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Executive Summary

This report has been prepared in the framework of the ERASMUS+ project K/&2G2egic Partnerships for vocational
education and training, entitled: Developing nearly zero energy building skills through game based learning (BUNG) a
under 101T.1.1: Anyysis of the National and European successes in nZEB sector: A best practice compendium

The research presented in this compendium is aimed to provide a brief summary of the key energy and climate concer
of each participating country (with a particula2 Odza 2y AYLINB @AYy 3 GKS LISNF2NXI yOS
and identify best practices on adopting, implementing and enforcing energy efficiency standards and energy efficienc
technologies for the building sector. The compendium will serva laasis to improve the knowledge of the participating
member states concerning energy efficiency best practices related to existing standards and technologies, so that the
will be able to develop and implement more effective energy efficiency policiegiltings. Furthermore, the publication
aims to improve the quality of the debate, involve as much as possible representatives of the target audience into th
knowledge sharing and best practices dissemination process and set out a basis for betteaiiforsharing.

The Compendium is organized in two different sections:
- National overview in the nZEB sector in partner countries
- Best practices in the nZEB sector in partner countries
Information on the national overview in the nZEB sector was gathered via literature desk research and included
- ¢KS adlidza 2F GKS O2dzyiNEQ&a &aKATH (2 NBYySslLotS SyS
design standards in terms barmonization with international (or EU) practice, in order to increase current specific
energy efficiency parameters in buildings
- Any emission or energy use reduction targets and policies or initiatives that support improving energy efficiency

in the buibding sector
- Any obstacles and limitations in achieving a robust energy efficiency building scheme

Information on case studiesvas gathered via desktop research and stakeholder outreach and include,

- National/regional/local programs, initiatives and tools to promote energy efficiency of buildings,
- Exemplars of high energy performance buildings and
- Best practice relevant to the training/capacity building field.

19 case studies have been received asdessed by each partner according to the following criteria:

- Significant outcomesA best practice in the nZEB sector must prove its strategic relevance and ability to contribute
to a large energy demand reduction and significant multiple benefits. Bestipes in the nZEB sector will be
those that have demonstrated that they produce or are essential to delivering significant quantifiable results
including but not limited to:

Large scale implementation;
Large energy savings;
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High cost effectiveness;
High dissemination and awareness raising rates

- Functionality/usability: High level of accessibility for convenient, fast and accurate servicing of the initiative at
any level of implementation and high level of udgendliness.

- Replicability. In short a best practice should have the potential for replication and should therefore be adaptable
to similar objectives in varying situations. Are there possibilities of extending the good practice more widely?

1. Introduction

The awareness that the building sector plays a pivotal role in reducing energy consumptions and greenhouse gas emissi
has grown during the last decades together with the recognition of its increasing potential in the exploitation of energy
from renewabk sourcesAt the same time, better and more energy efficient buildings imprthesquality of citizens' life

while bringing additional benefits to the economy and the society

To boost energy performance of buildings, the EU has established a legislative framework that incluge®rgye
Performance of Buildings Directi2®10/31/EU (EPBD) and tlergy Efficiency Directi@912/27/EU.Together, the
directives promote policies that will hegchieve a highly energy efficient addcarbonizedbuilding stock by 2056reate

a stable environment forinvestment decisioesable consumers and businesses to make more informed choices to save
energy and money

Both directives were amendeds part of theClean energy for all Europeans packame2018 and 2019. In particular,
the Directive amending the Energy Performance of Buildings Dire&3/844/EU) introduces new elementnd sends

I aGNRy3 LREAGAOIf aAi myderbizetBeybuildirgSsedoy iIgght &F Rohnologicdl$nprioveniedts
and increase building renovations.

In October 2020, the Commission presentedré@sovation wavestrategy, as part of th&uropean GreerDeal The
strategy contains an action plan with concrete regulatory, financing and enabling measures to boost building renovatior
Its objective is to at least double the annual energy renovation rate of buildings by 2030 and to foster deep renovation.

In this framework, The BUNG lgsactice compendium aims to create a better understanding of the issues surrounding
the achievement and delivery of low energy buildings, increase knowledge on national legal asmactge the quality

of the debate, and ultimately contribute to achiag the targets set by the EU for reducing greenhouse gas emissions and
improve energy efficiency. To this end this report provides an overview of the nZEB national policies and legislativ
framework in France , Italy, Germany, Greece and Slovenianalgsis of the key energy and climate concerns of each
partner country and how they are working to address these issues especially in the building sector and a collection
good and promising examples in the building sector ranging from national witgatf high energy performance and best
practice examples relevant to the training/capacity building field.

Overall, this compendium will serve as a basis to improve the knowledge of Member States concerning energy efficien
best practices related texisting standards and technologies, so that they will be able to develop and implement more
effective energy efficiency policies in buildings.

5
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2. National overviewof the Nearly Zero Energy BuildinghZEB) sector
In partner countries

FRANCE
NnZEB Legislative FrameworkHRANCE

1. Loi Grenelle 1l or law n°20188 of 12 July 2010 transposes the EPBD in France. The implementation of the EPBD h:
been the responsibility of the French Ministry for an ecological and solidary transition and the Ministry of territory
cohesion.

20 FGSNI GKAA f1O0GSNI NBIdZA FGA2yS | ySg GKSNXEFE NBIdA I GA:
buildings to nZEB level. Since 2013 it is mandatory for all new buildings to be nZEB. It sets general performance objecti
but it does not include any requirements on systems efficiency nor on building components. Instead, it uses three
LI N} YSGSNAR oW. A20fAYFGAO O2yOSLIiA2y QY WFEYOASY(d AYyR22N
8SEFND YR Wt MEYVAYEBRQSYENKBEE @&@2JOS RAFFSNBYOH YIEAYdYy O f
buildings should conform to these maximum values. Moreover, RT 2012 includes requirements for renewable energy u:
(at least 5 KWhEP/mz2/year).

3. The Energy Transition for €&m Growth Act (LTECV) (decree 2992) of 17 August 2015 contains many provisions
NEBflFiGSR (G2 SySNHe& |yR (GKS Syg@ANRYYSyYyld o0a2YS 2F 6KAOK
objectives and actions to implement the 2015 Patlisn@te Agreement (Ministere de la Cohésion des Territoires et des
Relations avec les Collectivités Territoriales, 2019). It is a legal framework that contains numerous articles that ent:
actions that stimulate both new and existing buildings to be nZEB.

4. To apply EPBD to existing buildings, the French government implemented two regulations. The first one is calle
WwS3dzA I A2y o0& .dAfRAY3I /2YLRYSYyd FyR GKS aS0O2yR 2yS
before the RT 2012 wasiplemented but were reviewed in 2016 and the new requirements came into force in 2018 and
will be followed by supplementary requirements in 2023. The appropriate regulation to be implemented depends on the
building size and the extent of renovation. TReench government encourages old building renovation via tax benefits
(CITE), O%ccLoans (loans with a 0% interest rate), financial support provided by the National Agency for Housing
Improvement (Anah) to lovincome households to finance renovation weyka reduced VAT (5.5%) applicable to
renovation works in residential buildings, public campaigns providing information about financial schemes and finall
stimulation to install intelligent meters for both electricity and gas.

For existing residential Bbut RAy3ax (g2 ljdadtAadGe asSrta SEA&l WIA3IK t8
12KKkYuk@SFENE FYR W[2¢ 9YySNHE /2yadzYLiAzy wSy2@8FGizy
NBAARSYGALE oOdAfRAYIA 2yie (ARY Wn2napQo yaS\Ee & ERhyaaidya Ji
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consumption of the renovated building is at least 40% less than the reference building. By the end of 1016, 5600
residential buildings and about 1.35 million renovated m2 of-nesidential buildings wer given this seal.

5 To transpose Article 15 of the EPBD about AC systems, France has chosen to adopt the default approach, which con
of a periodic inspection scheme for AC systems above 15 kW and reversiblpuneag above 12 kW. The same approach
has been chosen for boilers of more than 400 kW. For boilers between 4 and 400 kW, alternative measures involving
annual maintenance visit have been taken. This regulation on AC systems has been imposed by one decree and t
ministerial orders and has ke in force since 16 April 2010.

To control adherence to the AC regulations, penalties are set in the regulation (Art2.£226L.22 of the environment
code). The relevant authorities can apply the following measures if upon control the regulagnadt been properly
adhered to:

OF NNEB 2dzi I yS¢ AyaLlsSOdAz2y 2F (GKS !/ aeadsSy |4 GKS
oblige the owner to pay a fine

force the owner to stop the AC system

oblige the owner to deposit the equivalent of the inspection costs gsaantee until compliance is achieved.

6. The most recent thermal regulation is the RE 2020 that succeeds the RE 2012. It has similar objectives but has r
GFyYyRIFNRaE YR ONRGSNREF G2 | OOStSNIGS CNI ¢ubdBE220 ardbived A
St2¢6 dzyRSNJ 600 blaGA2ylFf LRfAOE FT2NJAYLINRGAYI GKS LISN

O Qx

Ve

bl dA2y It LIREtAOASE FT2NJIAYLNROYAY3I (GKS
homes in FRANCE

The RE 2020 is the new thermal regulatithat will come into force in 2021 (postponed to 1st Jan 2022 actually), and
which imposes new standards in construction. These new criteria aim to obtain buildings that are more efficient, more
respectful of the environment and that will produce their owenewable energy.

tKS 2FFAOALITE 202S00A0Sa 2F (GKS w9 HnanuwnY AaNBRdzOAYy3 (KS

LISNF2NXIFyOS YR SyadiNAy3d FTNBaKySaa RdNAy3I OF yAOdAZ I NI a
France being engaged to meet the carbon neutraility2050, one of the main levers is to act on buildings emissions that

represents 25% of the national greenhouse gas emissions.

