solutionsamong the supply side
Suppliersstart tooffer more products with matching quality schem@&soduct innovation is supported by
research Education andproduct trainingprovide the market withskilled workers.National government
offerssupportfor uptake oflocal/ regional best practices and takes away barriers.

Goal of rollout, phase 2The supply side is willing anableto invest in nZEB innovations.
3. Communication and marketing; reachingmosthomeowners

In phase 3, the nZEB maekhasmaturel. With tailoredcommunicatiormessages and marketing, the early
majority among homeowners is gradually reached effectively targetechZEB starts to be considered the

6new nor mal 6 a mo mfdroneowgearsmdvénants alikeu mb e r

Goal of rollout, phase 3domeowners are willing and able to invest in nZEB solutions.

D6.2 is structured as followsChapterl-4 provides the national rollout plafer Netherlands, Belgium,
Estonia and DenmarlChapter Soffers conclusionsind EU policyrecommendationbased on the national
rollout plans in Chapter-4.
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1.1 ANGLE OF APPROACH, M ETHOD AND PREPARATIO N

1.1.1 Policy context Netherlands

The municipality of Leeuwarden, the Province of Fryslan and Buurkrachtexthtepwithin a policy context
related to the energy transition in the Netherlands, with actions taking place on several policy levels. The
policy context of the energy transition provides ample opportunities for the rollout of the REFURB
approach. Actionare aimed to accelerate shallow and deep energy renovation within the built environment.

On national level, the energy renovation of the built environment is embedded in the National Energie
agenda and the recently established Regeerakkoord (2017). Eadielty is to become energy neutral by
2050, which also very importantly includes becoming a gas free society. The use of natural gas is to be
phased out completely, including the built environment. Natural gas is a depletable resource and more
importantly, its extraction causes major damage to cultural heritage and property in the neighbouring
province of Groningen. Natural gas is currently still used by almost all households for heating and cooking
purposes. This is no longer a sustainable situatione tisea need for energy transformation of the built
environment. Leading principle for energy renovationhe Netherlands is the Trias Energetica: First save
energy (low hanging fruits), then produce enough green energy and only if necessary, usefossit fise

them only if needed and in the most efficient way.

The Regeerakkoord has set clear targets for the

| esso. These targets can now serve aoflesgponsweamedu | w
within the REFURB project. The municipality of L ¢
wijkené (= 6Gas |l ess neighbourhoodséo), where bes

diverse stakeholders involved. &ddition, there is also a new law coming up in the Netherlands: The
Omgevingswet. This law is planned to become enforced by 2020 and will provide all municipalities with
more possibilities to manage the energy transition on a local level, especiallyegéitus to the spatial

aspect (where to put solar energy, windmills, renewable heat etc.). Energy renovation is a crucial aspect of
the energy/ heat transition as it will be impossible to cover the clenemgyuse with renewable sources

only. A consideable amount of energy will have to be saved firgts creating momentum for energy
renovation

By now, all Dutch municipalities and provinces have some sort of plan for the energy transition of the built
environment. This is no different for the munidipaof Leeuwarden nor the Province of Fryslan. These
plans take many forms and shapes, but they provide Buurknaithmany opportunities for cooperation

with municipalities and provinces to boost actions on a neighbourhood level. Increasingly, these
cogperations also entail eiinancing of energyransition enabling activities.

It is expected that the Dutch national government will soon assign the task to credtensitéin plans (to

get rid of natural gas) to the municipalities. Municipalities wikn continue and intensify their work in

close cooperation with energy grid operators, provinces, national government, housing corporations,
businesses and finally homeowners to create such plans in a sound and acceptable way. The main purpose of
these fans is to cooperatively decide before 2021 where and when alternative (renewable) heating should be
in place for all the built environment within the boundaries of the municipality. And additionally, for all
areas that are planned for transition befor8020a cooperatively decision must be made as to which
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alternative renewable energy source will be chosen, the energy infrastructure that is needed to make it
possible and how sustainability is secured for many years to come.

These heat transition plan Wibgically become a part of the local spatial planning and vision as soon as the
Omgevingswet comes in to place in 2020 (as described above)

An essential part of the he@ainsition plans will be to reduce the heat demand of all buildings and dwellings.
This paves the way for a staged approach in which the heat demand is first reduced and next,made CO
emission free and finally the whole building is made,@@ission free (including all electricity use). Of
course, avoiding lockn will be a critical isse when choosing the right (sequence of) steps.

1.1.2 Local policy embedding

During the REFURB project, the municipality has started to embed the energy transition in dedicated policy
documents. On a local level the energy renovatiwn énergy transition is embedded in the Leeuwarder
Energy Agenda (LEA, 2016). Goals for energy saving within the built environment are also included in the
LEA. However, to ensure concrete actions, a separate project assignment on this topic was euithpied,
concrete number of energy renovations to be reaghel year, within a sheiterm period.

On a local/ regional level the topif energy renovation of the built environment is embedded in the Frisian
Energy Strategy (FES), with the coordinatidrite execution now being handled by the Province of Fryslan.
The Frisian Energy Strategy is supported (among others) by all Frisian municipalities, the Province, the
Frisian Water board and market stakeholders. Best practices to accelerate deep eneagiprreon a
Frisian scale are often shared within the network of the FES, making it a powerful platform for regional
rollout.

Buurkracht is well equipped to assist municipalities on at least two important aspect of energy transition
plans:

1. Offering a proven (customer journey) approach to reduce the heat demand / energy savings with
dwellers;
2. Organising a representation from dwellers per neighbourhood to take part in heat transition plans.

1.1.3 Angle of approach and method for rollout REFURB approab

In a project assignment, as part of the execution of the Leeuwarder Energy Agenda, the municipality of
Leeuwarden has actively set itself goals for the number of energy renovations that are to be reached each
year. These goalare always to be coupled with goals that stem from the social domain. Boosting energy
renovations within Leeuwarden and Fryslan should also always result in the creation of more green jobs to
boost the regional job economy and should also always resthieiprevention or reduction of energy
poverty. Households with lower incomes are not to become the victim of the energy transition.

The Leeuwarder approach is already fully in line with tHeFERB approach. The rollout strategy starts
with scaling up the éeuwarder best practices to a regional scale; the scale of province of Fryslan. The aim
on regional scale is twofold:
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1. Continuation of all our current activities related to the use of energy within the residential sector in
Leeuwarden and start up new pageto keep boosting the number of energy renovations; building and
expanding on lessons learned. Here, the municipality takes on the role of organiser/ initiator/ process
facilitator. Best practices continue to be scaled up to regional level (provindehaional level
(Netherlands);

2. Removing themajor barrier of NZEB renovation among the private residential seghich is still the
financial barrier.

Buurkracht is part of Enexis Group, a large Dutch energy grid operator with 4500 em@oge®s00 mio

Euro annual turnover. Enexis Group is publicly owned by municipalities and provinces in the Netherlands.
These shareholders have demanded that Enexis plays an increasingly active role in realizing the national
Energie Akkoord (Energy Deal).d8ause of this, Buurkracht was founded in 2014 to support homeowners in
making their dwelling more energy efficient. Since then, Buurkracht has been improving and growing to
reach the goal set by Enexis for 2020: in 2020 30.000 houses have improvecéehgyrlabel with two

labels steps, which equals 72 mio kg Co2 reduction.

To reach the goal for 2020, Buurkracht will apply a threefold strategy:

1. Improve
Improve our current customer journey to increase the number of homeowners that take energy saving

measlires.

2. Cooperate

Increase cooperation with mainly: Energy Cooperatives, Provinces, municipalities and NGOs in the field
of Nature & Environment aimed at -@vganising and céinancing support to local bottoop energy
saving initiatives.

3. Diversify

Buurkrecht currently only supports botteop initiatives aimed at saving energy together with
neighbours. We will diversify into giving support to bottomp initiatives aimed at other themes
important for neighbours to tackle together. This way we help congeaich activating neighbours and
build a strong network in the neighbourhood. This strong network will next serve as a platform for local
energy transition.

