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Summary

¢ dZNJ B&EQERAY I aSOG2NNa SySNHeE& RSYtiRavekage, elfdeBvélyi y 3 NI
rendering it the one sector with the largest energy consumption among allsadsectors, representing

around one third ofi KS O2@HGINE QFAY I f SySNHeé O02yadzyYLliazyo ¢
characterised by a high shaoé gas and electricity use, with these two accounting for-thwods of the
aSOG2Nna G224t SySNEHE& RSYFYR® ¢dzNJ S& KI & Lidzi F2NJ
approaching twodecades> O2 GSNA YA G NR2dza T OSThaNathial Enaigy f RA y 3 3
Efficiency Action Plan (NEEAPIeased in 2018s an important step forward; however, several gaps

need to be addressed in the existing policy framework concerning the building sector, to accelerate the
transition to a lowcarbon one. Inhis study we review a number of policies that are currently in place in

Turkey, namely Energy Efficiency Law (2007); Energy Efficiency Regulation (2011); Energy Efficiency
Strategy (2012); TS 825 (2008, and the draft version of the revision of the samaatdadated 2013);

National Energy Efficiency Action Plan (2017); Buildings Energy Performance Regulation (2017); and the
Green Buildings Regulation (2017).

Even though the existing policy framework is well developed in terms of energy efficient teclesologi
the review identified a number of issues overlookéue growing demand for cooling and the potential
of renewable energy technologigand thereby the synergies with energy efficieney®g not fully
addressed, and should be developed further, to ceeat market and to ensure theapplicationin
buildings One major issue aeestands out as overlooked concerns green buildiggew they are
defined and the availability of specific policies that can accelerate their uptakehe time of writing

this report, the institutional deficit that stems from the lack of a dedicated agency working on energy
efficiencywas regarded as a key issue where saohagency could help coordinate and harmonise the
efforts of all stakeholders, support various relevant degments within the public sector with specialist
know how,and contribute to theeffectivedissemination of informationit would also help enhance the
buildings of the public sector as front runners of energy efficiency. The newly estalligipadtmentof
Energy Efficiency and Environment under the Ministry of Energy and Natural Resources is a key step
forward in closing this institutional gaQuantitative targets and performance indicators, measurement
methods, and the reporting and revision of theselicatorscould benefit from solid and more robust
definitions

CAfftAy3d GKSasS 3IlrLad ¢g2dZ R 3JI2 | f2y3 glLe& Ay | O0St
building sector. International models for such policies provide inspiration on ways tothkese policy

gaps, through, among others, efforts for potential financing mechanisms, approaches to renovating
public buildings and muMiamily buildings, standards and compliance mechanisms for driving nearly
zeroenergy buildings (and the definition dhese buildings), and new business models linking
innovation and industrialisation.
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1. Introduction
As of the end of 2016} dzNJ SeQa G204l f FAylFf SySNHeEe O2yadzYLIWiAz2y
equivalent (Mtoe).One third of this total was consumed by buildings (residential, commercial and

public), representing a demand figure amounting 38 Mtoe 6 9 T D a Z Thusithe building sectof2 a
sharein ¢ dzNJ S & fnal erieyidorfsumptioiis equivalent to that othe manufacturing industry
Total demand for energy in buildings is expectedise further with high rates of urbanization and
populationgrowth. In order to limit theriseinthed SOG 2 NDa Sy SNH& RSYIlI yRXZ
place a number of energy efficiency targets and policy mechanisrashievethese targets As part of
the seaies of policesthe governmenthas put in place over the past decadie National Energy
Efficiency Action Pla(NEEAPas officiallyannouncedat the end of March 2018 The NEEAPuts
forward a concrete technology and investmesttategy regardingenergy efficiency in buildingamong
other sectors of the energy systenihe following specifidines of action have been highlightedor
AYLINRGAY3I (GKS SySNHe STFAOASyOe 27F ¢dzN) SeQa

iKS

0dzA tf R

Line of Action

Timeline

Identify and share best practices
regarding materials and technology in
the construction sector

The guide will be prepared in 2017 and 2018. The portal will
be completed and be functional by 2019.

Create a database for building energy
consumption data

Work will be undertaken in 2018 and 2019 to determine the
scope of the database and infrastructure. The building
inventory work will start in 2020.

Set energy saving targets for public
buildings

Savings targets will be identified in 2017 and 2018; and the
monitoring of saving results will start in 2018.

Improve energy efficiency of municipal
services

Financing effectiveness will be improved, and the conduct of
audits and implementation of measures will start in 2018. By
the year 2023, the program will be scaled up to include
metropolitan municipalities as well.

Rehabilitate existing buildings and
improve energy efficiency

The appropriate method will be identified, and the necessary
legislative framework will be developed in 2017 and 2018.
The method will be implemented in 2019, along with the
monitoring of results.

Promote central and district heating &
cooling systems

Technical and legislative work will be undertaken in 2018.
The implementation will begin in 2020 with mass housing
complexes, depending on economic feasibility. From 2020 to
2022, the program will be scaled up to cover any mass
housing complexes to be built. Inquiries will be made to
extend the program so as to cover existing high-potential
mass housing complexes, by the end of 2023.

Increase the energy performance
certificate ownership rate among
existing buildings

Necessary legislative framework will be developed in 2017
and 2018. Sanctions on inefficient buildings will be
considered as an option from 2021 on.

Promote sustainable green buildings
and sustainable settlements

The legislative framework will be developed in 2018 and
2019; and the implementation will start in 2020.

Promote energy efficiency in new | 2018 will see administrative and technical work undertaken

buildings and appropriate method identified. From 2019 on, the
identified method will be implemented.

Improve energy performance of | The work on the technical and administrative infrastructure

existing public buildings

will be completed in 2018. The implementation will begin in
20109.




Scale up the use of renewable energy | The technical and administrative groundwork will be
and cogeneration systems in buildings | completed in 2018, followed by actual implementation.

Fund energy efficiency audit | The technical and administrative work will be completed in
programmes for SME buildings 2018, followed by the implementation stage.

These actiongovera wide range oéreas includingtechnology, finane, policy, awareness andapacity
building On the implementation front, existing policy instruments will be usedHowever new

instruments willalso be requiredParticularly for the design of new policy instrumentsderstanding
the gapsand limitationsof existing ones will bef paramount importanceSeveral analyses haaready
been carried out asseisg the current policies in Turkey and identifig their shortcomings(MWH,
2015; NIRAS, 2019y thisworkingpaper, we add value to existing analysesabglyzingll policies that
are currently in placein the light of indicators enabling comparisonsand providng simple
recommendationsabout how theseshortcomingscan beremedied,basedon a review ofinternational

experiences.The scope othe review often goesbeyondthe analysis ofpolicies to disciss gapsn

financing, quality infrastructure, awareness ethere relevant.

This paper is organised as followsillowing the introductionsection 2 provides hrief overview of the
current status of energy use in buildings. Sectiarives abrief oveniew of the current policies in place
and identifies the gapsThis section also provides insights into the findings from earlier reviewseof
shortcomings oft dzNJ S& Qa Sy S NiEs&egd3dh@uiildingsSycod Aisd2sseint@rnational
exampes. The paper concludes with sectiob, presentinga nhumber ofrecommendationgo enhance
¢ dzNJ S & Q éner§ytefliciericpolicd frameworkin transition to a lowcarbon building sector.

2. Current status of energy use in buildiagel recent developments

2.1.Energy use and emissiooiscarbon dioxide
Turkey has a high rate of urbaation approaching a growth rate &% per year. Tfast-growth of the
building stocks marked byhew construction ratesften in excess o04%. The constiction sector is one
of the most important drivers of Turkish economy, contributé1§% ofthe real gross domestic product
(GDP) growthThere are abou®.1 million buildings and3 million dwellings in Turkey.

Onan averageyear, 100,000 new buildings araddedto the building stock in TurkeyTher combined

enemgy use includng those ofresidential, commercial and public buildinggasresponsible foraround

onethird 2 ¥ G KS O2dzydNEBQa G201t ¥k yhisfcontéy §iweEhe ragd? vy & dzY LI
AYONBIFAS Ay (KS aaSetagimgNdYper yeaf B KeBedt yeRrI§HCoiys Rt al., 2018)

effectively rendered the building sector the largest energy user in Turkey

TherS & A RSy (i A hefrgy de®dhdeprésEndgustover half ofthe entire6 dzA f RAy 3 aS 002 NDa
energy consumptionPublic and commercial buildinggcount for the restHowever, &ailable statistics

do not provide sufficient data to allow a furthdreakdownof this total® ¢ dzNJ S & Q&k i dzA f RA
characterised byhe prominence ofather new dwellingsoften built after 19806 | & R P Y. Bround1 My 0
three-quarters of buildings were built between 1980 and 2046d of that volume, around 40% were

built after 2000.

Since 2010, aroun80% of all new constructions are mefimily residential buildingsThe hlk of the
remaining 20% is neresidential buildingsThe share oinglefamily houses in neveonstructionsis
around 1%. By January 2016, 22 thon residential dwellings existed in Turkef¥he Urban

7



Transformation Plan intends to renaatout 7.5million dwellingsby year 2030This implies the renewal
of around 500,000 dwellings per ye#tcofys etal., 20B). Renewalis defined asdemolishing and
reconstruction in line with the standards that comply with earthquake regulations.