The RE2020 will bring new changes and advances compared to the RT2012:

The RE 2020 imposes an expenditure of OkWh/m2/year, aubtef the 50kWh/mz/year allowed by the RT2012, since the
new regulation willimpose an energy production higher than the one consumed.

The RE 2020 reinforces the criteria taken into account for the calculation of consumption; the RT 2012 did not take int
account the consumption of household appliances and electrical goods.
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The strategy for optimizing energy consumption. The RT 2021 sought to reduce the consumption of equipment, while tt
RE2020 goes beyond this by tracking down waste, in particular lyraiteg the notion of intelligent management of our
consumption.

In addition to the previous point, the buildings will produce energy and thus the improvements will not be limited to
insulation only.

Obstacles and limitations in implementingZEBpolicies in FRANCE

One of the main barriers identified for years is the energy renovation of the buildings and particularly the difference
between expectations/objectives and those meet actually.

The low actual reduction in consumption is another obstaolehe nZEB policy, since studies have found that after
renovation work many households think first of comfort rather than reducing energy consumption. Thus they forget
energy recommendations and tend to overuse energy. For example, increasing the hetting's home from 19°C
before the work to 21°C after the work, which has the effect of nullifying the energy reduction and making it worse.

It also requires a real political will, not only in terms of the means necessary to carry out this projectsdim dhe
creation of a solid network involving associations, agencies and authorities competent in the field, allowing not only the
realization of studies and data processing, but also to transform them into concrete actions, national strategies an
policies aimed at ultimately improving the building sector as a whole.

This can also be explained by an overestimation of the energy recovery of operations. Studies have shown that technic
data sheets have higher values than those measured in practice.

In addtion, the number of craftsmen with the RGE label is insufficient and if the industrial sector does not mobilize, this
problem will persist. Some programs have begun to implement building renovation on an industrialized basis.

However, given the diversitgf France's built heritage, not all buildings can be renovated on an industrial scale. Indeed,
studies have found that renovation practices tend to become more uniform, particularly those concerning the insulation
of walls with the use of materials that 8ome cases are not suitable.

Energyefficient technologies are still in the development phase. Most materials still have little feedback, especially in
terms of durability.

The manufacture of insulators and photovoltaic panels are oftebasled and thexfore the upstream energy balance of
the production of this equipment should be taken into account.

Ventilation is also an issue: the construction of a building without thermal leakage requires reducing air exchange
between inside and outside, thereforeenmust be concerned that this environment is viable and that the air quality is
satisfactory
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ITALY

NnZEB Legislative Framework and Policies in ITALY

The national government has issued decrees implementing EPBD (2005) primarily focusing on minimum energ
requirement for buildings, methodologies for calculating energy performance of buildings and national guidelines fol
Energy Performance Certification (2009). However, later acts implementing Directive 2010/31/EU through Law 90/201:
include stricter requiements to limit energy consumption in buildings.

Ve

bl A2y Ff LIR2TtAOASE FT2NIAYLNROAY3I (KS
homesin ITALY

The energy requalification of public and private buildings in Italy is one of the strategic priorities indicgibedNational
Integrated Energy and Climate Plan for 2030, precisely with the aim of promoting a reduction in energy consumption arn
CO2 emissions, as well as the development and the integration of energy production based on renewable sources.

Improving the energy performance of buildings is one of the main objectives to accompany the energy transition of ou
country with significant economic benefits: the energy requalification interventions, in fact, have generated in the last 1C
years about 9 billion euros of investments and 270 thousand places of direct work every year.

In recent years, Italy has put in place a set of incentive tools and regulatory measures capable of accelerating the ener
efficiency rate of buildings. One tool is the taleductions that have recently been enhanced with the-cadled
G{dzZLISND2ydza MME:EX AYy 2NRSNI G2 AyOSyGAo@AaAl S (GKS AYLX SY!
insulation system and the replacement of existing heating systems eTdresmeasures that have a strong impact both in
terms of reductions in energy consumption and mobilization of investments. The Energy Performance Certificates (AP
are an important tool for understanding the energy performance of buildings and the antons that should be carried

out to improve their performance.

l'a YSYGA2ySR 06ST¥2NBX (GKS YIYyRFEG2NE ay»%9. RSIRfAySa¢g ¥
2019 for public building and 1st January 2021 for private buildings.

However, some lItalian Regions (like Lombardy and Emilia Romagna) anticipatdzbtiEamentioned deadlines. Another
example of local regulations which anticipated the national law is given by the Province of Bolzano which starting fror
1st January 2017 pplied the Energy Class A, according(limma Haustandard (considered comparable to nZEB standards
by EPBD).

Among the national government economic incentives, we can mention the 65% of cashback (repaid to private citizen
terms of tax reductions) ahe total amount spent for retrofitting intervention according to energy efficiency standards
and the brand-new State incentives law of May 2020, called "Super Bonus 110%" which, not only covers totally the
renovation costs, but gives even a 10% more of the spent amount, always in terms of tax reduction. The total cost
recovered in 5 years. The interventions ceming the 110 % are: thermal insulation interventions on the building

9
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envelope, replacement of air conditioning systems on the common parts;saiginic interventions, energy efficiency
interventions, installation of solar and photovoltaic systems, Atcthese interventions must improve the building on its
whole by at least two energy classes.

This energy efficiency improvement hast to be demonstrated by an energy performance certificate issued by ENE
(National Agency for New Technologies, Energy sustiiinable economic development.

Obstacles and limitations in implementingZEBolicies in TALY

The obstacles and limitations of the implementationnZEB policies occur due to the difficulty of coordination between
the fundamental elements which ardechnologies, bureaucratic aspects (complexity of the different laws involved),
incentives and research.

The measures to promote nZEB in Italy are mainly regulatory instruments (more severe building standards over time) a
financial instruments (deduiins, mediurAlong term financing with zeraredit interest rate, norrepayable
contributions, etc.). In order to fully exploit the potential of implementation of the best technologies, it would be
necessary to implement structural actions to improve skilisl information, stimulating demand and differentiating the
offer also by virtue of the climatic, soegconomic and environmental features of the specific areas.

With the exception of school buildings, the availability of data on proven cases of degpisement at nZEB level proved
to be particularly critical.

GERMANY
NZEB Legislative Framework and Policies in GERMANY

The regulation to implement the EU legislation in the nZEB sector in Germ&®gsész zur Einsparung von Energie und
zur Nutzung Ernearbarer Energien zur Warmeaind Kaltebereitstellung in Gebaudenshort: Gebaudeenergiegesetz
(GEG) 08.08.2020. The GEG came into force on November 1st, 2020. The GEG brings together three previous directiv
the EnEG, EnEV and EEWarme®ne modern law A uniform coordinated set of rules was created for the energy
requirements for new buildings, for existing buildings and for the use of renewable energies for the heating and coolin
of buildings.

The European requirements for the total energy efficienéyuildings are fully implemented and the regulation of the
nZEB is integrated into the unified energy saving law. The current energy requirements for new buildings and renovatior
are not tightened. Energy requirements for buildings are already makinmportant contribution to achieving European

and national climate protection and C@@duction targets in the building sector.

In accordance with the climate protection program 2030, a clause was included in the GEG to review the energ
requirements fomew buildings and existing buildings in 20Burfdesministerium des Inneren, fur Bmd Heima}

10
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According to GEG, the final energy requirement of a new building-8)48Vh/m2 per year. That is 65 to 73 percent less
than the average final energy consumption in existing buildings, which is 167 kWh/m?2 perBadesministerium flr
Wirtschaft und Energie BMWi)

The GEG was developed by the Federal Ministry of Economics and Technology (BMWI) andrdieMiadtry for the
Environment, Nature Conservation and Nuclear Safety (BMUB).

Three laws are included in the GEG which are:
1) The Energy Saving Act

The Energy Saving AcE(iergieeinsparungsgesétdEnEG) was issued in 1976 to improve the balanceadg, more
precisely to reduce the dependency of the Federal Republic of Germany on imported energy carriers. The act does r
contain any regulations directly affecting the citizen but empowers the Federal Government to legislate ordinances
Thereby theapproval of the Bundesrdt (Parliament representing the German Federal States) is necessary. Since then,
ordinances that pose energetic requirements on buildings and their appliances can be legislated based on the EnEG.