The timing of the REFURB project and the Buurkracbhceptwas perfectly matched. TheERURB
projed is now resulting irthe 3phase rolloustrategy For Buurkracht tis has beean enabler for mming
more effective in developing the Buurkracht tools.

In each of the 3 rollout phases Buur kr achstverywas t
important for REFURB to get direct feedback from the Buurkracht initiative. For BuurkracRIEERERB

project has enabled a better and smoother creation of the tools.-Winwsituation for both parties, the
cooperation has resultedarsuccessfuREFURB implementation.

1.1.4 Preparations during the REFURB project

During the REFURB project the municipality of Leeuwarden has made a lot of preparatiotise
acceleratn of energy renovatiosawithin the build environment. Thesactions have led to a solid structure
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and the right preconditions for an effective regional rollout. All preparations were carried out fully in line
with the REFURB approach.

First, the municipality of Leeuwarden has taken intensive action to keep ingréascircle of control, by
networking with a wide variety of stakeholders within tNEEB market. Right from the start of the
REFURB project, the municipality of Leeuwarden also applied its ffadéted approach to stimulate and
facilitate the uptake foenergy measures and energy renovation within the local and regional build
environment (among other important policy goals). Md#tetted relates to utilizing several aspects of the
REFURB approach simultaneously. A multfacetted approach createseygy, as thevholeis morethan

the sumof its parts.Synergyattracts more stakeholders and importantly, also more early adapters among
homeowners and tenants.

In a nutshell the preparations included the following:

Implementing and maintaining the Custandeurneyanda one stop shofor energy savingia the website

Slim Wonen in LeeuwardeThe websiteprovidescustomers with free and independent energy advide a
advice on energy measurddere is also a single point of contact, energy coach Kliasale of the Slim
Wonen approach from local to regional level was achieved in 2016, when all Frisian municipalities decided
to work together via Duurzaam Bouwloket. Duurzaam Bouwlagetow theFrisian one stop shop for
energy measures. Via Slim Wonen iaduwarden, ambassadors for energy saamegound and educated.

The education of the energy ambassad®mone in cooperation with Friese Poort, a regional vocational
school, with its handen approaclandworkshop in the Duurzaam Doen Hul$e ambassanis have been
actingas energy coachewver sinceb c¢ ringba t mo r e aptees fol eperggaving andenergy enovation

within their own immediate network (neighbours, family members, friends).

With the recorded metanformation from the Slim Wonen iheeuwarden site/ Duurzaam Bouwloket, the
municipality has gained insightin the level ofenergy savingand energy saving measuresarried outon
neighbourhood scaléWith this information, the municipalitganét ar get 6 certain nei
tailored and dedicated energy saving campaigns. For instance, an insulation auction was held in a
neighbourhood with dwellings that were quite poorly insulated and where homeowners had relatively lower
incomes. With obvious benefits: Lower energy bill, lower epergsts and much more living comfort. &h
neighbourhood approach of Slim Wonen in Leeuwariestill going strong Many neighbourhoods in
Leeuwarden have startétleir own energy cooperationand have setneighbourhoodargets for energy

saving andenewdle energy productiofisee D6.1)

The role of a municipality has greatly changed because of the energy tramditiinipaliies facilitate and

stimulate bottomup energy initiatives. Creating a strong local, regional and national network for energy
saving and energy renovation as part of the dailyipbvidently a prerequisite. To share and exchange best
practices and lessons learned regarding energy renovation with other municipalities and various other
governmental structurdsas proven to be frditl. This cooperation also resulted in the creation of the three

very diverse and innovative VNG/ REFURB compelling offers, all examples of privabdic cooperation.

The three Dutch compelling offers hakagkeén docum

A major barrier in accelerating deep energy renovation in Leeuwarden and Fryslan among homeowners, is
the considerable price of availab&ZEB solutions. The municipality offers its homeowners attractive loans

to reduce costs artd take away theimancial barrier for homeowners. Examples of sustainable loaar® to

thef or mer Friese energiepremie and the curr®ent Duur

* http://www.slimwoneninleeuwarden.nl/subsidiesn-financiering/gemeentelijkdinanciering
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During the REFURB project Buurkracht has been steadily building towardscaling to national level.
These preparations were fully in line with the REFURB approach.

Creating and continuously improving our customer journey

Right from the start of Buurkracht in 2014 customer journey approach was deployed. Based orsieen
research on the barriers and drivers of homeowners have in applying energy saving measures in their
dwellings, a service design was created fully supporting the customer journey homeowners go through when
they are energy renovating their dwelling.

Key in our approach is the strength of the community. Local bettgmmcommunity initiatives overcome 3
major barriers:

1. The complexity of the processEnergy renovation is not simple nor transparent. It is difficult to
find the best options for your housedait easily becomes a hassle. That is why many homeowners
drop out of the process (the CJ) without renovating. The local community initiative takes away the
hassle by finding the best options for you;

2. Distrust of suppliers The local initiative is indepwlent and nowommercial and personal in
approach, based on building a relationship of trust with the community;

3. (perceived) High cost The community initiative makes insightful what the actual costs and profits
are. And with collective buying a signifisareduction in price can be negotiated.

Buurkracht as an organisation supports the local initiativesiwathong other things

Free energy and independent energy advice. A certified energy advisor provides an energy scan of the
neighbourhood, providioninsight in the best energy saving options. And each participant can use our free
online tool to get indepth insight in the possibilities and cost of energy renovating their house (available in
both a ©6sghoblaseer nhomat i onmd vaevresiaoggreét khmasde da ol
personalzed inputs).

Free insight in energy consumptiorevery participant can apply for a free smart meter providing insight in
their energy consumption and giving it meaning by comparing their consumption tbttigit aeighbours.

Communication suppoit local initiatives are provided with the help of a neighbourhood coach who guides
them through the process and helps them with making a communication plan and provides all the materials
like flyers, posters andwebsite for the neighbourhood.

Awareness campaigfisBuur kr acht has sever al 6off the shelfd
a O6t her mal i maging campaignd where the initiativ
take picture®f neighbours houses to raise awareness for the need of insulating your house.

Support in selecting a supplier (e.g. for solar panels) for the neighbourhood and advise how to negotiate a
good deal/ group discount.

Following this approach 250+ neighbouddonitiatives have already started.
Network

Buurkracht has built an extensive national network with contacts within national government, municipalities,
provinces, suppliers, academic world (univenr sit.i
important in sharing and developing knowledge to improve results and sereesrasibator for actual
cooperation in energy renovation activities.
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Cooperation

Buurkracht is cooperating with many stakeholders to accelerate the energy transitionarfplegkey
cooperate with over 70 energy cooperatives in collectively finding initiators and starting new local energy
renovation initiatives. And we efinance neighbourhood coaches with the Province of Fryslan, Province of
Groningen and Province of NoordBrabant. And for the second year in row, 2 additional grid operators
(Cogas and Rendo) have joined Buurkrachffirancing the program.

Legislation
Buurkracht and Enexis have been active in influencing and advancing the possibilities for
0gebouwgé@eébbndaenciering, a type of energy | oan thes

instead of the person (i.e. the homeowner).

1.2 ROLLOUT PLA N PHASE 1 POLICY AND SUPPORTIV E
LEGISLATION

1.2.1 Municipality of Leeuwarden

Phase 1 of the rollois all about creating awareness, boosting the NZEB market and, if needed, also offering
supportive legislation with the aim of boosting the market for shallow and deep energy renovation. This is
what the municipality of Leeuwarden and Buurkracht have donieg the REFURB project.

In 2018, the municipality of Leeuwarden will continue to apply her midtietted approach to accelerate
energy renovation.

This means, first, that all current activitigescribedearliel) will be continued.

The website=£ one stop shopWwww.slimwoneninleeuwarden.mill be maintained as it. The website offers
homeowners an easy CJ, independent advice, trustworthy supply partners,-gsingtsf contact, onstop
soluions toNZEB and some financial solutions or incentives. Slim Wonen in Leeuwarden is considered by
homeowners as a very reliable brand and therefore serves as a powerdfitista@J.