Space and water heating leads tara than half of all building®nergy demand in Turkeyigurel).
This is also the area wheome ofthe highestenergy efficiency improvememotentialsexits. Household
appliances account for the largest share of electricity dem@bdlingQ @ir conditioring) share remains
low compared todevelopedcountries with similarclimate such as the United Statewith the main
reason being relatively lower per capita income levm®iaging abouta currently lower penetration rate
of air-conditionng units But it is one of the fastest growing energy consuming segments théh
increasing purchasg power of the population.

Figurel: Breakdown of residential buildings energy use in Turkey, 2015

Household
appliances19%

Lighting8% .

Space coolin®@%

Space heating
42%

Cooking8%

Domestic hot
water, 21%

SourceAuthorsestimatebased on(Ecofys et al., 2018)IRENA, 2014nd6 ! @ RPY X Hamy 0

Figure2 plots the change in the total energy demandwafrious energy consuming sectors of Turkey.
The esidential building sector remains one of the largest energy consuming sectors in TYeke.
recent years, it hasost its top spot tothe rapidly growing transport and the electricity generation
sectoss. The growth associated wittommercial and public buildings also substantiadnd continuous
Their energy demandombinedwith residential buildingsmake thebuilding sector thesinglelargest
consumer of energgmongall sectors

Figure2Y / Kl y3S8 Ay G201t SySNHe& RS2016yR Ay ¢dzNJ SeQa
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AdSGFrAT SR ONBF{R26y 2F ¢dzN] SeQa o6dzAf RAya aSOG2N S
collected from the General Directorate of Energy Affaéir® T D a X andi themntebnational statistics

prepared by the OECD/IEMEA, 2017)With the exception of solar thermal energy covered by the
h9/5kL9! OAY HnmcI O2yadzyYLliaAzy 2F ndpod aitiz2Skeée&SIkN
consumption),the national and international energy statistidéfer less ttan 1% interms of reported

energy use.

Figure3 provides the breakdown of the total final energy consumption of buildings in Turkey by type of
energy arrier, separately for residential and commercial/public buildirgsssil fuels coved just less
than 60%building<Xotal final energy consumptiom 2016 The share of direct use oénewableswas
around 12%of the total! Nearly all renewable energg consumed in residential buildingdiomassis
used for space and water heating and partly for cookaryl it accountedor 60%of total direct use of
renewable energyThe remaning 40%stemmedfrom geothermal and solar thermalurkey is among
the world leaders in solar water heatswith a total installed capacity of 14@gawatts GW) as ofthe

end of 2016.Much of this capacity is installed in the western and southern parts of Turkey
charactersed byhighlevels ofsolar irradiation Anew segment bsolar thermal applications &merging

for cooling. There is dargescale sola cooling systeminstalled in Istanbulto cool a wholesale
supermarket buildingwith a total capacity 84@ilowatt (kW) (Weiss et al., 2017)

9f SOG N O overliidal edekgy dedsunmiptipg ¥ 6 dzisfarBukd/3B%TRis share is higher for
commercial and public building&4%) compared to residential buildinge21%).High demand fo
electricity in commercial and public buildings creates opportunities to supply power from building
integrated distributed generation systems such as solar photovoltaic B®Wever, the share of such

systems remains negligible in Turkey. Currenthground onethird of all electricity comes from
renewables(mainly hydropower)When the share of electricity consumption sourced from renewables

Aa taz2 | 002dzyiSR F2NE NBySglofS Sy SrohHBR® Jonlyd K NB
direct ug of renewables)o around20%.

I Thisfigure excludeghe amount of electricity consumption that is sourced from renewable

9



Figure3: Breakdown of total final energy consumption of buildings in Turkey, 2016
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Natural gas is the mostommonlyused¥ dzSf ¥ 2 NJ ¢ dzKdh &/erayaanndaliyl,00R dulicad a &
meters (m®) of gasis consumed per household in Tkay. Virtually the wholegas supply in Turkey is
imported, with domestic production representing less than 1% of the total supply.

Gas demandn buldingsis largelycorrelated with temperature levels. For instance, in thest four

months of 2017, temperature levels were beldhe expected average (arounddegrees Celsiu€Q

lower). Thisresulted inan increase of around415% in total gas demand comparedttee same period

of 2016.DA @Sy ¢dzNJ SeQa SEOSLII A2y f With hoRdudBersEabd cdidS I (i K S N.
winters that result in a wide range of climate zones, consumpiiothe eastern parts of Turkeig

around 50% higher than theationalaverage . These weather differences highlight the needctinsider

various climate zones anddjst to seasonal extremesn terms of temperaturesall the while
benchmarkng annual building energy consumptioates

Hectricity generationaccounts for the highest portion of gas consumption in Turkey, burningo3&gb

gas supply¢ KS 0 dzeindRd fgf §adbks a clossecondwith a 2% shargseeFigured)d D! %. TwX
2018) This share is likely to increasea@sess to natural gas supply is on the rise througfoukey At

the same timethe shareof gasin electricity generatiordeclines sincéhe general trend is one replacing

gas withlocal energy resourcdike renewables and lignite

As ofthe end of 2017 in Turkey,49.6 million people werectively using natural gas, up from 45.2

million at the end ofthe previous yearThisamounts toa 10% increase in a single year aepresents a

continuation of the past five yesaR G NBY R o0lFy Ay ONBI & Borepdoplenhaying ¢ A G K
access to gas supply). While these figures represent the population that actively consumesegas,

should note that2 million people have access to the gas network. 12 million pewjileaccesschoose

not to use gaslue to preference foother fuels like coal and oil productior heating/ cooking or other
technologieslike heat pumpsover gas The governmentaims to increase access to the network by

another 2.5 million peopléy the endof 2018

Coal is also widely used in Turkég ofthe end of 2015, 8.2 million tonnes of coal equivalent (Mtce)
were consumedor heating Twothirds of thisfigure was used for meeting the heating demand of
commercial and public service buildings, ahdias predominantly sourced from hard cpaiore than

10



95%o0f which is imported TTK, 2018)The remaining on¢hird wasusedin the residential sectgrin the

form of eitherhard coal orlignite. Of the total 70 million tonnes(Mt) of lignite supplied in Turkein

2015, 5% was used to meet the demand for heating in buildifigs.rest was usely power plantsand

for industrial heating(TKK, 2016).ignite has a much lower calorific valilan hard coalby a factorof

two to three times, and produces significantly higher emissions afarbon dioxide €Q) and air

pollutants perkilowatt-hour kWh) of energy generateddowever, lignite is cheaper since it is typically
f20Fft&@ YAYSR YR A& ré g@oglaphi(MTAS201B)BaMdPchal has by S& Qa S
calorific valughan ligniteand its combustion is more energfficient.

OiQ& &rKTlrkgBo dzA f RA y 3a Q (i asimudh loey'if dom@ariséndacdbifnténg for merely
3%of the overall figure Nowadays it i®nly rarely used as a heating and cooking fuel where there are
no other alternativessuch as connection to thgas networks.

Figure4: Breakdown of natural gas use in Turkey by sector, 2016

District heat Refineries Transport Agriculture
generation 1% 19 0.2%
2%

Own
consumption and

losses
Non-energy use 1
2%

\\ Power plants
Industry \

32%
23%

Commercal/(
public buildings
7% Autoproducers

6%

Source(lEA, 2017)

Combustion of fossil fuelleads to CQ emissions which is regarded as the main driver of climate
change. In 208, combustion of fossil fuels Turkeyresulted in a total o839 Mt of CQ emissions. This
represented around twdhirds of all greenhouse gases that were releaged urkeyin that year. The
CQ emissionscan be broken dowras follows:130 Mt from electricity and heat generatiorgl.1 Mt
from manufacturing industry, constructio and other uses inindustry such ason-site electricity
generation 79 Mt from transport, and 54 Mt from other sectors in which buildingswere among the
prominent consumergsee Figure 5)

In this picture,one would not be ofthe-mark to observe that th buildings account for themallest

portion 2 ¥ ¢ dzNJ} &nissioiis deshite being the largest consusnef energy. Two reasonshelp

explain thisresult much of building sector emissions occur indirectly in the electricity generation sector
(buildingsconsume half of all electricity generated in Turled electricity generation is accounted for
separatelyin the emission statisti)sand around2g: 2F aSOi{i2NNRa SySNH& RSYI!I
renewables(taking into account both thelirect use of renewabke and the consumption of electricity

from renewable energy sources)he widespread use of gas, whidpenerate comparably lower CO

emission than coafurther reinforces thstrend.