Since it is effective, the followgnordinances have been enacted based on the Energy Saving Act:

- Heating Plant Operation Ordinance (invalid since 1989)
- Thermal Insulation Ordinance (invalid since 2002)

- Heating Appliance Ordinance (invalid since 2002)

- Heating Cost Ordinance

- EnergySaving Ordinance

The Energy Saving Act was adjusted in some points for the implementation of the European Directive on Ener
Performance of buildings. The amendments essentially concerned the addition of principles for energetic requirement
on lighting gstems as well as energy certificates. In a further step (2nd April 2009), the act was amended with provision
for the implementation of the German Integrated Energy and Climate Program ("IEKP 2007")

The most recent amendment by the "Fourth Law amendirg Eimergy Saving Act" of 4th July 2013 mainly served for the
implementation of the recast European directive on Energy Performance of Buildings (2010/31/EU) and created the leg
basis for the changes included in the recent amendment of the Energy Sadimg@e. This mainly concerns the basic
obligation that new buildings will have to be "Nearly Zero Energy Buildings" (buildings owned and used by publi
authorities from 2019, all other new buildings from 2021). Furthermore, initiated by Bumdestag, the requirement to
shut-off electrical storage heatersintended to get into force in 202@ was abandoned (see Article 1a of the "Fourth Law
amending the Energy Saving Act"

According to theBundesinstitut fir Bay Stadt und Raumforschungthe last version of the EnEG with the provisions that
came into force on 13th July 2013 empowered the Federal ovent:

- to set up requirements concerning the thermal insulation of new buildings,
in connection with the abovementioned basic obligation that new buildings have to be nearly zero energy
buildings,

- to set up requirements on the energy performance of thésédings,

11
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- to set up requirements concerning design, selection and construction of systems or installations for heating.
ventilation, cooling, lighting and hot water supply,

- to set up requirements concerning thermal insulation and technaggliances in case of buildings undergoing
major renovations, and; under certain preconditions; to foresee specific requirements for buildings and
appliances not subject to any other changes,

- to set up requirements concerning the operation of systems ansthllations for heating, ventilation, cooling,
lighting and hot water supply,

- to set up requirements on the determination and distribution of costs of collective heating or ventilation systems
or systems for collective supply of hot water,

- to define corent and use of energy certificates based on energy demand and metered energy as well as

- to set up general requirements on the control of energy certificates and inspection reports.

2) Renewable Energies Heat Act

The Renewable Energies Heat Act (EEWarme®@ @i increase the share of renewable energies in heat provision and
cooling. It came into force on January 1st, 2009. The law is part of the Integrated Energy and Climate Program (IEl
passed by the Federal Government on December 5th, 2007 and introdocebe first time a nationwide obligation to

use renewable energies in the construction of new buildings. The law took precedence over an EU directive dated Ap
23rd, 2009 on renewable energies which introduced an obligation to use renewable enengiesfing and cooling, both

for new and, under certain conditions, for old buildings imposed on the member states until December 31, 2014. Th
EEW&armeG set the legal target of covering at least 14% of the heating and cooling energy requirements @d wittin
renewable energies by 2020. To achieve this goal, the law established the general obligation to supply new buildings wi
a prescribed percentage with renewable energies. This affects around 150,000 newly constructed buildings every ye:
For old liildings, the law provided for funding for appropriate retrofitting, which can affect around 600,000 modernized
heating systems per yeaMkipedid

3) Energysaving regulations

The EnEV is a regulation in Germany describing minimum requirements regarding energy use of new and renovats
buildings. To obtain a building license, private buildings and most commercial buildings must be built according to th
regulaion.

The EnEV lays down the requirements concerning the yearly demand of primary energy and the performance of tf
building envelope; residential and naasidential buildings are treated differently. Since the amendment of the EnEV in
May B!, 2014, propety sellers and landlords have to state the energy efficiency in advertisements when a building is
offered for sale or rent. These energy performance certificates are the subject of an independent control system.

¢CKS F2ft26Ay 3 LINE SMIyA2yBS 2 FY SRS y@{ SiK2Sy RO ynS\NNEH @ { | @Ay 3
January 2016:

- The requirements on the maximum yearly primary energy demand of a new building are strengthened by the
provision that it has to be 25 percent lower than the respective ealalculated for its reference building.
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- For electricity henceforth a lower primary energy factor is applied. This reduces the effect of the strengthened
primary energy requirement for electric systems.

- The maximum specific transmission heat loss of a residential building is limited to the value calculated for its
reference building. Normally, this means a strengthening by 20 % in relation to the former level.

- The maximum average heat transmission coefficients of a newresidential building are stregthened by 20
percent in relation to the respective former valueBuQdesinstitut fur Bay Stadt und Raumforschur)g

National policiesfoh YLINRE @AYy I (GKS LISNF2NXI yOS 2°
homes in GERMANY

In Germany, buildings account for around 35 percent of total energy consumption and around 30 percent of CO
emissions. WYmweltbundesamt

The buildingrelated final energy consumption fell by around 17 % to 2,983 petajoules between 2008 and 2018. This i
equivalent to 33.2 % of the final energy consumptiorGermany. Although over the years, residential and effective space
have increased, energy consumption for room heating decreased. This is mainly the result of higher energy efficient
standards for new buildings and refurbished old buildings.

In its 2010Energy Concept, the Federal Government set the target of reducing heat requirements in buildings, defined a
final energy consumption for heat, by 20 % by 2020 (BMWi, BMU 2010). Reaching this target remains a challeng
Measures laid down in the Nationattion Plan of Energy Efficiency (NAPE) and the Energy Efficiency Strategy for Building
(ESG) are intended to help with the implementation (BMWi 2014 and 2018)weltbundesamt

Building stock, overview Germany

According to theGerman Energy Agencin 2018 the building stock in Germany consisted of 18.8 million residential
buildings; 15.5 million detached and seddtached houses and 3.2 million apartment buildings. 40.3 million residentials
units could be divided in 21.5 million residential units of apartment buildings and 18.8 million residential units of detache
and semidetached houses. 1.5 million m? of living spatapartment buildings and 2.2 billion m? of living space summed
up to 3.7 billion m? of total living space. There were 2.7 million-residential and nonandustrial buildings with 1.35 m?2

of heated net floor space and a share of 37 % of building enesggurnption. 62 % of living space in Germany was built
before 1979, and so before the 1st Thermal Insulation Ordinance came into effect. Accorditadis$ty there were over

19.2 million residential buildings in 2019 in Germany. The number of residential buildings and the total size of living spa
grows every year. In 2019 it was a total of around 3.78 billion m2. Statistic@liyz 4f living space are available for every
resident in Germany.

Most of the apartments can be found in apartment buildings, almost a third infamaily houses. Most of the apartments
are in the most densely populated state of North Rkilfestphalia, ftlowed by Bavaria and BadéhUrttemberg. These
states are more populated, and most people there live in apartments.
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The plan of the climate policy in Germany is to reduce greenhouse gas emissions by 80 to 95 per cent by 2050 compa
to their 1990 levelsln 2016, a total of 2,542 TWh of final energy in Germany, 826 TWh were used for heat in the building
sector alone. Therefore, the transformation of the building sector is of key importance.

The first Thermal Insulation Ordinance in 1977 started to chaflesngergy efficiency standards in buildings in Germany.
Since then, the regulatory standards have been continually raised.

In order to reduce the amount of carbon emissions and the consumption of energy, the buildings sector will need to fin
new ways toncrease the rate of refurbishment and improve construction technologies as well as the supply of energy

Obstacles and limitations in implementing nZEB policies ERBAANY

The following obstacles and barriers are based on online research, expert interaiesva study.

According to thelmmobilienscout24(Online portal for real estate providers, owners, tenants and buyers. The platform
has around 13.5 million visitors per month); the main barriers and limitations in implementing nZEB policies in German
are outlined below:

- Higher initial costsadditional costs between 5 and 15 percent on average compared to classicfsimillg houses

- Personal contributions, that reduce costs when buying for example a prefabricated house, cannot be made
because the technology used in a nZEB is very complicktisthkes can occur if the work is not done by skilled
workers.

- Ventilation system and airtightness can lead to dry air and mold.

- Complicated repairs and maintenance are required.

According to a studyPotential barriers in the construction of a nZEB and Energy+ BuildXds, the main barriers and
limitations in implementing nZEB policies in Germany are outlined below:

- Lack of information
Often, actors do not have sufficient information in order to independently identify-effgictive efficiency
measures. This requires knowledge of existing savings potential, their own energy consumption and
optimization possibilitiesin order to eliminate information deficits, independent energy advice is preferred.

- Interest in energy efficiency is diminishing
After significant increases in the energy consumption of natural gas and heating oil up until 2013, energy prices
havefallen in recent years. The issue of energy saving has thus lost importance. Negative media reports on
individual cases in which there have been problems with the insulation of buildings as well as reports of
significantly lower energy savings than preditthave damaged the discourse regarding energy efficiency.

- Expert deficit / demand for construction services
The economic climate in Germany is good. In the case of the relevant exporting companies, there is often even
shortage of skilled workers. Thadso leads to energy efficiency measures rising in price or being left out.
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Application for funding

Applying for funding is often perceived as complicated and restrictive. Often, the complicated and limited
funding application process is the reason whgjects are postponed or not undertaken.

Complex legal requirements

The legal requirements for the building energy standard and the use of renewable energies are regulated in
Germany in two different directives: the EnEV and EEG. The interaction betwedwdHhegal requirements is
comprehensible only for experts and even the planned merger of the legal framework in the "GEG" will probably
not simplify the requirements substantially.

Investoruser dilemma

In contrast to other EU member states, housingfien rented in Germany. About 57 % of households rent. In
rental housing secalled investotuser dilemma exists: While the owner invests in energy efficiency measures,
the renter benefits from the lower energy costs. This is often cited as a reasorckoofanterest in energy
efficiency, but solutions for this also exist. However, current models which solve this issue are not yet
sufficiently welknown.

The financing framework is tight

In Germany, construction is particularly concentrated in metrdpaliareas. In these regions, building and
construction costs are very high and the financing framework is tight. Additional and nonessential investments
in energy saving measures are therefore often put aside.