In addition, a second energy coach will be hired in 20h& energyoach is especially important in helping
people with lower income save energy and hence save valuable money. Energy coach Klaas has paid one or
moreuniquevisits to 350 people since the start. This amount can be doubled sgttond energy coach.

Within the heat transition, a renewable source of heat will need to be sadectmighbourhood or district

scale. This will also have its impact on the pace of deep energy renovations, as the two are intErowined.

2018 on, the municipality of Leeuwarderovince of Fryslan will gradually start to select the first existing
neighbourhoods to bé¢ransformed togasless neighbourhoodteeuwarden has already got a lot of
experience with gasless newbuilt but does not yet have a lot of experience with thenrati@fioof existing
neighbourhoods to gasleSherefore, theDutch renowned research institute TNO has been asked to carry

out a full research into the heat options for each part of Fryslan. Careful research is necessary to secure the
optimal energy solubins for each city, village, street or dwelling. After all, there is no room nor time for
lock- ins or regret measures.

The ministry of Economic Affairs stimulesand offers funding to transform/ renovate 100 neighbourhoods
to gasless neighbourhoods. Tmenicipality of Leeuwarden has applied for this funding, with the intention


http://www.slimwoneninleeuwarden.nl/

GA N° 649865
refurb

of transforming three parts of the city. If the subsidy is allocated, the funds will be used to renovate (to net
zero energy) social rental dwelling blocks in two neighbourhoodth (wgh rise apartments) as well as
individual dwellings in the neighbourhood of Aldlan, which is mostly occupied by homeowners. News on
whether the subsidy of the Ministry will or will not be allocated to Leeuwarden is expected soon.

Regardless of thisubsidy, the municipality has already hiredacsa | | ed &édheat manager 6
2018 with the aim of facilitating and boosting the process of the heat transition in Leeuwarden. For instance,
legal and financial barriers related to the heat ttimmscan be taken away by the heat manager.

The municipality will also continue to suppdtte three VNG/ REFURB compelling offers, which were
reported earlier, in deliverables D4.4 and D6.1. These three compelling ariéuglled by private public
cogperation, with process financingrovided by the VNG (the umbrella organisation of Dutch
municipalities).Uptake of thed a | a c ar t e dwasstmulpted|bystarinstpp sulfsitlyefar NZEB
provided by the Province of Fryslaim 2017, 50 dwellingsvere renovated to NZEB with help from this
subsidy.At the end of 2017, a second round of NOM subsidgallocated by the Province of Fryslarhis
second subsidy round was again an immense success, as it was rapidly exhauii&8, aother 50
dwellings in Fryslan will be renovated RZEB.

The VNG/ REFURB <compel ling of fer named oVillage
Leeuwarden as well as the ANNO municipalities, located up north in Fryslan. A total of 91 homeowners
have agreed to join¢h 6 Vi | | age ESCO6 t o rZeB blwwdlliegs drehsduated ind we | |

Harkema (ANNO municipalities) and another 80 dwellinigsthe village of Baard, aw part of the
municipality of Leeuwarden (since€'bf January 2018). Currently, the fundinf the energy renovation of

the 91 dwellings as 6ébasket of dwellingsdé is stil
communication between the representatives of the energy cooperation, the two municipalities, the province,
the revolving fund FSFE, relevant ministries and (traditional) financial institutions, have not yet proved
fruitful but nevertheless remain ongoing. It is v
because such a bottenp ESCO constructiocould provide all homeowners within the Netherlands a sound
financial solution for energy renovation. The ESCO is linked to the property and not to the homeowner and
can therefore take away one of the major barriers for energy renovation within thdawethero keep the

process going, a third round of process fumalsrecentlybeen allocated by the VNG.

And |l astly, the VNG/ REFURB c¢ o mp e |l(Mddulag apmmdadhdar 6 Fr
NOM)6 i s also still AR08, apilohvgll pajactdwilldtary whicloentaildegp energy
renovation ofa block of 8 dwellings With this pilot project, valuable lessons on how to renovate privately
owned dwellings with this NZEB solution will be obtainékb keep the process going, arthround of

process funds hascentlybeen allocated by the VNG.

1.2.2 Buurkracht
Buurkracht phase one will take place in 2018. In this treaywill:
Continue and improvetheir customer journey

In 2018Buurkrachtwill continuetheir customer journewnd at the same time improve it. Improvement will
be done with the input from different sources of research aimed at lowering cost pes ieggl@ione.g.:

1 A target audience and lifestyle study (with Motivaction) will be translated into target group
diversified communication and contact moments.

1 A study into the decisiemaking process for energy renovation within families (with a focus on
the different roles for men and women) will provide insight in how to adjust the customer
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journey to successfully fluence the decision making/negotiation process that goes on in the
homeowner 6s home.

1 From EU project ENERGISE where Buurkracht is member of the Expert Panel. ENERGISE is
an innovative pafcuropean research initiative to achieve a greater scientific wadéensg of
the social and cultural influences on energy consumption. Funded under the EU Horizon 2020
programme for three years (202619), ENERGISE develops, tests and assesses options for a
bottomup transformation of energy use in households and coitieginacross Europe.
http://www.energiseroject.eu/

1 From the Triple A research where Buurkracht is an observer member. This is an EU Interreg
project in which the TripléA method will be tested: Local autlitbes will be looking to raise
awareness of exactly what lesarbon technologies are on the market and provide better access
to these technologies via technology demos, consultancy and financial advice tailored to the
homeowners needs and resoutus://www.triple-a-interreg.eu/

1 From the GRIDFLEX research project: Insight in how Buurkracht can support energy
cooperatives in realising local sustainable energy solutions. In this project local storagét (sea sa
batteries) and home energy management systems will be tested in combination with aupottom
approachhttp://gridflex.nl/

f From an intern who is mastering in 0 Smcial
us in mapping social networks in neighbourhoods and gaining insight in how to better employ
these networks to improve the success of the neighbourhood initiatives.

1 And of course, learnings from the REFFURB project.

In addition to thisBuurkrachtwill add improvements to drastically shorten the customer journey (in
time, not in steps), decrease costs and increase conversion. Among other things:

9 Buurkrachtwill go increasingly digital. This means doing online what can be done online and
adding more seléervice modules and develop and introduce a Buurkracht App for Android and
IOS.

Develop more standardised communication formats and tools

1 Develop and introduce standard building blocks for neighbourhood teams to plan and organise
activities in their neighburhood. These building blocks can be combined into a complete local
campaign. Exampl es of bui |l di n gplartblooacrkdsd ) a rae :t o
map the social network, an intervention with a thermal imaging camera.

9 Support the customer gyoney with local and national campaigns, employing an elaborate
multichannel mix including Facebook, Twitter, SEO, Google Ad words.

1 Strengthen the after sales care in our customer journey to create more ambassadors and to
increase the number of participanthat takes an additional energy saving measure, after the first
one has been taken. Service telephone calls a few months after the energy saving measure has
been installed are considered as a method to achieve this.

=

Go national & scale up

Up until now Buurkracht has been limited to the concession area of the Enexis grid operator (reaching
only about 1/3 of the population). In the last quarter of 28L&irkrachiwill launch a national campaign
introducing Buurkracht in the rest of the Netherlands. Tagetlith the improvements mentioned above,

this should result in 100.000 participants at the end of 2018.

Increase cooperation:

Buurkrachtwill increase the number of cooperations andfisancing with provincesand will start
cooperation with intermedigs (such as Reimarkt and Green home) that can prothde
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neighbourhood teams with decent quality and price offers for energy renovation mesurksacht
will incorporate these in our customer journey to speed up the process and take away thiedmitthen
neighbourhood teams.

Start preparations for diversification

Research with the University of Groningen showed that the energy saving initiatives in neighbourhoods
supported by Buurkracht not only yield energy savings/@@uction, but also cread more social
cohesion in neighbourhoods. Combined with the fact that saving energy is not the primary interest for
most people has Id8iuurkrachtto believe there is room for Buurkracht 2.0.