11



Figure5: Breakdown of energgelated C@emissions in Turkey, 2016
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publicservices
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15% 5%
Source(lEA, 2018)

2.2.Energy prices
In Turkey, the cheape$brm of energysupplied tobuildingsis gas gpecificallygas with lower heating
value (LHV), of 8,250 klocalories (kal) per m3), the price of whichcan range between .2 Euro (EUR)
centsand EUR .B centsper kWh. Coal follows gaas the second cheapest energy sourbemestically
produced ligniteis priced just above EUR dentsper kWh (4,800 kcal/kg). Imported coal (from Russia)
comes with a price tag of EUR:@&ntsper kwh (7,000 kcal/kg)The éectricity price is around EUR.6
centsper kWh. Qil products (11,000 kcal/kg) that can be used for cooliimdheating are thredo five
times more expensive than géseeFigure6)6 5 h{ T59wX HAMYy O

As ofthe end of July 2018the Turkish gas markdbok an important step towards switching to cest

based pricing. 2 NHz | F Gf F NP Tt S t @hé st@efowned edtdpfise thhteffedtively . h ¢ !
regulatesthe Turkishgas market increaseal the price of gas for electricity generts and for industria

and residentialuses Gas price for residential useremaired lower than the pricesindustry and
electricity generatorsare charged, by20% and 45%, respectiveljhe increase in gas prices waso
reflected in electricityprices.For residential users, compared to the last quarter of 2017, the increase
reachedto 33%(in TRY (Enerji 1Q, 2018)

Figure6: Energy prices paid by buildings in Turl&january 2018
Energy price

(EUR cents/kWh)
1%

g & R DD
N & N S © S &
R <§C7 @ & N ¢ & &
&« & > P & &R
Y K% & < N & &
s Q
v & RO N
& & &
o o <

Sourced 5h{ T59wX HAMYyDOD
Note: Onthe date these prices refer t® January2018), the currency exchange rate wafkY4.48 per EUR.
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3.GapanalysB ¥ ¢ dzNJ SeéQa odzAf RAy3d SySNHE

3.1.Existing policy framework
Turkey isranked amongthe fastest growing economies of the Group of Twenty (G20) and the
Organisation for Economic @geration and Development (OECDheTtotal demand for energy in
Turkey is growingpy an average ob%per year even during times of econom#&owdown More than
85% of this demand is supplied by fossil fublee-quarters ofwhich areimported. Virtuallyall gas and
crude oil and aignificantportion of coal used are imported

Energy security is particularly important since energy imports account for a considpeaib®e¥ ¢ dzNJ S& Q&
trade accouns deficit, andby 20170 K S O 2dépiidékBye dnported sources of energgachedto

the alarminglevel of 75%.Improving the local air quality and contributing to the global challenge of
mitigating climate change are othanotivesthat shape¢ dzNJ S& Q& Sy SNH & (SaygiRet Of A Y I
al., 2018)

Given the rapidly growing demand for energy in Turkey and the centrabtilidings play, the sector is

Fi GKS FT2NBFTNRYyG 2F GKS 0O2dzyiNERQa SySRBEmergyl yR Of
efficiencyimprovementswill be largely driverby the recently releasedNEEARNat defines 12 specific

actions for buildings.

32LRSYGATFeAy I 3l LA Ay ¢ dzNJ SrégardingithiNgs Sy i Sy
Methodology
The current versions of dzNJ éhérgy &fficiencyolides and regulationswere reviewed withthe aim
of identifying their shortcomingsby focusing specifically othe issueslisted in Tablel. The® issues

have been identifiedwvith reference to varioudechnology applications, sector characteristics, policy
scope and stakeholdeequirements

Tablel: Scope of the poli@ssessmenin this study

q Public engagement Other overarching
Technical coverage Sectoral coverage System approach issUes

oEfficient heating wGreen buildings aincentives uReporting of results  «Holistic approach
oEfficient appliances  «New buildings oPenalties uMeasurement of uMention of climate
uEfficient lighting uExisting buildings overall results change
uEfficient cooling oPeriodic/regular

revision

uBuilding envelope
wJse of renewable
energy

Note: ¢ KS  (iG3edBuildings refers tothe Sustainable Green Buildings described in the Green Buildings Certification
wS3dzZA I A2y RI (b8iRingy than arebsustainablE, etedgy efficient, in harmony with nature, and with minimum
impact on the environment threghout their lifecycle in terms of location selection, design, construction, operation,
maintenance, retrofitting, demolition and disposal of wagtes

2 A comprehensive explanation of all hitgvel strategy documents, policies anggulationsthat are related to
energy efficiency and buildings Turkey is provided bycofys et al., 2018
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In the gapanalysigTable 2)colourcodngis applied for clarity angimplicity Green is used to desibe
issues that are considered to (sifficiently addressedn the existing regulationsYellow represents
issues that are covered to some extent, but not falhd thus have some room for improvemerniRed
refers to issuesvhere clear gapsexist Thespecific documerst coveling a given issuare mentioned
briefly in the relevant cellDoing so led t@ general overview with gualitative evaluation of coverage.
Thestudyentailsthe assessment of the following policiasdregulations

1 Energy EfficiencLaw (2007)

Energy Efficiency Regulation (2011)

Energy Efficiency Strategy (2012)

TS 825 (2008, and the draft version of the revision of the same document dated 2013).
National Energy Efficiency Action Plan (2017)

Building§Energy Performance Regulati(#017)

1 Green Buildings Regulation (2017)

= =4 =4 4 =4

It should be noted that due to thkegal status of the individual documer(strategy, law, regulation or
standard), some documents are more specifithieir technical aspectse(g. TS 825 and BERR)while
others are more specific inferms of organizational and administrativessues(e.g. Energy Efficiency
Action Plan)Moreover, the dates of the documentsave an effect othe inclusionor omissionof some
specificissues For instancedocumentsthat were published earlieare ofa more technicahature and
focus less omelatively newer conceptsuch aggreen buildings, climate changsitigation etc.

Results

The summanshowingthe scope of existingegulationsand the gaps identified iprovided inTable2.
The technical coverage of the existingegulations is relatively welestablished The bllowing
observations stand ouegardingthe gaps

- Heating systemsAll regulationsconsistently refer to efficient heating systems, indicating that
efficient heatingis a major issue in energy efficiency in buildings. The pigge of regulation
where efficient heating is not explicitly mentioned is @Beeen Buildings Regulation.

- Lighting Efficient lighting is not mentioned in the Green Buildings Regulation and T$82%
not necessarilya shortcoming or omission per sajnce TS 825 is only about thermal loss
calculation of buildings and the GredBuildings Regulatiospecifies a committee that will
describe the standards and performance criteajgplicable togreen buildingsEnergy Efficiency
Strategy andNEEAP mention that efficient lighting is to be usext,without further clarification
or reference toanystandardsBEP TR also requirde use ofefficient lighting in buildings. This
is to be achievedthrough recommendecefficient technologies and applications (e.g. LED and
compact fluorescent lamps, automation systemddwever, as effigint lighting is not defined
clearly and as no specifitmit values etc are provided in practicethis requirement is not
enforced effectively The Lighting Efficiency class of the buildingagered byBEFTR yet
without any required minimum standard.In this context minimum acceptable standards of
efficient lightingcan be considered a universal shortcomangosselevant regulations

- Cooling Even though the need for energy fooolingpurposesbecone evermore criticalas the
demand for cooling icreases efficient cooling seems to beverlooked in the existing
regulations, compared to the focus dmeating. Although mentionedo some extentin all
regulationsexceptthe Green Building Regulation, itii@netheless coverednly superficiallyin
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the Energy Efficiency Strategy and TS 825. BEP TR requires the cooling load of buildings to be
taken into consideration for thenergy performance contracEPQ of the building, and the
cooling class of the building s be reported in thecontext of EPCHowever, asvas the case
with lighting,no concrete minimum standards are applied floe coolingcategory.

Building envelope Building envelope is mentioned in e¢lgulationsexceptthe Green Buildings
Regulation. Building envelope is often explicitlyntiened and discussed isome depth and
technical detail in alregulations, whilethe Energy Efficiency Regulatignst mentions the
improvementrequirementsregardingefficient windows but not building thermal insulation.
Renewable energy. The use of reewable energy is briefly mentioned in eachregulatory
document butis not addressed in detail in most of theione of the regulations elaboratbe
individual rolevariousrenewable energy technologies can play in buildiidge NEEAP requires
an increasein the useof renewable energy in buildingbut falls short in terms of providing
further details. The Energy Efficiency Law considedsistrial renewable energyapplications
aiming to reduce theenergy demand of a given facility as energy efficienaog, raakessuch
applications eligible for grants, but does nstipulate anygrants for buildings, andoes not
mention renewable energy in buildings anyfurther detail. BEP TR requiresahthe use of
renewable energy in buildindesignshould be given prioritywith an impact orthe renewable
energy class of the buildirgs reported in EPAnN new buildings with a total ugble area larger
than 20,000 M, investments intarenewable energycogenerationor heat pumpsup to 10% of
the total building costare required However as inthe case withlighting and cooling, no
minimum renewable energy clags specified Given the fact thatthe subclasses of EPC
(renewable energy, lighting, cooling) often are not subject to any further veiditgrocess
errors in this document often remain uncorrectedhe Energy Efficiency Regulation also
requires that renewable energy is used in buildings, but withmatviding anyfurther detaik.
The Green Buildings Regulation does not mention renewabérgy apart fromits use in the
context ofthe generic term of sustainable buildingehe effective implementation of reneable
energyin the regulatory frameworlcan be considered asmnamissiondue to the weakness in
clear definitions, standards andghment with international practices.