Implementation of efficient heat pump systems

Electricity prices in Germany are around 27 cents / kWh higher in comparison to other European prices. A
special electricity tariff for heat pumps is therefore often not worthwhile in enegfficient buildings. Efficient
heat pump systems thus achievelphow energy cost advantages compared to modern boilers.
Implementation of energy efficiency measures within the building

A highly heatnsulated building envelope and thrggne heat protection glazing are economically attractive
measures in Germany. Wéation systems with heat recovery, however, are often not yet as affordable as
exhaust air systems (see [AkkP 42], [AkkP 50])

According to expert interviews carried out by the BZB the main barriers and limitations in implementing nZEB policies
Germalry are outlined below:
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collaboration and crostrade understanding (best design can nevertheless be executed in a poor way)
diligence in executing the construction work (even excellent materials/product are not of any benefit, when
applied in the wrong way

less errors are tolerable when applying materials and constructing a building

construction workers need to be upskilled in order to work with new regulations, materials and methods
manufacturing more sustainable and energy efficient construction mateniist be more precise in order to
exploit their potential

nZEB content should be included in the \4€Mools” canon

regulations are too scientific (they must be closer to practice as they often seem to be worked out-by non
practitioners; often toaccomplicated/sophisticated for blue collar workers)
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material producers should be involved more in terms of sustainability and energy efficiency. They should label
products more precisely with the respective characteristics (degree of energy consumptidroaadological
footprint in total, i.e. energy need from production followed by mode of delivery up to consumption in
operation and finally energy need to demolish and dispose (life cycle consideration).

GREECE

NnZEB Legislative Framework afblicies in GREECE

Various laws and numerous amendments have been passed, in an effort to legislate the area of nZEB in Greece. M

specifically:

1.
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requirements and the methodology for the calculation of energy performance of buildings. The KENAK aims t
reduce the amounts of conventional energy consumed featng, cooling, air conditioning, lighting, and
domestic hot water, while, at the same time, ensuring comfortable conditions inside buildings. This aim is achieve
by the energy efficient design of the envelope, the use of energy efficient constructiotericda and
electromechanical (E/M) installations, renewable energy sources (RES) and cogeneration of heat and pow:
(CHP).In particularthe KENAK introduced integrated energy design for buildings in the aim of increasing the
energy performance of buildgs, energy savings and environmental protection by:

0 requiring an energy performance study for new buildings and for existing buildings subject to deep

renovation;

0 setting minimum standards for the energy performance of buildings;

o0 classifying buildings iBnergy Performance Certificates;

0 requiring inspection of heating and aipnditioning systems by energy inspectors
Law 3851/2010 "Accelerating the development of Renewable Energy Sources to deal with climate change ar
other provisions relating to the jfisdiction of the Ministry of Environment, Energy and Climate Change"
(Government Gazette 85/A/4.6.2010), set out measures for the use of RES in buildings and compensatol
contributions at local level for the establishment of RES plants. This Law tradspise Greek legislation the
European Directive 2009/28/EC. The national law on RES (N.3851/2010) extends the obligation to perform &
energy design study to all new buildings, regardless of their size, and allows audits in individual units (properties
of a building (e.g. an apartmentAccordingly, all public buildings by 2015 and all new buildings by 2020 should
cover their primary energy consumption from RES, combined heat and power, district or block heating or cooling
and energy efficient heat pumpdn addition, N.3851/2010 sets some very ambitious national targets by 2020:
reach a contribution of 20% from RES in the national gross final energy consumption (from 5% in 2007), 40%
gross electricity generation (from 4.6% in 2007), and 20% in firmbg consumption for heating and cooling
Law 3855/2010 "Measures to improve energy efficiency in end judgment, energy services and other provisions
set the basic strategiesegulations,measuresto develop the market for energy services in Greece, deddasis
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for a major development of energy service compan{&SCOs). This Law transposed into Greek legislation
Directive 2006/32/EC on energy ende efficiency and energy services.

4. [ 6 nMHHKHAMOY @9y SNEIGoEShNShiSatateAAZI1D.022813)0 tamispoRes Pidétive
2010/31/EU ofthe European Parliament and of the Council into the national legislation. This legislative act update
the minimum energy performance requirements for buildings adopted by KENAK and providdsothal of
January 2021, all new buildings shall be nearly -mvergy buildings (an amendment postponed it to 1st June
2021) whereas with regard to new buildings owned by the public and the wider public sector this obligation shal
be implemented from January 2019.

5. Law4342/2015 providedthe required framework for Greece to fully comply with Directive 2012/27/EU on energy
efficiency (Government Gazette A / 143 / 09.11.2019)aw 4342/2015 also provides measures to encourage
energy efficiency, for Geze to contribute towards achieving the fundamental 2020 20 % energy efficiency target
and lay the foundation for further energy performance improvements in the long run. There are also indicative
national energy efficiency targets set for 2020, along witbasures for promoting them and rules to overcome
energy market weaknesses that prevent the efficient supply and use of energy.

6. Ministerial Decisionnd TpnTtkmnn O0D2@SNYYSyid DFTSGGS HyT wkHT O
as of31 Septenber 2021. The Electronic Building Identity is obligatory for all old and new buildings in the country
and constitutes the complete electronic file of a building that includes all its information such as: its building
permit, floor plans, millimeter tablegonstruction control certificate, energy efficiency certificate, declarations of
subordination to arbitrary laws, ettinkedi 2 G KS o0dzAf RAy3aQ ARSyidAidezr Ay 2
that not only meet the existing minimum requirements femergy efficiency but are also characterized by higher
energy efficiency, national plans are currently being drawn up to increase the number of Nearly Zero Energ
Buildings (nZEB).

NFGA2YyEFE LRfAOASEA T2NI AYLNE Buldhgs atidka@ned 35 NF 2 N.
GREECE.

According to the 2016 Energy Balance Sheet, buildings (residential, commercial etc.) in Greece consume 6 322 ktoe ol
% of total energy consumption, with the residential sector accounting for 27 %. These data illustréiggthémpact of

the building sector on the overall energy balance sheet and the massive potential (margin) to reduce the energ
consumption of buildings and improve their energy performance.

Building Stock, Overview (Greece).

The building stock in Greeo®nsists primarily of residential buildings and a number of other tertiary sector buildings, of
which a census is taken every ten years across Greece. According to the last buildings census of 2011 which \
undertaken by the Hellenic Statistical Author{gLSTAT), the number of buildings in Greece amounted to 4,105,637; the
highest percentage of these buildings, 19.1% (783,752 buildings), is located in the regitikaofnd the lowest, 3.4%
(140,810 buildings), in the region of lonia Nisia. From tlicgntage, 92.0% (3,775,848) are exclusise buildings
(mostly residential buildings), while only 8.q829,789) are mixedse buildings. The building census of 2011 recorded
also some qualitative characteristics of the building envelope. 55% of regitidntildings in Greece were constructed
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before 1980 and therefore they have no thermal protection and, given the economic recession, the number of building:
constructed after 2010 in compliance with the minimum requirements set out in the Regulatiorecentdrgy efficiency
of buildings (KENAK) represent only 1.5% of the total stock of typical residences used by households.

Moreover, Greek buildings lag significantly behind in terms of their energy behaviour. The introduction of thermal
insulation is the rast effective way to improve this situation. only the 22.4% of the Greek residential buildings have
thermally insulated walls and 42.7% have double glazed windows. Regarding space heating, 67.7% uses diesel oil or nat
gas central heating systems (automous or not).

The National Plan for Increasing the number of nearly -msrergy buildings (Athens, December 2017) was prepared in
cooperation with staff members of the Ministry of the Environment and Energy (YPEN) and the Coordinating Committe
and withthe collaboration of the Centre for Renewable Energy Sources and Saving (CRES). The Plan aims to define ne
zero-energy buildings and describe the policies and actions that need to be adopted for increasing the number of nearl
zero-energy buildings, imccordance with the requirements laid down in Article 9 of Directive 2010/31/EU. The report
refers initially to the current situation in Greece and describes the characteristics of the building stock and mentions th
regulations on the energy performanad buildings. Then it sets out the characteristics of nearly -zrergy buildings

and the intermediate targets set for improving the energy performance of new buildings. Finally, it describes the policie
that need to be adopted and the measures that negedbe implemented to achieve the targets, and also details the
possible obstacles that could prevent Greece achieving them and stresses the major role that can be played by tl
available funding instrument.

In addition, Greece has recently adopted a niational Energy and Climate Action Plan (NECP) (EC, 2020d,e) that was
presented in December 2019 following a public consultation and a debate in the Greek Parliament.

The NPEC, comprises among others, the following axes concerning RES and Buildings:

E Renewable Energy Sources (RES) are projected to reach the 65% of electricity production in 2030, becoming t
main national energy source in Greece. Natural gas share in the national energy mix will thus decrease in 2030
comparison to 2020. Moreover, abjective has been set for promoting RES systems in buildings and dispersed
generation systems, through aujaroduction and net metering schemes. More specifically, a forecast has been
made for having such RES power generation systems in operation witistalled capacity of 1 GW, capable of
covering the average electricity consumption of at least 330 000 Greek households, by 2030. Effort will also b
made, inter alia, to promote photovoltaic systems on rooftops and buildings and small wind turbines, hetvie
developmental and social advantages, as well.

E Concerning Climate Change issues, a higher greenhouse gas emission reduction target has been set, witt
reduction of more than 42% over 1990 emissions and more than 56% over 2005 emissions. Thdseatarge
necessary in order to enable the transition to a climatutral economy by 2050 in accordance with EU targets.
Reduction in GHG emissions is among others envisaged to be achieved by: Developing integrated consumpti
management and monitoring toofer residential buildings and business premises,

E Concerning energgaving initiatives, plans are also being made for providing targeted incentives for energy
efficiency improvement interventions in the stock of private buildings by adopting an ambsgicategy for the
renovation of the building stock in its entirety, to make sure that1526 of the buildings have undergone energy
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renovation by 2030. Overall, the energy upgrading of the building stock is expected to increase added value k
EUR 8 milliorand create and maintain over 22 thousand new-fintie jobs.