Buurkracht 2.0 is the exact mirror image of Buurkracht 1.®@uarkracht 1.Q thebottom up initiative

aimed at saving energy together with neighbasisipported. 8 a bonusBuurkrachtalso createextra

social cohesionThe first steps irBuurkracht2.0is to build/expand social cohesion through supporting
bottom- up initiatives that organise activities addressing the primary interests in a neighbourhood. For
example, initiatives that tackle the problem of havingenough parking places in the neighbourhood.

Or streets where people drive too fast or everessafi loneliness. The strong network thus created, will
next serve as a platform for local energy transition.

In 2018 Buurkrachtwill lay the groundwork for Buurkracht 2.0 by making it possible to connect and
activate neighbours around other initiatitiean saving energy alone.

Additionally, t wo wibbe intsotueedBedrijffkiaoht thaBisiesserkiallyaBuurkracht

for businesses. So instead of saving energy wit
community colleages within companies and organisations. And VVE zonnecoach that aims at
supporting owner associations for apartment buildings in getting collective PV systems on the roof of
their building.Both employ customer journey thinking, just like big sister Bracht.

1.3 ROLLOUT PHASE 2 MARKET INNOVATIONS A ND
QUALITY SCHEMES

1.3.1 Municipality of Leeuwarden/ Province of Fryslan, phase 2

Phase 2has already started ah@&euwarden and Fryslan foresee a continuation of activitergelregional

building firms rave already developed NZEB solutioilowever, as of today their actions are still mainly
focussed on t he s e g me althoughifdividual bamecavherare alsotremdhedmore s i n ¢
and more The social rental segment in Leeuwarden (and Fnyestda whole) is relatively largad includes
consistent building typologieand isthereforean attractive segment for supply partners.

The municipality of Leeuwarden continues to actively utilize its circle of control to help boost the uptake of
existing NZEB solutions among the social rental sector. This is roughly done in two ways (also see D6.3):

1. Via agreements made between the municipality and the housing corporations on sustainable aspects
of the social housing rental dwellings. Under a specific (&/oningwet2015, municipalitiescan
make such agreements with social housing corporations on various asgd&ismunicipality of
Leeuwarden has also utilized this option and has made agreements on energy performance levels
with its two large housing cporations. One corporation has agreed to renovate its housing in so
call ed 61 abel | ump$hé alsancludes plaaing sdtaapareld ondhp mafso Tne h
other social housing corporation has, as mentioned efdieB), agreed to rena@te its entire stock
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(with 10.000 rental dwellings in Leeuwarden and a total of 20.000 in tot&AlY &EB by 2030.The
regional building company involved offers an energy performance guaranteederNZEBsocial
rental dwellings of 25 years.

2. The NZEB maket is also boosted by initiating privatei public cooperationsalsowithin the social
housing segment. In 2017/ 2018, a lot of efforts have been maaeubfic- private consortium to
finalize the Fryske Deal, an ambitious plan to renovate 3000 mbmadlings in Fryslan. The Fryske
Deal has unfortunately run into some practical and legal issues but is still scheduled as such and will
be carried out fully in 2022. The Fryske Deal will make a positive contribution to deep energy
renovation in the sodidousing sector, as the NZEB solutions developed will be transferable to
social housing on a national scale.

The idea behind the Fryske Deal is to create
NZEB market, lowering the price of this NZEB stibn and thereby stimulating its uptake by the
private residential sector. However, as of todayaheestill limited possibilities of transfer from the

social rental housing sector towards the private residential s&csmsfer is mainly limited duto

this financial barrier (high price) and because financial solutions in the private residential sector are
still scarce and experimental (such as the village ESCO). In addition, single dwellings: dtiffar

their typology, which makes such an indistapproach much less attractive, for both homeowners

as well as supplier.

Private public cooperations not only focus on boosting deep energy renovation within social hohsing.
municipality will also continue to be engaged in the privatablic cogeration in the neighbourhood of

Aldlan, where an affordabléaround 3500@&urog and tailored compelling offer fahe neighbourhood was
developed. Tie compelling neighbourhood offer was compiled by the consortium of homeowners (gathered

in the FoundationAl d1 ©n Duur zaam, i n Engl i s h, mudipality @&d s u s 1
intermediaries(see D6.1) In 2018, at least twopilot dwellings will be renovated to NZEB Once
successfully implemented, tiINZEB solution is expected to be picked up by tieighbourhooth a faster

pace resulting in higher numbers of deep renovatiohsroadmap forthe neighbourhoocind quality
agreements will be made. The municipality of Leeuwarden will once again facilitate and stimulate this
process and share lessosarhed on regional and national scale.

Recently, another interesting development took place regarding NZEB renovation in Leeuwarden. The Abe
Bonnema Foundation, which protects the legacy of the architect Abe Bonnema, has offered to support the
energy renvation to NZEB of 50 100 se called Abe Bonnema dwellings in the city of Leeuwarden. This

is an initiative in line with LF2018, LeeuwardefRryslan Cultural Capital of Europe. As there are many Abe
Bonnema dwellings located in the neighbourhood of aidithe decision was made to start watlpilot

project in Aldlanwhich entails renovating a block of 8 Abe Bonnema dwelliigee neighbourhood of

Aldlan has becomguite a remarkable neighbourho@dth not one butwo compelling offers.

Lastly, the conept of the energy coach for lower incomes, has been proven an enormous success and will be
carried on and expanded in 2018. In 2018, a second energy coach will be hired as such. So far, energy coach
Klaas hagaid one or moreisits to 350 uniqguehomeownes since the start in 2017. With a second energy
coach, this number can be doubled for 2018, meaning 700 homeowners/ tenants. In Leeuwarden, being the
capital city of Fryslan, there arelat of households with lower incomes. It is very important to keep
addressing this segmeriy taking simple energy measures and by promoting smart energy betaiur

of energy and money can be savBdth energy coaches are and will remain financed by the municipality of
Leeuwarden.
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1.3.2 Buurkracht phase 2 (2019)

In 2019, Buurkracht 2.0 will be expanded and introduced on a national scale. For several social themes
(including Safety, Care, Mobility) partnevall be addedo be able to support a complete customer journey
on these themes. For example, if a neighbouwthwants to set up a car sharing initiative, a partner will
provide tools to make reservations for a car, a tool to unlock the shared car, administrative tools etcetera.

For the theme 0sust athreemapor developynentsre planeetl gy transi ti on

1. Actively partner up with municipalities and grid operators to engage neighbourhood initiatives in
making plans for the heat transition in their neighbood. (see paragraph 1.1 on keansition
planning process in the Netherlands.)

2. Adopt and promote NZEB solutions developed by the Fryske Streamdeal and others in the
Netherlands, as part ofh e B u u cuktomargolirne§ s

3. Develop or adopt tooling thanables homeowners to make a step by step energy renovation plan for
their house with no regret measures and financing options.

1.4 ROLLOUT PHASE 3 MARKETING AND COMMUNICATION
ON GOOD EXAMPLES

1.4.1 Municipality of Leeuwarden

In phase 3, also the muipality of Leeuwarden and the Province of Fryslan also foresee a continuation of
their current activities.

Good examples of NZEB renovation (on neighbourhood scale)uwiiltinue tobe disseminated among the
many inhabitants of Leeuwarden and Fryslan.

The municipality haglready communicated the developments in Aldlih the broader public

1 News on the creation of the compelling offer by the neighbourhood consortium was shared recently
on the websitehttp://www.slimwoneninleeuwarden.nl/actueel/stichtthgurzaarraldlanop-weg
naarenergieneutralavijk as well as the local newspaper (section Aan de Grote Klok, December
2017).

1 The pilotproject of the Fryske Deal Particulier in Aldlan was shared with the broader public on the
15" of March 2018, during a lunch meeting in LeeuwardEigure 2shows Alan Laws, presenting
on behalf of the municipality Leeuwarden and the REFURB prdjagresentativelshomeowners
of the neighbourhoodFoundation Aldlan Duurzaanmipformed the audience about their intrinsic
motivation for deep energy renovatiand the process so far.