Sectors In terms of sectoral coverage of buildings in tlegulations in Turkeygreen buildings
seem to be theone issue are that is neglected the mo$he Green Buildings Certification
wS3dzZ F A2y RSAONAOGSA 3INBSY oOdzAft RAYy3a & &. dzif
harmony with the nature, andcausing thesmallest possibldmpact on the environment
throughout their lifecycle in terms of lotan selection, design, construction, operation,
YFEAYGSYylyOSs NBUNRBTFAGGAYIZ TheSEMergy Efiicierzy StrategyR R A &
mentions green buildings as sustainable buildibgs does not gofurther into details.On the
other hand,the Erergy Efficiency Law, BEP TR and Energy Efficiency Regulation do not mention
green buildingsat all TS 825briefly mentions green buildings without any description or
clarification. The omissiorof green buildingsand climate change can be observed acribes
whole range ofregulations Thisis probably due to the fact thastandard, welformulated
descriptions of theseonceptswere unavailable until recently, anthat the policy makers felt
the need for such clear definitions befattee introduction of these concepts intoegulations as
vague descriptions often make thegulationsdifficult to understand and implement. These
issues can be easily added to existigulationsor introduced in subsequent regulatory
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elements This may alsprovide an oppotunity to introduce passive anthearly)zero-energy
building(nZEBY¥oncepts.

Existing and new buildingare well covered in allegulations The onlyegulationthat excludes

the formeristhe TS 825, which is only applicable to new buildiNEEARocuseson both inthe
context of differentactivities to increase specific impact.

Public sector ashe front-runnerin energy efficiency Although the Energy Efficiency Regulation
sets targets fogovernmentbuildings to achieve at least 20% reductianenergy consumption

in comparison to 201Cevels, by year 2023he implementation of this requirements lagging
mostly due to finaning issues Although the public sector is required to be a frontrunrsmilar

to the arrangements in Europe in the comteof nZEBsthere is yet room for improvement in
implementation.

A dedicatednational energy efficiency agencig alsomissing from theegulations During the
development of most of the curremegulations certaindirectoratesreporting tothe Ministryof
Energyand Natural Resources (MENR@amelythe Hectrical Power ResourcesSurvey and
Development Administration (9 £ S G NA { T 6 £ EBlJand $héréhiier theRGeNdBal A
Directorate of Renewable Energy 8§y A £ Sy So6 A f A NJ 9 ¥ ¥AGB WhiclDrEpja&t a NR NN
it following the abolishment ofthe EE, operated as thecentresof energy efficiency, and acted

as a dedicated energy efficiency agency for all practical purposes. However, the splitting of
responsibilities of YEGM between the MinistfyEmvironment and Urbanizatiothe Ministry of
Industry, and theMNREeffectively tookthis focused institutiorout of the picture Since 2018,

. 9 Dawork was assigned to the General Directorate of Energy Affails §NBA T ot SNA
a N R N NJ o9NTEDNand by early 2019the Department of Energy Efficiency and Environment
QYSNEBA +=SNAYE AT AERA)WSS fouhde®@DbBar, BellakkNidBan Rgencthad | | Y PE
predominantly focuses on energy efficiency@sidered to be ahortcomingwhilst the newly
founded Department will play a crucial role in closing this institutional gap

Public engagementA glance athe public engagement approach of the existirggulations
reveals that very fevapply incentives andenforcement together, whig, in theory, can prove

more effective if applied in balance ithe relevant regulations The NEEAP has detailed
incentivsing activities butentails no enforcementelements with reference to theminimum
performance levels required The Energy Efficiencye@ulation requires public awareness
activitiesregardingenergy efficiency igeneral butdoes not explicitly mention any actiyifor
energy efficiency in buildings. BEP TR only uses enforcement in terms of not provittiimggbui
use certificates fomon-compliant buildings (with plans in place for enforcementrom 2020
onwards) but hasno mechanism for encouraging change beyane minimum requirements

The enforcement of building use certificatsexpected to come into force in 2020, but as this
deadline hasdeen postponed in the pastioubtsabout its implementatiorin 2020remain The
Energy Efficiency Regulatiagtipulates grants for encouraging change imdustry, but these
grants do not apply for buildings. The Green Buildings Regulatistipulates voluntary
certification, but no enforcement. TS 82htailsno encouragement for abova standardlevel

of performance but it setsthe minimum standards to be met.

Target setting, reporting and resion: The softer issues of individual results reporting, setting
targets, measuring target achievement and reporting of the overall results as well as regular
revision areeither lacking, omeeds improvemenin mostdocuments.
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o Energy Efficiency Strategyndi NEEAP both mention reporting of results but offer no
clear mechanism for achieving this.

0 The Energy Efficiency Law foresees regular annual revisagasdingimplementation
However, these do not lead to meaningful results in terms of reportspadgress
available to public

o0 BEP TRtipulatescalculaton of the energy demand of each building itapplicableto.
However, there is no method put forward for overall performance evaluatioe. a
comparison ofestimated values with actual consumptionfigures (e.g. through a
consumptionbasedEPC)Nor there is a mechanism to bring about better performance
in energysavings in time¢hrough iterative improvements

Also,in most casethere is noclearly definedvayfor regular revisionsf the regulatians.

0 The Energy Efficiency Regulation requires annual repoiitinghe case oflarger
consumers However,there is no database of baseline efficiency / consumption values
available to public to serve as benchmarks The Regulation alsgrovides no
guantitative targetsor timescalefor improvementsas well asio responsible institution
for follow up. This Regulation alsmnits the possibility ofegular revisions.

o The Green Buildings Regulation mentions annual reporting of results, but this
mechanism is notlefined clearly Again, his Regulatioromits any quantitativetargets
as well

o0 AlthoughTS 825 essentialltipulatesreports of heating energy consumption for each
new building, theseeports are not compiled for meaningful reportin§S 825 also does
not foresee any regular revision

Thus target setting, reporting and revisiane considered toconstitute a shortcoming ofthe
overall policy frameworkefforts to improve the state of affairs on this frocen lead toa more
realisticassessmenof overallprogress

Overarching and crossutting issuescovered by the differentegulationsor authorities seem to
be the area where most attention would be neededlthoughany overlap of responsibilities
and authority among government entitiesre addressed andegularly resolved within the
relevantl dzi K2 NA G A Sa Q Atfisi ddnifs af timatINsRndrfy Rrozedbirdand may
also requirerepeatedor continuouscommunicationprocessesA specifianethod for simplifying
these processes argpeeding up the resolution mechanism sesim be lacking in much of the
regulations The Energy Efficiency Strategy mentions that ecotiing issues will be handled by
the MENRwithout further elaboration. NEEAfRbtesthat all crosscutting issues wilbe resolved
between the relevant authorities.HE Energy Efficiency Law does not mention cimgting
issues at all, but given the comprehensivand general nature of theontents of the document
this issueis not considered ashortcoming per seBEP TRnd TS 825 do not mention cress
cutting issuesThe Energy Efficiency Regulation mentioosperation with non-governmental
organisatiors and other stakeholders in the implementatioof the awareness raising
programme. The Green Building Regulation requires the revision committee to refer to all other
existing nationalregulations This shows that crosautting issues amh coordination are only
partly addresse throughout the documerganalyzed



Climate change Among all the regulations analyzed only the Energy Efficiency Strategy
mentions climate change as one of the reasons deekingenergy efficiency. While NEEAP
mentions carbon andyreenhouse gagmission reduction sporadicallyio other regulation
mentions climate changé any significant senseThis makes measuring £emissionsand
using themas an indicator for improvements and further requirements implausifde,such
references are effectively lackingtime regulatoryspectrum.

The issueshat would hindereffective implementation of theegulationsbeyond what iobviousin the
review of the existing policy framewoke not limited to those noted abovdelowis a list ofissues
observers of the implementation of the regulations noted in variousliscussions with experts,
professionalspotential investors and other stakeholders involved in energy efficiency in buildings:
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Lack of public awarenes$ublic awareness regding energy efficiency in buildings is mostly
limited tobiggercities and can beonsideredonly rudimentary A publicconsensugxists on the
importance of energy efficiency, but naéachnical individuals are oftemnawareof several cost
effective ways of improving their buildingActivities to increas public awareness activities
seem to haveslowed downin time and should bemphassed once againfollowing a study of
training needs.

Lack of access to financéccess to finance for energy efficiency investments is still an,issue
despite the availality of funds from various finandal institutions (e.g TUREHEF by the
EuropeanBank for Reconstruction andDevelopment 91 21 NBERA 0 dundeyihegS ND | y | ¢
reason isthe lack of creditworthiness of some investorin the eyes oflocal financal
institutions. Another is the comparatively high costd and documentatiorrequiredfor energy
efficiency finance toolssompared to ordinary consumer loans.