E More specifically, the total number of buildings or building units to be renovated by 2030 is expected to reach 60(
000, compared to an estimated 400 000 in the initial NECP draft. The annaatiedjis to have an average of 60
000 buildings or building units upgraded in terms of energy and/or replaced with new more esféigjgnt ones.

Figure 1 shows the individual quantitative targets in the context of attaining the national energy andnemsirtal
objectives for 2030

Reducing GHG emissions

= Increasing the RES share
and enwvironmental

objectives

in energy consumption

g ~ P ~,
Total GHG emissions The RES share in To achiewve an
to be reduced by at gross final energy improvement in
least 40%% compared consumption to reach energy efficiency by
to 1990 (reductiomn at least 3524 2825, using the EU
rate >32X%5) - RES share in gross methodology
= to attain emission final electricity = final energy
reduction objectives consumption to reach consumption not to
in the individual at least 60%: exceed 16.5 Mtoe in
sectors within ann:_l = RES share in 2030
outside the emissions cowering heating and - primary energy
trading system which cooling needs to consumption not to
are eguivalent to the excead A0%% exceeaed 21 Mtoe in
respective core EU . 2020
— objectives —] = RES share in the
i transport sector to = to attain cumulative
- Do St ain exceed 149G (199G energy savings of
quantitative targets attained), using the 7.3 Mtoe in the
for reducing national relevant EU period 2021 -2030%*

emissions of specific
air pollutants

= to shut down lignite
power plants by 2028

calculation

- ener renaowvation
methodology =

to cower, on an annual
basis, 3% of the total
surface area of the
heated parts of
central government
buildings by 2030

Figure 1: National energy and environmental objectives for the period ZIRD in the context of EU policies.

The Plan also envisages the overall strategy in relation to Bioclimatic town and urban planning indicating that the ke
policy objective consists in using bioclimatic design (in town planning and architecture), aiming to bring buildings, roac
and public ad other spaces in urban areas in harmony with the environment and local climate, which will yield immediate
results in terms of energy savings, while at the same time improving the urban environment and quality of life. It alsc
states the policy prioritie for the energy efficiency of buildings, mentioning the optimal use of RES technologies to covel
heating and cooling needs and of RES aarmduction systems to cover the needs of buildings for electricity.

In addition to the NECP, a National StrategyGarcular Economy has been developed as a horizontal action aiming at the
optimal use of resources (energy, water, raw material) in every economic sector. Under a Green Financing Scheme
series of financing incentives is foreseen for companies investingrcular economy and industrial symbioses, in water

reuse after biological treatment etc. Green innovation concerning sustainable green investments will also be supported.

LY GKAa O2yGSEG DNBSOS: @Al (KS wS @enthGahidh ofCrdz@ave | prigram). f |
The new program will not only have the dimension of energy saving, but also that of energy autonomy, through the
production and storage of energy and the management of energy with "smart" systems". The prograntoisgeer
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for households and public buildings.

Obstacles and limitations in implementingZEBpolicies in GREECE.

With a view to ascedin the feasibility of the implementation of the policies and measures proposed for increasing the
number of nearly zereenergy buildings, it is also important to mention certain impediments and barriers, which were due
to the inherent features of Greecend its economic situation.

Firstly, we should mention the reduced income and change of household consumption patterns as a result of the econom
crisis. On the basis of the findings of a family budget survey carried out by ELSTAT for 2013, there hearmdr&able
changes to the spending structure of Greek households in recent years, relating inter alia to declining thermal comfo
conditions and increasing energy poverty levels, which make it impossible for them to improve the energy performanc
of their buildings

Secondly, we should mention the increasing difficulty in accessing bank funding. Bank lending was the key fundir
instrument for meeting consumer and investment needs in Greece. The credit crunch in the domestic financial systel
over the lastyears (given its declining lending capacity) has contributed to a reduction in investment spending on building
renovation.

Finally, the increased vulnerability of banks and the need to secure refinancing and protection againatmasing
competition has led to significant restructuring in the banking sector, primarily through mergers and buyouts that have
taken place. This has led to a reduction in the number of available banks and in the range of available funding instrument
and therefore there areurrently no banking products for financing energy performance improvement actions.

SLOVENIA

NnZEB Legislative Framework and Policies in SLOVENIA.

Energy Act (EZ) defines that all new buildings (built after 31st December 2020) shall be built as almostrezgy,
GKSNBFa Fff LlzoftAO odaAfRAYy3Ia |ENBIFIRe ySSR (2 TFenérdy2 o
0dzA f RA Y 3 Qmeang a luiidingi witlh vedy high energy efficiency or a very small amount of energy needed for
operation, whereby the required energy is largely produced from renewable sources on site or in the vicinity. Ifiithe EZ
in the field of energy efficiency it defined that 3% of the area of public buildings need to be renovated annually (in terms
of energy efficiency measures). This will stimulate new jobs and at the same time bring savings in public expenditure.
the field of energy infrastructure, the procarks for obtaining all necessary permits for the construction of energy
infrastructure are being simplified, which will make investments cheaper.

In the Slovenian Act on Energy Efficieriey (1 2y 2 dz6 Ay 1 2 @A GA  Nlirakticle3yi&intE abR&ives %!
in the field of energy efficiency and energy consumptions. Some of these objectives are: reducing energy consumptio
efficient use of energy; the transition to @dimate-neutral society using lowarbon energy technologies; ensuring the
quality of the internal environment in buildings; raising the awareness of end customers about the benefits of greatel
energy efficiency, energy consumption and the energy effmyjenf their facilities; increasing the energy efficiency of all
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stakeholders, especially the public sector; ensuring social cohesion; and protection of consumers as final consumers
energy.

In article 9 where longerm strategy for energy renovation dildings is, it is written that the Ministry (responsible for
energy) shall adopt a loAgrm strategy for the renovation of the national fund of existing public and private residential
and nonresidential buildings into a highly energy efficient and dboaised building fund by 2050, the cesfifective
conversion of existing buildings into nezero-energy buildings and send it to the European Commission with a summary
of public participation. In Article 25 there is a definition of nZEB which is franiea& of the EU Directive 2010/31/EU. It
also defines that all new buildings must be almost zero energy (nZEB).

Rules on efficient use of energy in buildings with a technical guideline were adopted in June 2010, pursuant to the Rec:
EPBD (PURES 20MMhich introduces the methodology for calculating the indicators of energy efficiency in buildings in
accordance with the CEN EPBD standards or the SIST EN I1SO 13790 standard, and lays down the minimum en
efficiency requirements for new buildings andetmajor renovation of existing buildings; it also prescribes the minimum
requirements relating to maintenance and technical improvements (prior to the end of the lifecycle of an individual
element, system or subystem of a building). PURES 2010 laid doegnirements for all public buildings that were 10 %
more stringent.

blrdGA2y It LREAOASE FT2NJ AYLNRGAY3I (GKS LISNF2N
SLOVENIA

bt GA2y It y%9. YIEGAZ2YFE LI Iy -endrdijsRel staybeazopdobje!dd I6ta 20401 (AN SNESS N
https://www.energetikaportal.si/dokumenti/strate skirazvojni dokume nti/akcijskinacrt-za-skoraj nic-energijske

stavbe/) from 2015) includes objectives, programs and measures to achieve these objectives (objectives datihade

in act on Energy Efficiency), as well as human and financial resources to implement these programs and measures. In
plan, the government is also formulating policies and measures to encourage the energy renovation of buildings into nea
zero energy ones. In this plan, the government is also formulating policies and measures to encourage the energ
rehabilitation of existing buildings into nZEB ones.

National plan for increasing the number of nearly zerergy buildings in accordance with Ak 9 of the Recast EPBD1,
https://www.energetikaportal.si/fileadmin/dokumenti/publikacije/an_snes/an_snes_slovenija_en, pdf from 2014,
solely English document).

LongTerm  Strategy For  Promoting Energy  Renovation  Of  Buildingkttps:(/www.energetika
portal.si/dokumenti/strateskirazvojnidokumenti/dolgorocnastrategijaza-spodbujanjenalozkenergetskeprenove

stavh)).

The requirement is transposed from the directive into national law under Article 348 of the Energy At (H®
Government, on the proposal fro the Ministry responsible for energy and the Ministry responsible for the property
management system, has adopted a letegm strategy to encourage investment in the energy renovation of buildings
(hereinafter "the strategy").

In accordance with the ragrements of the Directive and EIZ the strategy includes:
designation of persons from the narrower and wider public sector for the needs of energy renovation,
areas of buildings owned and used by public sector entities,

determining the share of renovation of the total floor area lmfildings owned and used bgersons of the
narrower public sector,
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https://www.energetika-portal.si/dokumenti/strateski-razvojni-dokumenti/dolgorocna-strategija-za-spodbujanje-nalozb-energetske-prenove-stavb/
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review of the national building stock on the basis of statistical sampling, definingeffestive renovation
approaches for different types of buildings,

according to the category of buildings, their location atichate zone, identification of cosffective renovation
approaches for different types of buildings,

policies and measures to promote cesffective thorough renovation of buildings,

measures to guide the investment decisions of individuals,

the congruction industry and financial institutions,

an assessment of expected energy savings and wider benefits.