® https://mailchi.mp/d2df8f35f34a/lunchlezindproodje-energie 161639?e=28456a2f2c
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The idea behind the communication is that other neighbourhoods will want to follow suit.

The municipality of Leeuwarden will therefore keep communicatiregneed for deep energy renovation
considering the energy transition, and eggcregarding the heat transition. Themmunicatiormessage

is clear and consistent: The use of natural gas (or any type of fossil fuels) is no longer acceptable in the
Netherlands. Natural gas for heating and cooking purposes can be replaced with eithee | | el ectric
or with some type ofsustainable heat. The heat transition therefore serves as a powerful window of
opportunity for accelerating deep energy renovation as the renovations will then start to take place on a
neighbourhood scale.

The municipality of Leeuwarden has a | ongowith st or y
Slim Wonen and will support and facilitate the process, especially with regards to effective communication
with its citizens. But before such communicatitan take placdijrst a good insightn optimal sustainable

heat optios for each neighbourhood in Leeuwardgitli have to be obtainedAs mentioned above, TNO is
currently doing research on this topic, weighing the heat options on the scale of Frgsléhs Bf this

research are expectetid-2018 As soon as the results are there, the municipafityeeuwardercan start
communicating to its citizens when and where natural gas will be phasésbutnd, what type ofleep

energy renovatiomwould befitting to ensure that we reach our national goal in 2@0en the magnitude of

this operationthis proceswill have to take place in phasdswill give the municipality the opportunity to

learn and improve its communication on the heat transitioartimits citizens.

1.4.2 Buurkracht

In phase 3 Buurkracht foresees a continuation of the activities in phase one and two.
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1.5 IMPACT
1.5.1 Impact Leeuwarden/ Province of Fryslan
The impact of the rollout of the municipality of Leeuwarden/ Province y#l&in is twofold:
1. Qualitative i mpact; the O6softd i mpact . Thi s

communicating lessons learned and best practices within the network of stakeholders.

2. Quantitative i mpact; t h pact dvineee ractions direntty deadst® diertain T h i
numbers of shallow or deep energy renovation each year.

Qualitative impact

Leeuwarden has and will continue to share its lessons learned and its best practices with its wide network of
stakeholders, which indlies other networks as well as umbrella organisations.

Besides from regional scale up within the FES, the Frisian Energy Strategy, lessons learned will be shared
also on a national scale to ensure the national rollout. National rollout will be achietied vranediate and

broad network of the municipality, i.e. via multi
1 The VNG; The umbrella organisation for Dutch municipalities;
9 Via our contacts on a national level; direct contacts at the ministries.
1 Via Stroomversnelling;
1 Viathe network Green Deal aardgasvrije wijken (Green Deal on reaching a gasless society in 2050)
T Via the net wor k(Néubkofrsustainable villagesphemidcludes villages from

all over the Netherlands, including some villages in Vlaanmjere

1 Via actively participating and promotingf our best practices on European scale. The municipality
of Leeuwarden may decide to enter a new European call in the (near) future. However, as it is very
important to maintain policy consistency, Leeuwardelh likiely enter calls that are in line with the
current approach.

Quantitative impact

The activities of the municipality of Leeuwarden have lead or will lead to the following (estimated) numbers
of shallow and deep energy renovations, for each year

Activities Shallow/ deep| 2015/ 2016 2017 2018 2019 2020 > 2020
municipality of | renovation

Leeuwarden

Slim Wonen in| Shdlow 800 800 800 dwellings 800 dwellings 800 dwellings 800 dwellings
Leeuwarden per year
approach dwellings dwellings
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A la carte energy
renovations  +
with NOM

subsidy province

(via Slim Wonen
portal; Freedom
energy,
Susteen..;)

Deep

Fryske
Streamdeal

(see also Abe
Bonnema
dwellings)

Deep

Village ESCO in
villages
Harkema and
Baard

(cooperation
between energy
cooperation,
Leeuwarden,
ANNO
municipalities,
Province,
revolving fund.

Deep

Jan van
Scorelstraat/
Van Loonstraat]
Leeuwarden

(rental dwellings
to NZEB)

Deep

GA N° 649865

Wielepolle

(rental dwellings
to NZEB)

Deep

Fokk Housing
corporation  will
keep going and
tackle  another
neighbourhood
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Fryske Deal| Deep
(social rental
sector)

Compelling Deep
offer
neighbourhood
Aldlan

Gasless Deep
neighbourhood
Leeuwarden

Related to fundg
ministry of
Economic
Affairs

(100
aardgasvrije
wijken)

Activities Abe | Deep
Bonnema
Stichting
Leeuwarden

(- 8 dwellings in
Aldlan)

** Housing corporation currently renovating its entire stock to NZER likely that the housing corporation will start renovating
in another neighbourhood ibeeuwarden ir2019, 2020 and sfth.

Activities by the Province of Fryslan include, on a provincial scale (excl. Leeuwarden):

Table2 Quantitative impact NZEB subsidy Province of Fryslan

NOM subsidy Deep
Province adding
to renovation in
Fryslan excl.
Le)(/-:uwardeng ??? depends ol ??? depends of ??? depends o
new NOM | new NOM | new NOM
subsidy round subsidy round subsidy round

The estimated number of shallow and deep renovationsoth the municipality of Leeuwarden and Héys
combined have been determined. Definite numbers per(¥©482020)depend orithe progress of projects
Most of theprojects arequite innovativein natureand their progressan be rather unpredictabl®n the

other hand, a multiplier effect can bepected from the strong emphasis on phasing out the use of natural
gas thus resulting in higher estimatésee table 3).
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2015/ 2016 2017 2018 2019 2020 > 2020
Estimated total
enery
renovations
Shallow 800 800 800 800 800 800
Deep 10 100 200 300 400 > 400
1.5.2 Impact Buurkracht

The ultimate target for Buurkracht is ¢@duction.

They achieve this goal through neighbouaking (shallow) energy saving measures together. In 2017 the
target was 3 mio kg COwhich equals 2500 measures. In 2018 the target is 6 mio kg additional CO
reduction (so 9 mio kg cumulative), that equals 5000 measures. Goal for 2020 is 72 mipreduCon

The target is also on the Business Balanced Score CaritisfBoard of Directors (Buurkracht is part of
Enexis Group, a large Dutch energy grid operator with 4500 employees and 1500 mio Euro annual turnover).
A consequence dhis target being pa of the BBSC is that achieving it must be checked by an external
accountant. SdBuurkrachtneed to provetheyhave reachethegoal. Each year, the accountant chefcks

things:

The calculation module

Examples of lists with measures from eacltheB u u r k rnaighbotiridosds

A download fronthe CRM system containing an overview of all energy measures taken
Results of a contredurvey

PwODNPE

Some background with thefsur items:

Calculation module

Theneighbourhood teams or neighbourhood coaches comp#ewith measures taken in a neighbourhood.

This list contains Postal code, House number, Type of measure at this address, quantity of the measure (e.g.
m2 of insulation) at this address. Input for the list either comes directly from the homeownan dahé

supplier.

The amounts of measures must be transformed intor€fDiction. For this, a calculation module has been
developed. The calculation variables are provided by an independent external party: Milieu Centraal, based
on their ongoing researcn short, the provide us witthe M3 of natural gas and the kWof electricity

saved per amount of measure taken (e.g. x m3 of gas per m2 roof insulation) and with the amagypeerof CO

m3 gas/kWh electricity.

Examples of list with measures
The accountat takes a sample from the lists with measures, compiled in the neighbourhoods (as described
above) and checks these.

Download from CRM system
Buurkracht uses Salesforce to log all customer related data, including all the energy saving measures taken in
all participating neighbourhood3he accountaris providedwith a downloaded report from Salesforce that
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shows an overview of types of measures taken and their quantity at individual dwelling level (postal code +
house number) in one calendar year.

Contrd-survey
A surveyis sentto all Buurkracht participants once a year, asking if they have taken measures, which

measures and how much and if Buurkracht played a role in taking these measures. By comparing the answers
from the homeowners in this survey twetdata in our system, the reliability of the measures collésted
validatedby the neighbourhood teams/neighbourhood coach.