Theknowledge infrastructure although available, is scattered, making it hard for seaperts

to make accurate comparisons of the quality/performance/cost of equipment/systens.
Turkey, here are many local producers of enemgfficiernt products who are able to innovate
produce higly efficient equipment anddeliver suchservicesHowever,the demandfor services

is not necessarilycorrelated with available technologies, thereby discouraging manufacturers
from investing ito higher efficiency product development

Theurban transformation plancould potentiallylimit improvemens in existing buildingsince
the primary objectivasto demolishexisting building stocknd rebuildwith a focus omresilierce

to natural disastersAsmany buildings arelready on waiting lists in the context tfis plan,
which, at times, can take yearshe existing buildings which may benefit significantly from
measures like thermal insulation, or improvement of heating systemsasures whicltan be
implemented quickly without a complete rebuitdmayrefrain fromimplement energy efficiency
measures aghe expected lifetime of the existing buildimgiay be too shorfor the costs to be
recouped through higher energy efficiendwven thoughhew buildings are required to have a
minimum efficiency class of C, which isstimatedto be better than average ofhe existing
buildingstock the prospects of a rebuildithin the framework othe urban transformation plan
could potentiallydiscouragethe adoption of costly efficiencymeasures in existing buildings
Thus,it remains a crucial task to reajne benefits from theUrban Transformation Plaas
quickly as possible

T h e u sakrdisettcomrol over construction companies and suppliersemiergy efficieh
technologies in practice,encourageshe market to seekthe minimum acceptable standards
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(cless C buildingggnd not better, for anynew buildingsHigher efficiencywould not necessarily
demand substantiaihcreasesn building costs and might be desirabléo some buyersYetit is
often unavailable in the markefThe sippliers ofenergyefficient technologiesre often theonly
onesmaking the decisions regarditige efficiency and installed capacity thie equipment and
their decisions may be more aligned for low initial costssus (lifecycle)operation costs, and
higher capacity (wit higher safety margins)evsus correct sizing for high efficiency. Although
this is not really ashortcoming of the regulations, and is rather a result of the conditions
prevailing in the markeenhancedegulationsmay help alleviat this problem.

Limited control and auditng bythe authorities reduces the chances of taking snapshots of the
building stockwith a viewto obsening developments andassessing thémpact of policies
Although BEHAR stipulates ad-hoc auditsfor the verification of EPC cerithtes, theactual
implementation is by no means widespreadind the issuers of the certificates and
implementers are often not concerned about audithich would potentiallyexpos errors or
divergence from the plans. A welhnounced and widespread pragnme of audits would
enable the authorities to better observe the developmenttioé building stockand encourage
both designers and implementers to adieg better with the recommended or required
designs.Thus, such an improvement would also improve the basis for enforcement of existing
regulations

The low energy pricesis considered to be one of the main barriers in termsewsfcouraging
energy efficiencynitiatives though the latest developments in thgas market hae raised the
prices ofboth gas and electricityGiven the fact that the country is not rich by any means in
terms of local conventional energy sourcethe government of Turkeyhas traditionally
subsidsed energypricesto end users to vamg degreesto support economic growth and
public welfare(Taranto et al., 2019However, the relatively low cost of energy that is offered to
commercial, public and private consumearsake the time frames required for the return on
energy efficiency investments in buildinigsiger,to an extent that theyare no longer financially
viable There are alsseveralcostitems which are not directly relatedith the price ofenergy
makingit difficult to directly calculate the economic savirgshieved througtenergy efficiency
investments, rendering such investmentéinancially uninterestingproposals Although not
directly ashortcomingin the existing energy efficiency policy framewaoskategies that address
energy pricingouldindirectlyfacilitate better energy efficiency policy impact



Table2: Overview ofthe3 |

LI 4a83aaYSyid Ay etedg)NaffiSiéncpalicydramefofkteghatal anfl Sedtarad

coverage
TECHNICAL COVERAGE SECTORAL COVERAGE
Technical measures Building subsectors

Building envelope
(windows, doors,
insulation)

Efficient heating  |Efficient lighting  |Efficient cooling Renewables Green buildings New buildings Existing buildings

No mention

I Date of
Level of Legislation |Name
Issue
Energy Efficienc
Strategy &Y ¥ 2012
Strategy
. NEEAP 2017
Action Plan
MREAP 2014
Energy Efficienc:
Law & v 2007
Law
BEPTR 2008
Regulations B o
nerr, icienc
& v 20m
Regulation
Green Buildings
2014
Regulation
Standards TS 825 2013
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Table3: Overviewothed | LJ | aaS&aavYSyi

PUBLIC ENGAGEMENT APPROACH

%

¢ dzNJ $

system approaches and others

SYSTEM APPROACH

e Qa

OTHER OVERARCHING

0 dzA £ R puplid engaf§emérg NJ Sy SNA &

Approach

Measurable Results/Reporting

Evaluation

Holistic approach (coordination
with other legislation, standards

Encouraging . Reporting of Measurement of = i i i Mention of climate
Enforcing change Regular Revision  |and implementation)/ Handling
change results results o . change
of cross-cutting isues with other
Authorities
Mumerical targets on
efficiency
: improvement,
Mentioned but no ) EE described as a cross-cutting issue  [Mentioned in
Requiring ) timescales and First revision in 3 years, ) )
Requiring institutions  |direct source of - : - inintroduction. Organic connections  (introduction as one of
encouragement i ) responsibe institutions |following revisions _ .
e to establish rules information to see ) ) with other legislation will be the reasons for need
activities mentioned, requires  |every 2 years

Foresees widespread
training and public
awareness activities,
sharing best bractice
case studies.
Encouranging green
buildings through
competitions

results

YEGM capacity to be
improved for
measuring results

coordinated by the Ministry of Energy

of energy efficiency

Mentioned

Mumerical targets on
efficiency
improvement,
timescales and
responsibe institutions
mentioned, requires
databases tobe
developed

The outcomes of the
Planto be revised
every year in April

IMentioned

Training and public
awareness activities,
tvprogrammes,
annual EE Forum,
describes grants for EE
investments for
industrial
astablishments

Describing Grants, not
available for buildings

oluntary certification
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Fiscal enforcement

Annual reporting of
energy consumption
by major consumers
required

Manitoring, analysis
and projection
activities

All buildings required to
obtain an EPC

Each building's class is
reported separately,
some statistics
regarding overall
(countrywide) results,
but database open ta
public

Defines fines

All new buildings are
required to be
designedin
accordance

Annual reporting of
energy consumption
by major consumers
required

greenbuildings

mentioned, but not the

level of reporting not
clear

A national database of

Provides the basis for
calculating future
heating energy
consumption

Annual revisions of
implementation on
November through EE
Coordination
Commitee, noregular
revisions at higher
level

Mo mentian

& commitee for
revision is described
with regular revision

Mo mention

References to public and NGO
stakehalders, public awareness
activities

Mo mention

Reuision commitee to refer to other
national strategies and plans




Comparison of findings witbrmer gap analyses

Severalstudies conductecby various institutions2 y ¢ dzNdlick$ @gardingenergy efficiency in
buildingsinclude gap analyses. Some of these documents are dedidatgp analysionly, while
othersare partsof otherlargerscalereports on energy efficiency.

The most comprehensive documents found to be availabl¢herinternet, on gap analyss of Turkish
regulationswith regard tothe EU legislation are:

T & AylFfFNRF 9yISNE®S + 6 NNMEn&dy xEffikiencyi Bf Buildings: EU and
Turkish RegulationgNIRAS, 2015)

T & 2t AGATL . 20t dz7] lyFEATA @S 9YSNEBA =SNAYEAfA]
Hizmetler¢ (Consulting Services for Policy Gap Analysis and Energy Efficiency Program
Evaluation\MWH, 2015)

Both reports include a detaile@valuation of ¢ dzNJ énérgyaefficiencyregulations, and provide
comparisors with EUregulations The first report is a detailed study of EU and Turkish Energy Efficiency
regulations regardingouildings and their comparisonto come up with an identification otheir
shortcomings The most important gaps foury this reportcan besummarged as follows:

1 Insufficient capacitpf the administrativestructuresof the relevant ministries and municipalities
responsible for implementing BER

1 Inadequate description of roles, responsibilities and authorities of various administrative bodies
related to BEFR

1 The Commission of Energy Efficiena#iCh is responsible for reviewing relevaregulationg

not being very active

The inadequacy of proportional argbplicableenforcement

The lack of adequateawareness aboutthe impact/benefits of EPC -certificateamong

stakeholders

A shortageof activitiesto serve as modelsegardingenergy efficiencyf public buildings

Lack of awareness regarding building energy performance anddstopportunities

Turkey's slowness in keeping up with developmenthéEU andinadequde compatibility

Theunmet need for regular updates the software used for BEPR

Inadequacy of independent control and audit mechanisms

Delays in regular updates standards regaritig technological developments

=a =4

=A =4 =4 -4 -4 =9

The second report islsightlevelgap analysis of Turkish energy efficienegulations,andis not focused
only on buildingsbut on industrialenergyefficiency as wellTlh &  NBindddsiih@t&are relevantto
energy efficiency in buildings are as follows:

91 Despite the reasonablrobust legal framework, Turkey'tongterm energy intensity targets
cannotbe met with the existing portfolio of policies and programmes. This points to a major
internalgap inenergy efficiencyolicies in Turkey
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1 Improvement of adaptation to Ellegulaions and standardswill improve energy efficiency in
Turkey, but a major gap will remain place nonethelessntil complete adaptation of such
regulations and standards.

1 The main barriers tdull adaptation of EUregulationsare the lack of diversity in existing
programmes, the need to change thpproach topolicy development and implementatioand
the need toset highedongterm targets

1 The regulatory, educative, informative and financial tools are establigbieidadequate

1 The reliance on international programmes is too strong in energy efficiency investments
Improvements irpublic sector supporare clearly needed.