The Energy Efficiency Directive (2012/27 / EU) established a number of measures, including the allocation of a leading r
in the energy renovadin of buildings to the public sector. The Directive is transposed into Slovenian law by the Energy Ac
EZ1 (Official Gazette of the Republic of Slovenia, No. 17/14). Articles 18 and 19 of the Directive require Member Stat
to:

support the publicsector in accepting offers for energy services, in particular for the renovation of buildings, and
take measures to remove regulatory and r@gulatory barriers to energy efficiency, in particular with a view to
preventing individual public authorities dm investing in energy efficiency improvements and from using
contractual provision of energy savings and other #pedty financing mechanisms on a leteym contractual
basis.

In order to fulfill the aforementioned obligation, the Slovenian Ministryrffastructure, in cooperation with the Ministry

of Finance and the professional public, has prepared "Guidelines for the implementation of energy efficiency improvemer
measures  in  public sector buildings according to the principle of energy contracting”
(https://www.energetikaportal.si/fileadmin/dokumenti/podrocja/energetika/javne stavbe/smernice za enek®etpo
godbenistveweb.pdf). The document presents explanations, instructions and recommendations for the implementation
of energy efficiency improvement measures in public sector buildings according to the principle of energy contracting. A
the share of bildings protected under cultural heritage protection regulations in the segment of state buildings is very
large, it was found that these buildings, as bearers of Slovenian identity, need special treatment. Therefore, additionall
Guidelines for the energgenovation of buildings that are protected under the regulations for the protection of cultural
heritage have been developed htips://www.energetika-
portal.si/fileadmin/dokumenti/podrocja/energetika/javne_stavbe/smernice_kd 23.2.2017).pdf

Strategic document for nZBEB Slovenia is also Operational Program for the Implementation of European Cohesion Policy
in the Period 20142020 (OFEKP) https://www.energetika-portal.si/dokumenti/strateskirazvo jni
dokumenti/operativniprogramzaizvajanjeevro pskekohezijskepolitike/). It is a strategic implementation document,
which was the basis for drawing 3.2 billion euros w@ditable funds from European Regional Development Fund (ERDF),
European Social Fund (ESF) and the Cohesion Fund (CF) in the peri2DZ@1%he document was approved by the
European Commission on 15 December 2014. The document defining the priorityirakghish Slovenia invested in the
period 20142020, document is in line with the Partnership Agreement between Slovenia and the European Commissio
for the period 20142020 and follows the EU 2020 strategy and meets the requirements of each EU funaynsonég

social and territorial cohesion will be ensured.

Increasing energy efficiency in the public sector:

Estimating savings in the public sector in Slovenia is relatively difficult, as the statistical recording system doe& not knc
the exact valuedor energy consumption in the public sector, because energy statistics are not kept separately, but
together with other consumption in the service sector and agriculture. According to estimates, most of the final energy o
the public sector without lightig was used by hospitals, followed by primary schools, public administration buildings and
buildings for culture and entertainmenProject data show that energy savings in energy renovations are on average 50%.

22


https://www.energetikaportal.si/fileadmin/dokumenti/podrocja/energetika/javne_stavbe/smernice_za_energetsko_pogodbenistvo-web.pdf
https://www.energetikaportal.si/fileadmin/dokumenti/podrocja/energetika/javne_stavbe/smernice_za_energetsko_pogodbenistvo-web.pdf
https://www.energetika-portal.si/fileadmin/dokumenti/podrocja/energetika/javne_stavbe/smernice_kd_23.2.2017.pdf
https://www.energetika-portal.si/fileadmin/dokumenti/podrocja/energetika/javne_stavbe/smernice_kd_23.2.2017.pdf
https://www.energetika-portal.si/dokumenti/strateski-razvojni-dokumenti/operativni-program-za-izvajanje-evropske-kohezijske-politike/
https://www.energetika-portal.si/dokumenti/strateski-razvojni-dokumenti/operativni-program-za-izvajanje-evropske-kohezijske-politike/

e Co-funded by the
LA Erasmus+ Programme
of the European Union

* ok

Increasing energy efficiency in households:

The potential for improving energy efficiency in Slovenia is also great due to the structure of the building stock, which
guite unfavorable. More than 29 % of family houses have not yet been renovated in terms of energy, 26 % of existin
family houseshave already been partially energetically modernized, but further interventions are still needed. The same
applies to multiapartment buildings, where 34 % of the mdfpartment building stock has not yet been renovated in any
way, and 28 % is partiallgemovated with a single energy renovation measure. Barriers to their faster rehabilitation will
need to be removed for successful renovation of mafiartment buildings; promote pilot projects in the field of energy
contracting. Renovation of housing useg socially disadvantaged households will contribute to reducing the growing
problem of energy poverty.

Eco Fund, Slovenian Environmental Public Fund (Eko Sktadhain purpose is to promote development in the field of
environmental protection by offéng financial incentives such as soft loans and grants for different environmental
investment projects. The Eco Fund also offers information leaflets on the most common measures.

Non refundable financial incentives (grants) Eko Fund's 2020 Energy Efficiency Improvement Program were for tr
following purposes (associated with nZEB):

up to EUR 15 million to citizens and other entities for energy efficiency measures and the use otlenenengy
sources in buildings,

up to EUR 6 million to municipalities for the construction or purchase of new almosepergy buildings,

up to EUR 5 million to legal entities for energy efficiency and renewable energy measures,

up to EUR 3 million faystems using renewable energy sources forseificiency in electricity,

up to EUR 0.5 million for energy audits.

Every three years, the Ministry responsible for energy prepares a report on the progress in increasing the number ¢
almost zereenergy bildings and informs the European Commission.

Obstacles and limitations in implementing nZEB policies in SLOVENIA

The obstacles and limitations of the implementation of nfBkcies are because for majority of stakeholders it is too
difficult to keep up with the changes, investors as well as much architects/engineers are lagging the ambitious national
policy goals. All value chain needed to be supported in this compteoeps to accomplish national goals and contribute
more to a greener Europe.

Some experts claimed, that also spatial legislation is lagging behind, it is slightly better with construction legistation, w
have too few qualified architects and designersdathe biggest problem we see is with the qualifications of the
contractors, upskilling of the workforce is needed , even more we would need to start thinking about how to differ from
qualified and norgualified contractors, physical people are many tintetfone to test the terrain with new installations

and many mistakes occur there later additional investments needed to eliminate poor installation performance and
energy indicators not being in accordance with building Energy Performance Certificate.

Oneof the problems is avoiding the EE legislation required measures by contractors and masters, since the constructic
sector is booming and much of projects are going on and time schedule for works is tight, supervision of the implemente
services is poothere is a lack of trained workforce and finally selection for criteria is the minimum service price

Experiences in singlamily buildings are extensive (singkemily house investors are also more aware / environmentally
conscious especially new buikts, because they want to have lower operating and maintenance costs for a longer period)
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than in other types of nZEB buildings, we have no more time to transfer technologically innovative and economice
solutions for construction and living in higgmergyefficient buildings in concrete projects, as these must already be built
from this year (2021) onwards. Problems are staying formesidential, residential buildings, industrial buildings, etc.
nZEB building should be a bit more expensive than ckdsidding claim every architect, in the end it shows up it is much
more expensive, not only a bit. Even project design is more expensive for such investments.

Systematic and an obligatory training of experts in specific areas of almosemergy builihgs is essential.

Investors would need a toolkit with special matrix measure to take decision which measure to select and combine an
achieve lower investment costs (on building shell and on building installations) in before they will start actual nZEl
investment in building to achieve lower initial or renovation investment costs to achieve best energy performance
indicators for building, for example:
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with a compact thermal envelope and slightly less thermal insulation at the expense of additionatffensive
photovoltaic panels integrated into the roof elements.

as few underground parts as possible for basements and car parks,

optimization of common areas and construction of an external staircase in a-apalttment building, which
means a smallerhermal envelope and a smaller heated volume

the use of homogeneous materials and components (such as aerated concrete or monaftoloky), which
allow lower material costs and shorter construction time compared to the classic design of soliticlaiulg
structure and external thermal insulation cladding,

shortening the construction time by using crdasninated wooden panels, whictonsequently means a faster
possibility of using the building, the use of photovoltaic panels modularly integrated into the roof,

instead of another roof covering or a traditionally more expensive way of building a solar power plant on the roof
of a buildng,

installation of hygrosensitive ventilation instead of mechanical, where the air conditioning allows it.

cheaper heating and hot water treatment systems in combination with decentralized heat recovery from
wastewater,

heat recovery in exhaust ventilath by returning heat to the heating system with air medium,

better airtightness of the casing during mechanical ventilation with recuperation,

bioclimatic planning,

several standard solutions for certain components and systems,

use of BIM in planning andfective control at all stages of construction, thus avoiding subsequent costs due to
repairs and hiring qualified contractors (BIM cost management design is promising, but still requires a lot o
development and significant support from construction maaatirers products and materials).
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3. Best practiceanalysisof Nearly ZeroEnergy Builthgsin partner
countries

3.1National programs, initiatives and tools to promote energy efficiency of
buildings

Observatoire BBC
The Observatory was initiated by the Ministry of Environment, Sustainability and Ef
the association EFFINERGIE and ADEME (French Agency for Ecological Transitior
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Figure 1 Home page of the observatory