Last year >95% mateld with the collected measurand as an extra bonus 250 additional measures, not
reported by the neighbourbd teams/neighbourhood coachese collected

Additional indicators

An additional indicator to determine the success of the rollout will be based on energy consumption data
from smart energy meters.

By 2020 all households in the Netherlands will haverbeffered a smart meter by their grid operator.
Expectation is that a least 90% will accept this offer. In addition, Buurkracht offers priority placement of the
smart meter in neighbourhoods that start a Buurkracht initiative.

When joining Buurkracht, amdividual homeowner with a smart meter can opt to display their energy
consumption data in their personal Buurkracht dashboard. Doing this, they also give Buurkracht permission
to use theimnonymizeddata for analysis purposes. Buurkracht is busyetbping a model in cooperation

with the University of Groningen to analyse the energy consumption data of all participants (well over 11000
at this mo ment ) t o deter mine 6t he Buur kracht 6
neighbourhood beforend after Buurkracht. And comparing this to neighbourhoods where Buurkracht is not
active. This will enable us to make statements éikge in neighbourhoods with Buurkracht annual energy
consumption drops by 3,5 % where in neighbourhoods without Buurkoedita 2% drop has been
observed.
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2.1 CONTEXT AND PREPARATIONS

Since the start of REFURB, a few initiatives have taken place in Belgium on regional level (region of
Flanders).

6 Renovatiepact 6 ( ENaniniRaéive of tha Eldmsmgovarhnhent éogether with iregional
stakeholders with the objective to increase the depth and renovation rate of the existing buildings stock in
Flanders. The initiative consists of several work packages (WPs), some of whatbsatg affiliated with

the REFURB topics: WP1 Longrm ambitions, WP2 Renovation advice, WG3 Building passport, WP5
Financing, WP6 Business models and demonstration projects.

http://mwww.energiesparen.be/energiebeleid/renovatiepact

Since 2017, the two DSOs in Flanders Eamnadblbesamd( E
nZEB-coaches). Currently, 81 nZE®aches are active. This network is linked to the eggstem in
Flander s: The Oburenpremi ed, a gr &@nand deaond, sthei mu |
Ototaalrenovati ebonus?d, a grant t'dseeafurther) ceither stepp r eI
by-step or in one go.

https://www.vlaanderen.be/nl/bouwronenren-energie/bouwenverbouwen/burenprenieoor-
collectieverenovatieprojecten

New quality standards focusing omesgy renovation measures or renewable energy systems were
introduced in Belgium since the start of REFURB. These quality standards are linked to voluntary subsidy
schemes and include, among others: Quality requirements for indoor insulation of thegheridatope,

guality requirements for installers of renewable energy systems such as heat pumps or thermal solar systems,
guality requirements for renewable energy systems.

http://www.energesparen.be/binnenisolatie/aannemers

https://www.rescert.be/nl

Ten pilot projects concerning deep renovation or collective renovation of residential buildings were launched
in 2014. Best practices and lessonsgned are exchanged via a Knowledge Platform. The platform is hosted
by a consortium led by the Belgian Building Research Institute (BBRI), consisting of research organisations
and sectoral organisations from the building sector. Six focus areas are éxyiteed via workshops and
documentation on this platform: Clierglationship, financing, business cases, energy performance,
sustainability and cosiptimality.

https://www.kennisplatforanenovatiebe/

Ot her European projects on deep renovation have
projects include:

- Interreg project See2Do involves local municipalities and focusses on increasing awareness among
citizens with regards to energgnovations.

® dZNBYLINBYAS 63NIYY @& SAIKO 2 dzNE
"¢e201 1t NBY20 RSTRRAY RSSO DRBYGODRYVdz2Yy ¢ 0
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GA N° 649865

- Interreg project TripleA
- H2020 project iBRoad
- Life+ project BE REEL!

http://www.grensregio.eu/projecten/see2do

http://www.triple-a-interreg.eu/

http://ibroadproject.eu/

2.2 ROLLOUT PHASE 1

Regional level

refurb

In each of these initiatives mentioned earlier, the Belgian REFURB partners actively participated to
exchange knowledge and stimulate nalifearning in the shoterm and to prepare ground for the 1wilit of
REFURB knowledge in the lorgrm. This can be evidenced with the following milestones:

- VITO has been commissioned by the Flemish Energy Agency (VEA) to adapt the calculation
method ofEPCs to create two new tools: EPC+ and a voluntary Renovation Advisory tool. New
features of both tools include the composition of a renovation roadmap, cost information of
renovation measures and improvements of the look and feel of EPCs (use of abefgyith class
F to A+, icons to indicate ebenefits of renovation etc.).

- REFURB partners contributed to WP6 of the Renovationpact on business models and demonstration
projects. Findings of this WP were integrated in the LIFE+ proposal BE REEL!

- Bostoen ad Leiedal participated in the deep renovation pilot RenBEN. The experience gained in
RenBen was fed into REFURB and led to the development of Mijn Energiekompas and the

Renovation Coach

- Leiedal actively

policy makers (e.g. rourd a b | e

- I'n addition, Lei
Coachd inspired
in the selection

exchan

edal 6s

process

partner Buurkracht, organised by Leiedal.

ged

e X p leandilozal pokicyg level fn 6 Wa r
meetings with the alliance of Flemish cities and municipalities (VVSG), round tables organised with

organi sed
Coachdo wer e of fthe Elemash Ministet odEnergy Batd ommeglein in March 2017.

by

cD&vVv) , ..

experience
t he regi onal -coached. Eandis Wab isvolfed r t |

of

Lei

edal

and

6s

OMijn

| essons

Renovati

- Recticel is one of the industrial partners who contributed to the training of installers for indoor

insulation of thebuilding envelope, organised by training institutes accredited by VEA.

- VITO is partner of the VLAIO deep renovations knowledge platform andrganised the
workshops dedicated to Financing and Business cases

- VITO and Recticel contributed to the colleivenovation pilot RenoseeC. A collective renovation
with 20 participants have been realised. A business model has been developed as outcome of the

pilot.

- VITO has supported deep renovation pilot Ecoren. An approach for collective renovation for
Belgium has been tested in the social housing segment.

- The Belgian partners shared experience and influenced the European projects mentioned earlier (i.e.
See2Do and Triple A, iBRoad and BEEEL!) by participating in conferences or workshops and

inviting expertsm REFURB events.
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The activities of the Belgian REFURB partners contributed to a raised awareness in Flanders concerning
deep renovation of residential buildings.

Local level

Leiedal worked towards a very strong local and subregional anchoring of tivekige and insights gained

by the REFURBor oj ect . A regional renovation program was
journeyo concept, with a renovat i etool, theopaat of higha web
quality contractors, a commication campaign and a CR&§stem as key features. The renovation program

is rolled out with a str ong warmev livingr retmarky the regionalt h e
network of stakeholders and local authorities streamlining their policiesfiv@iaand services concerning

the i mprovement of housing and | iving quality.

Renovation Coach as single point of contact) for the citizens tosaaltelse services and support of these
stakeholders. A CRMCustom R#&ationship Management) and monitoring tool is built to facilitate the
operational cooperation amongst Warmer Wonen partners in guiding homeowners.

WarmerWonen partnerswill prepare further rollout of the renovation program. Instruments like the
OELENANndO of the European I nvestment Bank wil/| b
under preparation, together with other cities and subregions in Flanders.

In general, we have observed an increase of initiatives on regional politwltgvéhe objective to increase

the rate and depth of home renovation in Flanders: The publid vat e al |l i ance of the
standards and quality requirements for the building envelope, building systems and renewable energy
technologies; ath demonstration pilots on deep renovation. The existing network of information points on
energy renovation and sustainable building has been expanded from NGOs per province to a regional
network.

In addition, more and more stakeholders on local policgllésities and municipalities) show interest and

are taking up these initiatives, not only within
shops from public initiatives emerging. L @milee d al 0 s
public initiatives are popping up or existing initiatives are enhanced further in cities and municipalities:
Ecohouse in Antwerp, Milieuwinkel in Ghent, Mechelen Klimaat Neutraal in Mechelen etc.