Thisworking paper as well as thether two reports mentioned abovéave identifiedgaps inTurks @ Q &
energy efficiencypolicy frameworkegardingbuildings The gaps and shortcomings identified anainly
related toadministrative capacity, implementation issues, ahd lack of completdharmongation with
EUregulations Table4 below provides asummaryto enable thecomparison of the findings of the three
reports. It can be seen thatvery study identifiegimilar gapsdespite differences in focus.

Table4: Comparison of policy gapentifiedin various reports

This working | \1pAs (2015) MWH (2015)
paper

Gap Identified as a Gap?
Lack of enforcement in some

. Yes Yes No
regulations
Lack of mention of pgsswe_bqﬂdmgs Yes No Yes
and near-zero-emission buildings
Lack of quantitative targets particularly Yes NoO No

for existing buildings

Lack of ambitious targets for public
buildings, and mechanisms for Yes Yes Yes
financing the transformation

Weakness of financial support

A Yes No Yes
mechanisms

Weakness of evaluation and revision

mechanisms for the regulations Yes Yes Yes

Summary of key gaps
¢dzN] SeQa LRtAOASa 2y ateWws NEelopes Rkl cdnpréhgroiddespity thed dzA f R A
existence obome gaps. The most critical gaps identifiee as follows.

- Across sectoral coveragéhe largest gap seems to bide onesregarding green buildings
sustainable buildings antZEB This isot surprising since there is only one regulation dedicated
to green buildings, whereasther aspects of energy efficiency are coveredabyaw, plars,
strategesand regulatios.

3 Although this statementould be interpreted to takeall EUregulationsas good and useful while deviatiors
should be avoided O2y & A RS NJA yiéim diraiedy t6 foidthie EU, 2agd=harmose its regulationsand
technical standards witkthosethe EU justifieghe statement that Turkish regulatiored standardsneed tomeet
EU standardas a minimum
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- In terms d the technical measures, the most prominent gapgem from the relative
indifferenceregardingcooling andthe use ofrenewable energytechnologies Although both
issuesare mentioned,with requirements for efficiencyand recommendtionsto comply with
best available practices in mogstgulations there is an observed laak detail andconcrete
guidance.

- ¢KAA A& TF2f{t26SR o0& GKS FTRYAYAAUNI GAG8y I+ LI Ay
dedicated agencfor energy efficiencythat could helpharmonkge the efforts of all stakeholders,
support different relevant degrtments within the government agenciewith specialist know
how, and contribute to the wide-spread disseminatioof information Such an agency would
also be able to support the building$ the public sectoas front runnersn energy efficiency.

The nevly established Department of Energy Efficiency and Environment will play a crucial role
in closing this institutional gap.

- Quantitative targets andprogress indicatordor improvements in energyefficiency across
sectors and technologiewvith clear methoalogies for assessmentenforcement and reporting
of progress indicatorsas well agnechanisms fotheir revisionare also considereanajor gays
existingh y ¢ dzNJ SeQa .LJ2fAO0& FNIYSs2N]

- Provisions foregular evaluation and revision pbliciesare also fafrom satisfactory Alack of
clear description of methodologies and practices to be implementeddgular evaluation of
the implementation and the success of eaglement of theregulations,and for the revision of
these documentsleads to regulationsbecoming outdated quickly, anthus unable to achieve
the intendedresults.

- The lack ofany reference toclimate change and the relevant requirements and definitions of
decarbonisation angreenhouse gasmission reduction is also seen as a gap which nexete
remediedA Yy 2NRSNJ (2 | OKAS@S KINX2yAal A2y GAGK ¢ dzN

4. International examples of closing the gaphe policy framework

Examples from other countries and regions may provide inspiration policies that could be
implemented to close these policy gaps.highlevel overview is provided below. The selected case
studies reflect solutions addressing finance, standards, innovative business models and the role of
energy performance certificates, across a range of building types and jurisdictions.

Example Related gap covered by the example
Revolving loan fund - Estonia Finance mechanism

Multi-family buildings
Energy Performance Contracting - Croatia Finance mechanism

Public buildings
Existing buildings

Enforcement and strengthening building standards | Building standards
over time i Flanders, Belgium Building standards enforcement and compliance
Nearly zero energy buildings

Nearly Zero Energy Building standards i European | Building standards

Union Nearly zero energy buildings
Green building standards - International Building standards
Green buildings
Energy Performance Certificates i Portugal Awareness raising
Standards
Compliance
Energiesprong - Netherlands Nearly zero energy/passive buildings

Business model
Industrialisation (off-site construction)
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Revolving loan fundKredx, Estonia

Prior to 2008 Estonia had not imposed amggal obligations to insulate buildings or to provide efficient
technical systems such as heating in buildings despite the cold climate ifNdHisern European

country. As a result, Estonian buildingsre wasteful in terms of energy use, having an average heating
energy demand of around 2680 kWhper square meter rt?) per annum.Twothirdsof 9 2 i 2 YA I Q&
population of1.3 million live in Sovietra apatment blocks, the vast majority of which are in private
ownership. Apart from having poor thermal performance, these buildings suffer from structural defects

as well. This situation led to the Estonian Government establishing the KredEx Foundation. The
foundation manages a revolving fund, the first of its kind to use EU Structural Funds (EU funds) to enable
low-interest loans to housing associations and municipalities.

In order for an apartment block to be renovated under the loan scheme, a mandatorgtépeorocess
must be followed in line with the strategic renovation schem@ additional grant is providedo
support the efforts The grant rate depends on the expected energy savingsramgksfrom a 15%
grant for savingdetween 20% and 30% to a 40%grant if 50% savings are achieved. The average
renovation cost i€EUR50/m?.

This revolving fund mechanism provides the housing sector with an opportunity to reuse loan
repayments in the scheme to further renovate the building stock. The fund has beenssfud in
increasing the rate of deep renovations. In the period 20004, 661 buildings comprising ,200
apartmentswere renovated The average savingte is around 40%afound 75 gigawatthours GWH

per year) bringing aboutl5,000 tonnesCQ emisson reduction per year

Figure7: Overview of the Kredex fund
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Energy Performance ContraeiCroatia

Croatia is the newest member of the EU, having joined in 2013. There are 80,000 public buildings in
Croatia, most of which were constructdoefore 1980 and hence ripe for renovatiofMinistry of
Construction and Physical Planning, 203&Qtion to improve energy performance in the public sector

can be anmportant trigger for wider stimulation of the market for energy performance improvements.
Croatia has effectively used Energy Performance Contracting to finance the renovation of public
0 dzA £ RA Yy 3 & ® Natidhd EnérgydzificieNdy Qcon Plan froddl 2(Ministry for Protection of the
Environment and Energy, 201K)5 ¥ S NB ( 2 EfficikrSy ActqQQGSIRA1E) [that] states that all
counties and cities with a population of over 35,000 shall adopt tiyess Energy Efficiency Action
Plans, in accordance with the National Energy Efficiency Action Plans. In addition to the Action Plan,
cities and counties also prepare Annual Energy Efficiency Plans, which define the measures in detail,
gAGK Of SINI & AYRAOFGSR FY2dzyda |yR az2daNOSa 2F FTAY

The adoption ofthe Energy Efficiency Act, and accompanying Regulation on contracting and the
implementation of energy services in the public sector (OG 11/2015), is one of three main elements that
triggered the beginning of the growth for the market of Energy Service CorpdRISCOS). Rising
energy prices encourage consumersaekingsavingsyhile the Croatian Environmental Protection and
Energy Efficiency Fund proegigrants for projecs to improve energy efficiency in public buildings
under the ESCO model. The Funfinancedthrough environmental chargesnposedon polluters,for

waste and vehicles.

The EE market in Croatia is still ithe early stages ofts development, but the number of market
participants in this field is increasing rapidly. Aside from HEP BEB&€BSCO owned by national utility
company HEP), companies present in the market are smalhgtartvhich are preparing for the market
to take off. EPC companies usually have 5 to 20 emplogeported byadditional external experts as
needed.

Under theCroatian Environmental Protection and Energy Efficiency Fimel Ministry of Construction

YR tKe@aAOlf tflyyAy3a t+dzyOKSa OFffa F2NJ a9ySNBHe@
from the European Regional Development Fund). Project prdpdlat promote energy efficiency and

the use of renewables can then be submitted by ministries, central sigpartments state and county
administratiors, local and regional seffovernments, public institutions or social institutions, religious
communties and associations of public authorities defined by law.

EPC andhe use of ESCCQmre measures thasupport the Croatian government in deeply renovating
public buildings without additional expenditure from national budgetsgéneral,private capital(e.qg.
the ESCOprovides 606 of the financing forthe joint investmentwhile the Croatian government
provides the remaining 40%
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Figure8: Business model of an energy service company
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Enforcement andtrengthening of building standagiBlanders (Belgium)

Building codes specify the minimum standards for new and existing buildings. They can be an effective
tool to foster improved energy efficiency of buildings. By enforcing minimum standards in terms of
energy performance, it is possible to phase out inefficient and inadequate buildings from the market.