[ Fdzy OKSR | yR Lldzobsedvstdird BBS isfirgt a tool dedighedfto sk
experiences and feedback on nZEB
Then in 2014, the observatory adds the BEPOS module in order to provide a repos
the BEPOS sector in France and capitalize on the first Beffinergie 2013 action
CAYlLttes Ay uwHnmtT I ADNNBSHYIK 20dRSSH DilKaS 9yY2Al
2017 Labels.
The objectives of the Observatory are:
To publish technical and economicstudies for the public entities an
professionals annually
To publish the dashboard of the Effinergie certifications quarterly

To disseminate operation sheets monthly
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To participate to focus groups on the future regulation
To animate lectures on nZEB aedovation

Lycée polyvalent
[ype bidtment  Terftalre - Public lone climatique H2b
Ville Fontchateau
Code pastal 44100
Travaux Neuf-RT 2012-E'C’ Pamb 06-2020
Aobllite En cours de cerlfication Constuction 2022
Niv, énergetique B8C-Effnergie 2017 - E2C1 Livraison 09-2023
SRT 11209 m? s bitimant Consommation 43,7 iivirdar

b‘:{

1ot EOChE| Aauseiart

B oo

Criteres Effincrgic Ce projet conceme la construction dun lycée s la commune de Pon! de
Chafeau wr un site bocagé f oux abord: dun ruisseou. |l se compose
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restauration scolaire, dun infernat de &0 piaces el de logemenis de
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lo partie enseignement,
Equipement Le bdliment se coroctérise por so forme compacie et une cvancée bifie & Visle du lycée
lélage abrilant Je fulue COI qui surplomibe le large pands occueilant les élbves. Une fois entrés, les lycé)
pénékrercntl dans un précu biocimatique enfigrement vitré silué ou coeur de I'élaklissement.
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d'une isclation perlarmante,
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lexcephion de a swlle polyvalente el de la restloration éouipée de CTA double flux. Enfin, du lree-coo)
sara postible en pérode adivale pour tous les lecaux sur VML &l pour ko solfe polyvakente. Enfin,
luminaires seron! lous choisis én LED, pour diminuer la consemmation en éclarage arfificiel,

Figure 2 Screenshot of a project description from the Observatoire BBC

Heating, ventilation and air conditioning (HVAC) systems;
Electrical Installation
Building envelope
Energy performance certificate and enesfficient regulations
Development of energy culture in the building sector
- Other relevant to Nzeb sector
[ Qh 0 & SNt BECIONSBrvatoryAddresses the following challenges:
- Supporting the generalization of positive energyldings and the massificatio
of renovation
9YKIYyOAYy3d (KS HMRTFSaaAz2yltQa (yz2¢
Contributing to the development of future regulation
- ldentifying training needs
The observatory provides efficient tools:
Search engines
Geolocation maps
A documentary base
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Operation sheets presenting the technical and economic solutions for
project.

An interactive tool analysing the dynamics of lemergy construction and
renovation at different territorial scales

The BBC Observatory is a very complete tool, freely accessible, available to all and
contains a large database. In view of these characteristics, the objective of encoura|
the dissemination of the generalization of positive emebuildings and the massificatio
of renovation is greatly facilitated.

Each project sheet available from the search engine is very complete and detailed.
includes general information about the project (address, year of construction, surfag
area, etc..), a description of the project but above all very detailed energy data
(equipment, energy balance, carbon balance, etc.) as well as economic data about
project. It allows the integration of videos presenting the project, graphs, various da
tables S OX

The BBC Observatory also regularly publishes various studies on the technical and
economic aspects of positive energy buildings.

These studies, which are carried out on a regular basis, make reliable data availabl
interested parties, identy trends in the sector and thus facilitate decisimaking and
the implementation of effective and appropriate strategies.

Finally, the replicability of this tool is quite conceivable on a local, regional or nation
scale for countries that would like ttave such a tool.

¢CKS (22f NBIdANBAE (KS Ayg@2t gSYSya 27
of projects, providing the observatory with exploitable data.

Contact:

SébastienLefeuvre

Head of the Observatoire BBC and Training
Address:

18 Boulevard Louis Blanc

34000 Montpellier

e-mail :

lefeuvre@effinergie.org

Phone:

07 69382046
https://www.observatoirebbc.org/

Super Bonus 110%
The Italian State has introduced the-€d- f f SR & { dzLISND 2 y dzi £ Y|
expenses incurred for those individuals who will carry out thermal insulg
interventions, replace the heating systems and reduce the seismic risk of the buildin
Superbonus is applied both to condominiums and individual homes. The 110
deduction is valid for works carried out from 1 July 2020 to 30 June 2022.
The Superbous 110% objectives are:
1. improving the energy performance of buildings
2. improve the thermal insulation using materials that respect the environm
3. thereplacement of heating systems with centralized condensing, heat p
hybrid, geothermal systems, alserobined with photovoltaic panels, wi
improve the energy consumption. Buildings will be autonomous using
passive house techniques
4. reduction of fossil emissions
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5. augmented production of energy from renewable sources in order
accelerate an energy coarsion towards sustainable development

6. support the client with competent professional figures better quality of life
people

Heating, ventilation and air conditioning (HVAC) systems
Electrical Installation

Energy performance certificate and energy efficient regulations Development of ef
culture in the building sector

The Superbonus method was created to improve the energy performance of buildir
fact, to obtain theBonus, the building must be improved by two energy classes at le
To obtain the Superbonus, all energy efficiency interventions must guarantee, as a
the improvement of at least two energy classes or, if not possible, the achievement
higheg energy class. It should also be noted that all the interventions envisaged b
y2® cokHnamo 3IAAPBS (KS NRAIKG (2 GKS {dz
be possible to carry out what are defined like main interventions (for instametiermal
insulation of the building envelope) due to constraints linked to the Regulations o
authority for landscape heritage or for special environmental regulations. It remain
obligation to record an improvement of at least two energy clagse# not possible, to
obtain the highest energy class.

The main interventions provided are: thermal insulation, interventions on the buil
envelope, replacement of heating systems, replacement of windows (with high effig
ones) and the replacenm of the boiler/heater with a heat pump system.
For the realization of the insulation the Ecobonus guidelines indicate that the thermg
of the opaque vertical, horizontal and inclined surfaces affecting the building envel
envisaged. This inteention must have an incidence greater than 25% of the "g
dispersing surface of the building"; for sindi#genily buildings there is a budget limit ¢
pnédnnnInn € F2N) GKS O02yaidiNHzOlGA2Yy 62N
nn®nnn 3 ppertyauniti@EhbBuildiNg consists of 2 to 8 property units) or 30.00(
€ OAFT (KS o0dzAf RRAYy3I O2yaraida 2F Y2NB
The deduction is recognized to the extent of 110%, and it is paid back to the indivig
5 years through a tax return.

Alternatively, the construction company can take over the credit (in this way
individual will not pay the invoice of the construction company) and have a tax retu
the company taxes in five years.

The advantages of the Superbanare:
1. improvement in the energy performance of the buildings.
2. retrofit the building structure practically for free.
3. reduction of environmental impact thanks to the use of innovative i
sustainable materials.
4. augmented use of renewable sources émergy production.
5. Better costimpact for families.
This law is intended as an help from the Italian State to restart the Italian economy
the Covid19 impact.

1. Only physical persons can take advantage of the SuperBonus (for instal
building for offices or a shop cannot access to the Superbonus)

2. The bonus is valid only for works carried out in 18 months, which is not &
long time considering the amount oforks needed to improve the energ
performance of 2 classes

3. Not all construction companies accept to take over the credit: this means
the individual has to anticipate all the costs to be recovered in the followi
years (not all the citizens havied economic capacity to anticipate payments
some hundregthousand Euros
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Contact details
URL of the practice

www.agenziaentrate.qgov.it/portale/superbontk10%25

WWw.governo.it
www.lavoripubblici.it

GREECE
T

Saving at Home National Programme

CKS W{IF@Ay3a |G 12YSQ blrdAz2ylf LINEZINI
energysaving interventions in the residential building sector with a view to redu
energy needs. The types bbusing that could be subsidized by the programme we
Singlefamily houses, Apartment blocks for the part of the block which relates to al
apartments in the building, Individual apartments.

Best Practice Topic

Heating, ventilation and air conditiamg (HVAC) systems;
Building envelope

Best Practice Methodology

The proposal (combination of interventions) for energy upgrade which was subn
with the application should cover the following requirement which was the minin
energy objective ofthe Programme: the building should be upgraded by at least
energy class or, alternatively, provide an annual primary energy savings greater tha
of the reference building consumption (kWh/mz2).

Beneficiaries were categorized based on income andetaiccriteria in 3 different
categories, and the level of subsidy and low interest loan was differentiated accord

Critical Success Factors

¢KS LI AOFGA2ya O2YLX SGSR o0& WdzyS H
amountedto 51,659 of atot@l dzZRISG 2F epHPYAT T A2y D vy
involved the replacement of window frames, 53.9 % thermal insulation and 71|
upgrade of the heating system and domestic hot water supply. The total are
renovated residences amounted to 5.2lllen m2 resulting in total annual primary eneryg
savings of 853.6 GWh.

Constraints

No constraints were recorded

URL of the practice

Energy Efficiency trends and policies in Greece (CRES, July 2018)
https://www.odysseemure.eu/publications/nationateports/energy-efficiency
greece.pdf

SLOVENI,
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Eco Fund incentives (grants) for almost zexnergy buildings

6aft 200 { LI2R0OdzZRS ®hedjijskeptavbeRl T I a1 2N 2
Its main purpose is to promote development in the fieldeakironmental protection by
offering financial incentives such as soft loans and grants for different environm
investment projects.

t SNKFLJA GKS Y2ald AaAAIYyATAOIYyd |aLSoid
requirement that Eco Fund maintains theal value of its assets. For this reason, Eco H
has provided support to environmental investments through soft loans and develoj
strong focus on the financial sustainability of the projects it supports. In 2008, Eco
was granted the use of adabnal financial mechanisms such as grants to supj
environmental investments.