Actions after REFURB:

1) Further support the rollout glublic one stop shops in cities and municipalities in Flanders
Key objective and activities:

- Further elaborate the services and scope of the Warmer Wonen one stop shop, strengthening its
position as frontrunner in Flanders;

- Exchange experience and skitls RenovatieCoach with the nZEtbach network of DSOs Eandis
and Infrax and other public one stop shops in regions, provinces, cities and municipalities in
Flanders (in particular cities involved in BE REEL!);

- Secure i nvol vement in moldel svor mgdo u@prsendlvas i ¢
O60Renovatiepacté initiative.
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Key stakeholders: DSOs Eandis and Infrax, Associations of cities and municipalities in Flanders (VVSG),
frontrunner cities and municipalities in Flanders (involved in BE REEL! (AntwerpnGiMechelen)

Involved REFURB partners: Leiedal, VITO
Timing: shortterm (2018 2020) and mieterm (until end of BE REEL!)

2) Further contribute to standards, methods and tools to stimulate energy efficiency measures of
buildings

Key objective and activiés:

- Further enhance standards, methods and tools to stimulate energy efficiency measures of buildings
and this way increase market investments.

Key stakeholders: regional and national policy level (VEA); stangiidn bodies and research institutes
(NBN, BBRI);

Involved REFURB partners: VITO, Recticel

2.3 ROLLOUT PHASE 2

REFURBpart ner Bostoen withdrew from the energy reno

For a turnkey contractor as Bostoen, specialised in building and selling newly tw#inkrgy houses in
large scale projects to private customers, the renovation of private houses turned out to beitbensiie

and therefore not cost efficient. Standaation of technical solutions for deep renovations seems very
difficult for renovdion of privatdy-owneddwellingsin Belgium. That is why Bostoen withdrew from the
renovation market.

Jumatt, a sistecompany of Bostoen, would be ready to produce 3D prefabricated low energy extensions
(whetheras temporary housing), if the demand af tharket would béigh enough for standarzition and

| arge scale <collective renovations. Al t hough so
Oburenpremi ed are very promising in stimul &eing c
Netherlands, the supply side still sestimwait for a real market push for collective renovations that makes it

possible to make renovations on a bigger scale moreeffisient for the supply side.

The withdrawal of Bostoen might indicate difficotiarket conditions for energy renovations. To explore this
further, the REFURB consortium conducted a market consultation with selected supply side actors. While
this market consultation was limited in scope, it allowed the partners to get a bettemvibes market
readiness for new business models in energy renovation in Beigklanders. The following interviews

were conducted:

- BouwUnie, federation of specialised contractors (December 2017)
- VCB Limburg, federation of general contractor$ ¢ Febrwary 2018)
- Renovate Belgium (January 2018)

The subsidy system for nZE@&aches has been launched in 2017 and has been taken up by the market.
Interested organisations and compamesstregister with DSOs Eandis and Infrax to recruit nZ&ches.
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An overview of current registratiofisshows a wide variety of organisations: public actors and NGOs
alongside market players such as architects, engineering firms and consultants.

Business models for one stops shops of home renovation are emergingariis also observed in the
overview of nZEBcoaches: While a few organisations offer this service for free (and thus depend on the
public financial support)a few organisations or companies offer this service as a-g@ice. Other
initiatives in Flan@rs indicate that the market is experimenting with potential business models recently:

- Leiedal is currently exploring to further develop the business model of the RenovatieCoach with
support from the ELENAund.

- Pilot projects on home renovation suchRenoseeC are experimenting with business model for a
commerci al one stop shop with invol vement of
manufacturers, architects and contractors.

- Remarkably, it is observed that there are also business mamelging fromnew actors in the
building sector, such as financial institutes and energy providers: COZIE, astaftenergy
provider Engie, offers home renovation services from January 2018 and the bank KBC launched a
home renovation service as wellRabruary 2018.

The interviews with the market actors indicate that it might be a challenge to involve existing building
professional s i n t hese busi ness model s. NAV, on «
expressed their critique on thesmovation services in several press reléaaed launched a website to

point out the role of the architect in the renovation prd@edsevertheless, there are initiatives that try to
encourage collaboration between building professionals and onéhsiog s

8 https://www.eandis.be/sites/eandis/files/documents/lijst_met_benovatiecoaches.pdf

® http://www.nav.be/artikel/747/nav-lanceertrenovatieadviesbe/

http://www.nav.be/artikel/752/zonderarchitectaaneenrenovatiebeginnennee-toch/;

http://www.nav.be/artikel/1340/renovatieadviesaanbodemprijzerhoudt-risicosin/

1% https://www.renovatieadvies.be/
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- Leiedal introduced a pool of contractors as part of the service offered by Warmer Wonen, with a
second call for qualified contractors in January 2018. A similar call aiming at architects was not yet
successful

- The Renovate Belgium campaign is aitifétive of mainly Belgian affiliates of Renovate Europe
members and producers for energy efficient building materials active on the Belgian market. They
share the ambition to help achieve the challenges of carbon emission reductions, job creation and
enegy security by offering energy saving materials to drastically reduce energy consumption in
buildings.

- Recticel collaborated with five other building product manufacturers (Borgh, Deceuninck, Eternit,
VMZinc and Wienerberger) to launch an integrated pobdsolution for external wall insulation:
IsofinishLl. It is an insulation and finishing system for outer walls in new buildings or renovation
projects created angromoted bythe following building producers in Belgium. The purpose is to
offer an integragd wall solution to the customer, while still allowing customization of the external
finishing according to personal taste.

The interview with Renovate BE highlighted the role of policy to secure market demand and this way
stimulating market initiativesrém the supply side. In this regard, the European LIFE+ project BE REEL!

with the involvement of the Flemish and Walloon region together with the cities Ghent, Mechelen, Antwerp,
Moscron and La Louvi repuschlod ke ganitdillithp @mewtedtt no6 ma
low energy standards in the next 7 years.

Actions after REFURB:

3) Further explore the potential of one stop shops from market initiatives
Key stakeholders: building sector but also new players such as banks, energy providers

Involved REFURB partners: Recticel BE, VITO

4) Stimulate capacitpuilding of the supply side and facilitate collaboration among the different
market actors

Involved REFURB partners: Leiedal, Recticel BE

2.4 ROLLOUT PHASE 3

The aim of phase 3 is that homeowsare empowered to invest in energy renovationscamtio so.
Therefore, a new market in energy renovations should be created, which can function without start/stop
subsidies. However, figures published by the Flemish Energy Agency clearly show-dosiovin 2016

with regards to insulation activities and installation of energy efficient heating systems. This indicates that
this new market has not been reached yet.

M www.isofinish.be
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globale indicator

jaar isolatie-indicator verwarmingsindicator renovatiegraad
2012 2061 2027 2044
2013 2044 2028 2037
2014 2046 2030 2038
2015 2047 2030 2039
2016 2050 2032 2041
Dur i ng RE FinR,Babramunication campaigns to the ger public with regards to energy

renovations were initiated. An important driving force has been the gublic vat e partner shi
Pact 6. T hpartnéshBvd €bBtributed to these activities, including:

Warmer Wonen serves as the one stoppshof or homeowners in Leiedal
Energiekompasé and the service ORenovatiecoact
stories and experiences of homeowners who conducted energy renovations.

The communi cati on coantpaasi gme eonl ki mBiEtNoavteeedd by t h¢
together with stakeholder from industry including Recticel BE. The campaign includes the website
6Mi j nBenovatie.bed (EN:- &v'ewhiehidons haneomyers hbmuhe t «
stepby-step r@ovation towards nZEB.

The tools developed by the Flemish Energy Ager
implemented in shoftt e r m: A light version of the O6Woni ng
introduced in 2018 and the new EPC wilteaminto force in January 2019. Both policy instruments

are expected to increase awareness in energy renovation.