Belgium is divided into three regioqs-landers, Wallonia and Brussels Capital Regrexch of which is
responsible for developing its own energglices andimplementing the requirements of the EU Energy
Performance of Buildings Directive. Angathese is the requirement to produce a lotgrm roadmap

setting out minimum standards for new residential buildings, to guide the market towards the Nearly
Zewo Energy Buildingequiremens (whereby all new buildings must b EBfrom 2021). The minimum
standards are strengthened regularly and progressively, allowing and encouraging building owners and
investors to plan ahead.

The analysis of the energy performae of singlédamily houses in Flanders over timiéiqure9) shows
clearly that these requirements steer the level of energy performance. As the construction standards are
progressively tightened, so the curve of building performance shifts to the left, i.e. to lower E values
which means more energy efficient buildings. For example, the spike on the2Bd0curve at E8O
reflects the fact that E80 became the minimum requirement in that year. Interestingly, while buslding
that just meet the standard have the highest share of the total, most new buildings achieve a better
than minimum performance (i.e. all buildings to the leftloé peak).

One can also witness the impact of support measures on the graph. For example, in 2014 there were
subsidies for E50 and E30 (=nZEB level), which resulted in spikes at these performance bands.
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Figure9: Energy performancef singlefamily houses in Flanders
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Nearly Zero Energy Building standay@iropean Union

The EU Energy Performance of Buildings Directive requires alpuielic buildings builtfrom 20190n

and all other new buildings buifrom 2021 on, to be nZEB The Ehergy Performance oBuildings

directive EPBDRSFA Y Sa |y %9 . & | &0 dzAperivringhge KB Kbk (¢ KIS & SH N4
zero or very low amount of energy required shquld a very significant extenbe covered by energy

from renewable sources, including renevetenergy producedod A S 2NJ ySIF Nbeééd aSyYoS
flexibility in how they define nZEB in their countries, so the requirements vary across the EU.

Figurel0 compares the relative energy performance of new buildings annually from 2000 to 2014, with
2010 as the base year (=100). Prior to this dtiere was a large variation in energy performance, and
even a rising trendintil 2006. Since 2011 the variation has reddiegmnsiderably, and there is a clear
improvement yeaon-year.
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FigurelO: TowardsnZEB trend of building permits in ERB
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The Europeafommissiossuedrecommendation$or benchmarks for the energy performance of nZ&Bgh areto bein the

following ranges fowarious climate zones in theJ(seeFigurell).# These may provide a usefubdelon similar standards for
Turkey(European Commission, 201Bpr each climatzon& G KSNB A& | NI} y3S F2NJ 6KS odzAif RAy 3
target for the amount of orsite renewable energy generation. The difference between the two (last catufable5 and

Tableb6) represents the net fossil energy used by the building (all figures are iariemergy terms):

Table5: Benchmarks for nZEB across different Ckmanesin the EU; office buildings

. On-site renewable .
(kWh/m?2/year) Primary energy energy generation Net primary energy
Mediterranean 80-90 60 20-30
Oceanic 85-100 45 40-55
Continental 85-100 45 40-55
Nordic 85-100 30 55-70

Table6: Benchmarks for nZEB across different Cirdanes in the EtJsinglefamily houses

. On-site renewable .
(kWh/m?2/year) Primary energy energy generation Net primary energy
Mediterranean 50-65 50 0-15
Oceanic 50-65 35 15-30
Continental 50-70 30 20-40
Nordic 65-90 25 40-65

4 Mediterranean is considered to cover Catania, Athens, Larnaca, Luga, Seville, Palermo; QcPanig,
Amsterdam, Brussels, Copenhagen, Dublin, London, Macon, Nancy, ; Contirgudapest, Bratislava, Ljublian
Milan, Vienna; Nordie Stoclholm, Helsinki, Riga, Stockholm, Gdansk, Tovarene.

29



Figurell: Main Climaé Zonesn Europe

Note: Mediterranean = yellow and light browf@ceanic = greerContinental = light bludlordic = dark blue
Source(Peel et al. 2007

The EU projecEEBRA2028lso set outseveraloverall conditions that should be in plade order to
make nZEB a reality

Guaranteeinvolvement from a broad set of stakeholders. It is essential that governments and
authorities involve stakeholders early in the process.

Member States should adopt losigrm strategies to upgrade the building stock.

Assessment and review should be angning exercise that includes data collection and quality
assurance to ensure compliance and monitor progress.

Local level or private initiatives should be empoweréelg. through dedicated national
programmessupporting localdemonstration casg to go beymd the set goals and lead by
example to help accelerate the rate and depth of nZEBs.

More details on each of these recommendations is provided by the ZEBRA (&B&A2020, 2018)
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Figurel2: Making nZEB a reality
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Internationalgreenbuilding standards

Green building standards were first introduced in the UK in the 1990s by the Building Research
9alGlFofAaKYSyild 6.w903X dzy RSNJ (i KS vy I ,0SBREEAN.This Wy’ A NB
followed in 2000by the U.S. Green Building Coun@lISGBC, 2018&unchng its Leadership in Energy

and Environmental DesigihEED}scheme(USGBC, 2018bBesidesdominating their respectivehome
markets, these two schemesvere alsoadopted in many other territories. Several other rating systems
have since been adopted, including Green Star in Australia/New Zealand, and CASBEH Sayaah
Wood, 2008) In total, there are now over 40 rating systems in operation in 160 countries around the
world (CedenaLaurent et al., 2018) covering new as well as existing (renovated) buildings. The exact
contents vary from scheme to scheme, but most focus on the following environmental parameters:
energy, water, waste, land use, emissions, sustainable sourcing amat iadvironmental quality.

To date BREEAM and LEED remain the largesbestdnown schemesAs ofthe end of 2017, there
were 6,657 LEEEertified projectscoveringmore than 158 milliorm? of space. BREEAM can lay claim to
over 15,000 certified buildirgy most of which are in the UK and the rest of EurpeenBook, 2018)

Forthe commeDA I £ NBFf SaidlGdS AYyRdzZAGNEX o0dzAift RAy3a OSNIAU
were introduced to reduce information asymmetry, providing prospective buyers and tenants with a
credible signal regarding the quantitative sustainability performantce duilding. Such buildings are

also valued by the market. In a stuf@hegut et al., 2014)n the impact of green building rating on

property values and rental rates in London UK, BRE&giMied builings commanded a 19.7%

premium in terms of rent, and 14.7% premium in terms of sales, both relative tecadified buildings

in the same neighbourhood.
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In addition to their premium value benefits, green buildings also perform better in environmentaster
The World Green Building CouniWGBC, 2018}¥he umbrella organisation for natiofigbased Green
Building Councils which are behind many of the rating systeotes the following benefits

71 In Australia, Green Star certified buildingsoduce 62%ess greenhouse gas emissions than
average Australiabuildings anduse 51% less potableater thanthe case that would happeifi
they had been built to meet minimum industry requiremeratsly. Thecomparablefigures for
Green Star in South Africa are-80% energy savisg@nd carbon emission reductions and-20
30% savings in potable water.

T Indian buildings certified by the Indian Green Building Council (IGBC) rieseftsrgy savings
the 40-50% range, and water savingsetween 20% and 30% compared to conventional
buildings

1 LEEEertified geen buildings consume 2bless energy and Palesswater compared tonon-
green buildings.

The EU nZEBregulationsdo not refer to existing (commercialpuilding labels or standardssuch as
BREEAM, LEED or Passive House Staridamdber states are free to develop their omZEB definition
according thegeneral frameworkprovided in the EPBDand can applyexistinggreen orsustainable
building standardsln several countries, nationahplementation of @EBregulation is often embedded
in a larger buildingegulationframework This framework often inclub green or sustainable aspects
such asvater efficiency andhe use ofrainwater, accessibility of the buildinand indoor air quality

In the USA, thé. EEBstandardrequiresan improved energy performandevel (reductiors in the3%to
5%range,dependirg on thesituation) compared to the baseline case building performance as specified
by the ASHRAE Standard 90Ameérican NationalEnergy Standard for Buildings Except iRige
Residential Buildings).

Energy Performance CertificateRortugal

The energyerformance rating given in EPCs should be used as an indicator for the energy efficiency of
a property, therefore they can, if well and properly developed, be a useful tool to raise the awareness of
occupants/tenants/owners of the energy performance otithbuilding (and potential measures that
could be taken to improve it) and encourage efficient new building constructions. They can also be
useful to gather data on the building stock.

Portugal began implementingPCsn 2007. Since then, over 1.3 milli&@PCsvere issued and recorded
in a publicly available registry, representing over 15% of the residential building Stoiskregistry
contains information on energy class, year, district and building type.

The energy performancassessments described in Portuguese Buildings Codes ianbased orEU
standards. The methodologi¢ake asset ratings, data derived from building inspecti@n drawings
and building spetications regarding the primary energy needsinto account The calculation
methodology for residential buildings includes three enerdycency indicators: heating, cooling and
domestic hot water, expressed in terms of primary energguired In multifamily buildings, each
dwelling is cerfied individuallyiBroad, 2018)

EPCs for residential buildings comprise the following elements:
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1 The overall energy performance score and other general information, sut¢heaaddress,
photo and size of the building.

1 The quality of the envelope components based omapse grading system, showing the score of
thermal insulation for walls, roof¢loors and windows.