In order to reach its goals, Eco Fund prepares and carries out yearly plans which s
a basis for the publishment of public calls.

02 Cdzy RQ&a adz & A R & &féct dalta® BeverukesRdiminishinlg ai gr
economy, new green jobs, sustainable development of the construction planning
business, as well as on the development of the use of strategic resources such as
A few years ago, Eco Fund has taken élrerorganization and financing of free ener
advisory network offering free expert advice on how to improve energy efficieng
households. It has also taken over part of the task of energy poverty reduction by co
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the entire cost of several envinmental investments of households struggling w
energy poverty.
ECO FUND Grants for environmental investments (renovation of building wit
measures) are financed mostly by fees paid by end users of energy and funds frg
climate change fund (revers from CO2 allowances).
GRANTS/LOANS are available for
Residents, companies (privagector) asvell as public sector!
Home page of Eco Fourtdttps:/iww.ekosklad.si/
Fund publishes new financial incentivegpyyear

PREBIVALSTVO ~ GOSPODARSTVO ~ JAVNISEKTOR ~ NVO O EKO SKLADU -3A* Dostopnost  Kazalovsebine  Prispevek URE  English

. Izpolnite viogo enostavno prek spleta
EKO SKLAD
SLOVENSKI OKUISK PRIJAVI SE
JAV SKLAD

Subvencije in ugodni krediti za
okolju prijazne nalozbe

ZNIZAJTE STROSKE SVOJIH NALOZB

ZA GOSPODARSTVO

3 sredstva in kredit pridobite

okoljsko nalozoo prid

05203, i zadruga.

Heating, ventilation and air conditioning (HVAC) systems;
Electrical Installation

Building envelope

Energy performance certificate and energy efficient regulations
Development of energy culture in the building sector

Other relevant tmZEBsector

Offers financial incentives such as soft loans and grants for different environm
investment projects.

EcoCdzy RQ& &ddzoaARASA KI @GS KFIR F LIRAAGACL
economy, new green jobs, sustainable development of the construction planning a
business, as well as on the development of the use of strategic resources such as

They do not check the quality of every approved application (Bad monitorir|
implemented investments leads to frauds). There is no control of measures on terra
is documented in papers with photos and different statements only.

It is not atransparent system in terms of price. Problem with prices of contractors
built-in installations (benchmark). Some contactor have poor works quality but they
still work, there is no special list of a bad performance contractor.

Investors are someties mislead by the providers of the installation systems, and
invest properly (value for money).
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Address:

Eko sklad, Slovenski okoljski javni sklad
Bleiweisova cesta 30

1000 Ljubljana

Email:

ekosklad@ekosklad.si

Phone:

01/241 48 20

https://www.ekosklad.si/

PROJECT OFFICE FOR ENERGY RENOVATION OF BUHEPISIGS (PP
NationalfreeD2 y & dzf G yO& &ASNBAOS F2NJ Fff Ay
The area ofenergy renovation of existing buildings is carried out within the prio
direction Energy rehabilitation and sustainable construction of buildings within
development priority Sustainable energy ugrie to the crucial importance and sco
of the field, a project office for energy renovation of buildings was established in Og
2015 at the Ministry of Infrastructure (MZI). It includes experts from the field
construction, mechanical engineerinaw and economics, who together master
areas of the measure.
The tasks of the project office are:

preparation of an appropriate support environment and necess

documentation on the basis of applicable legal acts;

providing assistance artdchnical support to intermediary and Implementir

Bodies, public sector entities, energy service providers, applicants, p

private partnership providers and beneficiaries of the operation during

preparation and full implementation of operations;

establishing the necessary records (records of public buildings that wi

energetically renovated) and ongoing recording of changes;

monitoring and control of the implementation of operations;

transfer of knowledge and good practices.
The project officeissued written instructions for the work of the intermediary a
implementing bodies. The instructions contain guidelines and instructions
preparation for the operation, preparation of the necessary documentation
instructions for carrying out allhie necessary procedures of the operation. As
appendix to the instructions, the following have been prepared: more detg
guidelines for public partners, technical guidelines, a manual of eligible cost:
guidelines for the implementation of energgrrovation of cultural heritage building
All the mentioned documents are prepared in order to provide all the neceg
information to the entities that will participate in the energy renovation of puk
buildings.

Otherrelevant tonZEBsector FREE CONSULTANCY

https://www.energetikaportal.si/podrocja/energetika/energetskarenovajavnih
stavb/projektnapisarna/



mailto:ekosklad@ekosklad.si
https://www.ekosklad.si/
https://www.energetika-portal.si/podrocja/energetika/energetska-prenova-javnih-stavb/projektna-pisarna/
https://www.energetika-portal.si/podrocja/energetika/energetska-prenova-javnih-stavb/projektna-pisarna/
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ENSVET

Form project to national incentive: Free and in live national consultancy for reside
Slovenia(in last years offered through ECO FUND web site)

Builders of residential houses, including almost zemergy prefabricated buildingy
must find the right aswers about energy efficiency at the beginning of the project,
the conceptual stage. and it is the turn of ENSVET network consultants, free of ¢
and throughout Slovenia for all Slovenian resident thinking of renovation of building
house

Other relevant tonZEBsector: PRESENTATION OF EE MEASURES AS ELIG
REASONABLE FOR INVESTMENT BY NATURAL PERSON

Free and live consultancy for natural person offered 1x a week on local |eloslair]
I dzi K2ZNAGASEQ LINBYAaSaH

Project is successful, so it becomes a part of national ECO FUND service.

Different expert offering and advice and consultancy in local community diffg
knowledge, on some areas theyeaweaker on other they are strong, so you haveto \
more experts/consultants.

https://www.ekosklad.si/prebivalstvo/ensvet/svetovalec

3.2 Exemplar oHigh-performancebuildings
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La Courrouze

La Courrouzés a suburban redevelopment of a former army base. It is awliwd
community, denser than typical suburbs, with an emphasis on energy efficiency
large percentage of park space. The project was born in 2003 from the common
the cities of Renes and Sainfacquesie-la-Lande.
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Promoteur: Leg=ndre mmmoebeer
Contact: 22 59 35 €2 30
Livralson: 20.9
DE

o |
Lucalication s RLMHMCS = ros des Nurtbianelivs
Promoteur: Narsads =C Czpacl
Contactrd 8CC 777 QLS

Livraicom: 20:9

Figure 3 source www.lacourrouze.fr
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This vast 11fectare project was certified as an eneighborhood in 2013. An eec
neighborhood is an approach, supported by the Ministry of Ecological Transition, |
promotes development projects that integrate the issues and principles of sustail
cities and territories. La Courrouze integrates social diversity, quality of life
sustainable development.

It is a project that is still in development and entering its final phase. Housing, s
offices, leisure and cultural facilities are alreadylband alive.

ATTRACTIVITE ET VISIBILITE

Blen desservi par 13 rocade, a proximité immédate de 'aéroport de Saint-Jacques-de-la-Lande, relé par e f
mElro & ks gare 1GV, le nouvesu quather sttire les grantdes entrepeses

L , dentfiablie Ie long de fa rocede par ses constructions modernes, accuolle de gronds grou
dont les s “U"" |Iu Crédit Aaricols dTe-21-Vilane o | ege noote s bursaux rennms dErnst & Yo
Altran, Nextiraone, Mediakind, Thales, Booking qui ont égakement chaisl @ Counrouze pour ieurs activitéds.

Figure 4 source www.lacourrouze.fr

The project also includes the renovation of buildings including those in a former m
zone. The project extends to 2028, at which time it is scheduled to be completed.

_ Other relevant tmZEBsector
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Figure 5 source www.lacourrouze.fr
It is a largescale project with a global approach.
In terms of housing the criteria are based on a Higlel standard:
- Maximum energy performance
Optimized housing orientation
Comfort of life: insulation, brightness, distribution of surfaces
Balcony terraces
Photovoltaic solar panels
Vegetated roofs for rainwater recovery
Water management through natural gullies and embankments around
residences
Positive Energy Residence
- Valorization of the existing vegetation and topography
Moreover, it is a project that tends to bring people together and promote ac
citizenship by valuing proximity and exchanges. The design of the buildings ar
infrastructures present are in line with this approach.
Goals: 20% energy reduction from conventional construction. Energy demand:507.
kBtu/ft2 . Strategies: LEED ND Platinum, passive solar design strategies. Rept
buildings. Energy use mandates
The prOJect benefits from several tangible results:
Promotion of soft mobility (numerous pedestrian areas and secure bicycle
paths, etc.)
Optimization of accessibility, particularly for people with reduced mobility
New geneation public transport
Facilitation of selective sorting
Sustainable development of green spaces, particularly with regard to
rainwater management
Valorization of citizenship and exchanges: collective vegetable gardens,
YSAIKO2dzNEQ LI NIASaz FSaadaAoS S@S
- Construction of infrastructures according to high standards of sustainabili
A vast real estate project, it requires the actimeolvement of politicians in the projec
and a very important economic investment.
The will to combine various aspects such as housing, transport, employment, soc
etc... in a sustainable manner requires political decisions that facilitate ttegioreof
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