Furthermore, the Flemish Energy Agency is exploring an additional online tool to provide renovation
advice to homeowners to complement the Ding Passport and EPCs. VITO and Leiedal are
involved in this work, as they participate in the dedicated working group of the Renovation Pact.

5) Continue involvementinprivate u b | i ¢

Key stakeholders: Flemish Engy Agency

Involved REFURB partners: Recticel BE, VITO, Leiedal

partnerships,

particul e

C

6) Stimulate organisation of the supply side and collaboration among the different market actors

Involved REFURB partners: Leiedal, Recticel BE

12http://WWW.enerqiesparen.be/sites/defauIt/files/atoms/ﬁIes/Presentatie%ZOOpvoIqinqsindicator%ZOVEA.pdf

13 hitps://www.mijnbenovatie.be/
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3.1 CONTEXT AND METHOD ROLLOUT STRAT EGY

The Estonian residential building stock consists mainly, ca 75% of dwellingsubbfamily houses. A
multifamily house by Estonian legal definition is a residential building with three or more dwellings in it.
There are around 2W0 of such buildings in Estonia. Most of these buildings were built between 1960s and
1991 then erection of such housasded abruptly These houses are characterized by highaldes of
elements of envelope and out of date utilities systems. The aw@ragef such buildings is 40 apartments
with living area of 2500 to 300 square meters.

Already in the beginning of 2000s, it became clear that the construction capacity needed to renovate all these
houses is of the same magnitude as was the capacityldihguhese houses in the first place and it would

take decades to accomplish the tg$keuvo Aro et al. Eesti korterelamud, paneelelemute remonttddd. To6de
maksumus ja eeldusetallinn Yniversity of Technology, AX Consulting. 2005)

Minimum energy requéments for buildings in Estonia were set according to the first edition of EPBD in
2002. The definition and requirements of nZEB were included in Building Code in 2011. After that these
requirements have been revised twice. At present minimum energgreEfffEPC) of new residential multi
family buildings is set to be 150 kWh/m2a (Minimum Requirements for Energy Performance,
https://www.riigiteataja.ee/en/eli/520102014p0Minimum requiremets for nZEB multi family buildings

is 100 kWh/m?2a (idem).

All of those multifamily houses constructed around RXX century are beginning to be in need of major
repair just to maintain their service age. Combining this with the need to enhance enengygre due to
EPBD directive and rising energy prices KredEx Fund in cooperation with Ministry of Economics and
Communication started to provide financing for thermal and otherwise renovation of residential buildings in
2008. Starting with soft loans aadding to this, renovation grants in 2010.

3.2 ROLLOUT PHASE 1

Upon adaptation EPBD by the Estonian government in 2007 and consequent providing of soft renovation
loans, there appeared a need to promote energy efficiency in buildings and raising awadrpaossibilities

of using the loan in reducing energy costs. Soon after that Estonian legislation on energy efficiency of
buildings was passed.

To promote energy efficiency even further KredEx Fund launched two awareness raising campaigns in
media.
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In addition to marketing campaigns a group of consultants was trained and hired. The consultants were
selected among persons who had previously worked with energy efficiency aa deademic background

in some area of construction. These consultants were hired by KredEx Fund and were tasked to consult
h o me o wassociafiosis who wanted to renovate their respective buildings. The consultants were assigned
regions of which they wodlbe responsible.

The renovation project financed by KredEx Fund soft loans and/or grants were to be subject to requirements
of Building Code to assure the quality of renovation works i.e. compulsory hiring of an independent Building
Inspector in a conasiction.

The governmeninvolvementin the proces$ product side or otherwise is not required and has actually
never been with KredEx Fund acting in the role of Executing Agency.

3.3 ROLLOUT PHASE 2

By 2013, the funds of renovation grant establisheditD2vere exhausted. Approximately 400 houses were
renovated to different levels of enhanced energy efficielsp, several conclusions were made about how
to improve the process and avoid technical mistake®tuairredn during the process.

The mainconclusions and suggestions for improvement:

The requirements being @erequisiteto receive the grant included a demand for indoor climate to be of
level 2 according to EN5251. As the demand was laid out rather generally and no specific requirements
were established this demand was met ragedom During the next grant period specific requirements
were added as to specific air flow parameters depending on the size and layout of an apartment.
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More specific requirements were set to limit the typeeaftliecovery systems thanbe used in renovation.
For examplereciprocing decentralized ventilation units e.g. iInVENTer do not meet the criteria anymore.

It became obvious that the management of a Home Owners Association usually do not have background
knowledge of project management to go through the renovation process, especially in interaction with
designers, architects and contractors. To assist them it was made compulsory to hire a technical consultant.
The technical consultant is a professiomath technical background who has passed through special
training. Technical consultant is an impartial agent wimast guard the interests of the Home Owners
Association.

Some other minor changes were made but of lesser impact.

It was hoped after the firdunds were exhausted that the renovation process would continue without
subsidies. Alas this did not happen and projects that were left without a grant just stopped.

In 2015 new funds opened and renovation grants were admitted again with differentmreqtsrésee
above).

3.5 ROLLOUT PHASE 3

During the 3+3 years of renovation 400+400lti-family residential buildings were renovated.

In cooperation with Horizon 2020 Lighthouse project SmartEnCity, TR&Aentlyruns a pilot project to
renovate residergi houses built 1963 to 1968 to nZEB standaEPC = 90kWh/m2a. There are 22 houses
involved in this phase of the project. The first houses are due to be renovated by the end gh20Ld.
REFURB legacy for Estonia is summarized in Figbire

Legacy of REFURB 2.0

* Actions after the project
. Usl.ﬂg partners experience starting technical consultant
activities for single family homes
* Finishing renovation of 22 houses
* Monitoring energy consumption and studying tenants
behavior in these houses — enough material for several
masters thesis

* Further...
« Looking for different sources of financing (ESCO model)
« Suggesting to modify EPC calculation rules
« Work on ,tenant behavior+ smart home*
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During all the years of renovation a few specialized construction companies have emerged who have
accumulated knowow and experience in renovating houses built in the third quarter of the XX century.
Also design and architectural offices have accumulated much needed experience to go on with ever needed
tasks of renovating outdated residential buildings.

3.5 IMPACT OF THE NATION AL ROLLOUT

Although one of the expected goals of using a renovation grantoma®ate enough pilot and example
projects to have the renovation process continue without grants and subsidies. But this hope was not fulfilled.

There are several conclusions tomh&de fromexperiences in renovation so far.

Financing

Renovatingnultifamily houses to nZEB standard without a grant is financially not feasible except in Tallinn

and its vicinity. The reason is that during #mmnomicboom period as the present which is paradoxically

partly caused by the grant itself the price of renovatienyn exceed 700 G4 per squar
whil st the same square meter oI afrrcase Hawiagirkngnd thato st s
Tartu is the second biggest city in Estonia and the real estate prices are above Estonian asesatf@ime

Home Owners Associations just do not get a loan from banks for nZEB renovation. Afsostibe

reminded that these apartments are of 1950s floor plans and thus do not meet the modern standards. There
have been serious calculations to have thesé® demolished and build new houses on their place instead.

Fiscal impact

In their research on fiscal impacts of renovation grant Arjakas and Kurnitski argue that national subsidies on
renovation should continue, even from national budget, for two rea$be first is that these houses need to

be renovatedanyway or the country will face a severe shortage of housing in capitaltagesher with
ghettoization in smaller towns especially in North Eastern region. The second argument is that the fiscal
payback time of such a grant will be only two years. (Arjakas, M.; Kurnitski, J. jt. Eesti hoonestuse
(elamumajanduse) valdkonna arengukava 2030+ lahteolukorra anallits, Tallinn 2013). Funds assigned for
renovation grant also bring in private funds and loahielvgenerate taxes, revenues and jobs.

Unintentional impact

Problems with getting a loan for renovation mean that in smaller towns and rural areas, where real estate
prices are substantially yet lower than in bigger cities, no sensible kind of renasgtiossible at all. As a

result, in these places the living conditions get worse and living costs rise which leads to unintended adverse
regional policyi people leave small towns for capital area.


























































