T 1y AffdzadNIGAZ2Y 2F (GKS o0dzAf RAYy3IaQ KSIiG f2aasSao

1 A list of recommendations of potential measures selected by the energy eéxframn a
LINE R S listyaBdracconpanied with clarifying descriptionsThe EPC can display up to 10
potential measures with detailed information on the technical description, the investment
required,and the benéits expectedfrom the implementation of each measure.
 Comparisonofthé dzA f RAy 3Qa LISNF2NXI y*OS A GK GKS YI NJ

Figurel3: Example Portuguese EPC
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Compliance checks are important. In Portugal tbegsist of two approaches: basic and more detailed.

The basic approach includes an automatic &hefcthe data inserted in the EPC registry, followed by a
simple verification of the basic methodologies. The more detailed check on a random sample of EPCs
entails a fulldata review of calculations and an -site visit to test compliance with requirementind
methodologies.

5 Qualified energy experts must be architects or engineers with at least five years of experience in the energy
efficiency of buildings. To obtain the accreditation, the exxpnust take an exam offered WDENEthe national

energy efficiency agency which is also the EPC scheme administrator.

8 There is no requirement to check the actual performance of the building.
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Energiesprong, Netherlands

Deep renovation of existing buildings can be a lengthy, complicated and expensive process. As a result,
few buildings in Europe currently undergo deep renovation. In an effort to deliver affordable, net zero
energy renovations on a massarket basis and with minimal disruption to building occupants, the
Energiesprongnitiative was developed ithe Netherlands. At its heart is the shift away from individual
renovations to renovation at scale, i.e. industriafien, by aggregating and streamlining replicable
processes, instruments (e.g. financial models) and products (e.¢falprieated materials or modular
buildings). The main benefit is a lowper unit price due to economies of scale since processes are
standardisedand marginatosts decrease with increasing production levels.

The DutchEnergiesprongroject has demonstrated that the costs for a holistic net zero renovation of a
terraced house cafall from EURL30,000 for the first piloproject in 2010 tcEUR70,000in 2018 while
realising a @ to 80% energydemandreduction Thisis based ora combination of econoras of scale
and 3D designed prfabricated materialsTo boot the onsite execution takes as little as one week,
limiting the burden forthe inhabitants, while at the same time increasing comfort and improving the
look of the house. This statsf-the-art renovation programme is embedded in a holistic approach
(aiming to meet the requirements afegulatiors, sales channelgjet-zero retrofit, marketing, value
uplift and finance), involving all relevant actors aadhievingupscaing through an industrialised
production process.

The project has benefitted from the lessons learned in previous Dutch initiatives to implement holistic
renovations accumulating experience through each iteratidn 2010, 134 houses in Roosendaal were
targeted at a cost ofEUR130,000 each. In 2011, 150 houses in Kerkrade were retrofitted to passive
house levels at a cost URL100,000 each. Finally, in 2012, 188w&energy dwellings were renovated

in Apeldoorn at a cost URB0,000 per dwelling. The latest projects had an average cdsyé¥0,000

per dwelling. These projects show how quickly the price/performance ratio is imprésirachieving

the same ambitius energy performance, i.e. neero energy levebringing about70 to 80% energy
demand reductionThe model is currently being replicatectle UK, France, Italy, Germartiie United
Satesand Canada.

Figurel4: Installation d premanufactured facade in an Energiesprong project in thieedKingdom

Source: Energiesprong International
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Another innovative competitor in the premanufactured nevalydzA £ G YIF NJ SG4 A& LYO9! Qa
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of European countries. In a process that claims to offer high levels of environmental sustainability,
modular housing is located in pleasant surroundings and is designed to meet the needs of residents who
wantto live in homes of their own, but hawnly limited income(EU Innovate, 2017)

5. Recommendationfor SY K| Y OAyYy 3 ¢ dzNJ S Qa 0 dzAf

policy framework

Based on thegap assessmerif ¢ dzNJ S& Q& SEA & (rlh shain tha2light &f & nufmber of S 6 2
models implemented in other countrieghis sectionpresentsa number of realistic and practical
recommendationsy categoryto improve¢ dzNJ S Qa o6dzAft RAy3d SySNHe& SFFAOAS

Administrative and institutional

Establising an independent energy efficiency agensill be crucialto combine policy efforts
and energy efficiencyneasures minimise overlapscoordinate ancharmonise the efforts of all
stakeholders, supponariousrelevantgovernmentdepartments with specialist know hownd
contribute to the widespread dissemination of informatioifhe newly established Department
of Energy Efficiency and Environment will play a crucial role in this regard.

The energy efficiency targefsesentedin the Energy Efficiency Strategye only genericgoals
and refer to the whole building stock, or large sectors like buildingsger than10,000 n.
Furthermore, theoverall targets for 202%re set without any breakdown for specifiegions,
building groupsand the time frame till 2023 Rathermore specifictargets, with a clear time
plan, reflecting sector and regionspecificcircumstancesould be more effectiverhe following
can serve asxamplesto simple and clear targetsll new commercial buildinga climate zone
1 built after a certain date shouldneet class A or B coolingtandard; at least 20% of all
residential buildings iclimate zone& should have appropriate thermal insulation by 200®jle
this figureis to raise by 20% every year, resulting in net savings oéréain levelin GAVh. A
number of EU countries as well as others have already set such conargets which can
provide a basis for this purposBuch apecificapproach will help t@ddress sctor- and region
specific circumstancesandfacilitate realising the overall national targefrogress towardghe
targets set should be monitored anchudited by independent bodigsto provide input for a
realistic evaluation of policy effectiveness.

Existingbuildings
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Anational building renovation strategghould be developedrioritising energy efficiency in line
with the Urban Transformation Plaand includingannual targetsfor broad renovation clear
policies measuresand finaning mechanismdo enable such renovatiom the existing building
stock. The strategy should build on theottom-up assessient of technology, secterand
regionspecific potential, cost and benefits of energy efficietmghnologies and measures in
retrofitting the existirg building stock



Heating and cooling technologies

A plan for the phaseut of inefficient heating and cooling equipment and lightistgpuld be
developed Policies should address the potentasts and benefits (including savings in energy
demand)assoaated with theintroduction of efficient lighting technologiesuch ashosein the
BEPTR.Similar phaseut policieshave already been introduceith variousEU countries, for
instance for norcondensing gas boilers, achieved by setting an efficienay dinal facilitating
the phaseout process throughthe Ecodesignregulation Similarly, he phaseout can be
triggered by acleartimeline supported by incentives for producers and distributors of efficient
equipment, followed by incentiveghere relevantfor more energyefficient equipment as well
as by disincentives foinefficient equipment guch as higher taxgsThe phase out should be
encouragedby governmerdsupported guidelinesand by raising awarenessabout passive
cooling and lighting, as well &e introduction ofexemptions from building permits for existing
buildings implementing these passineasuressuch adight wellsandshading.

Settingminimum standardgor energy efficiencyf coolingdevices indicated by seasonal energy
efficiency raips at levels,for instance twice as high as the average efficiency of technologies
currently available in the markebr above averageU best practicesanticipating the expected
increasein demand forcooling in the futurewill be important Such stadards can be supported
with regulations on the production and efficiency of equipment, asguirements applicable to
the operation and mainteance of equipment.

Green buildingNew buildings

While adaptingan overall buildingpolicy framework,both greenbuildingand energy efficiency
policies should bemphassed and alignedwith each other,targeting different buildingypes
and climate zonesSuch a framework should include measuresegarding performance
standards, accessibiligf the building water wsage,indoor air qualitystandards andenewable
energyconsumption Existing international greelpuildingstandardswill be a key starting point
A master plan for green buildingshould be developedncludng clear definitions ofpplicable
performance requirements, annual deployment ratesrequired investment in terms of
technology and finare, not to mention themodels applicable Trese energy performance
requirements should be higjphambitious For instance targets set to matche level ofnZER
would not be offthe-mark

Renewable energy
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Potential synergiedbetween renewable energyand energy efficiencytechnologiesshould be
assessedBased on thisassessment, promisingchnologes and regionspecific targets should

be deployedfor instanceto enable theintroduction of more efficientair-to-air and geothermal
heat pumpswhile the required electricity is supplied from renewable sources (including
buildings integrated PV system#)centives should be offered and awareness should be raised
to facilitate the achievement othese targets Also the role of renewable energy in district
heating and cooling should be assessed, and for regions with such potential, a roadmap should
be devebped ahead of policy design. More renewable energy uptedke be initiated bythe
development of a masteplanfor renewable energy for buildingbased on regional potentials,
requirements of the building stock, cost and availabdityl suitabilityof technologes, as well as

the social and economic benefits of local renewable energy resources



Financing

- New and innovativenodelsof financing energy efficiencshould be developed by accounting
for ¢ dzNJ S@ Qa yI (A& These mAdelNLadz¥akelteyirOS revolving funds,
property assessed clean energy (PACE), ESCOs, energy efficiency oblgaiiebsl financing.

The models should addresspecific requirements applicable to variousuilding types,
consumers and regiorsnd aim for thedeploynment of both existing and newnergy efficiency

and renewable energyechnologies When applying different finacing models to different
policy items, it is important to choose the most promising amplicableones For example
ESCOshould be supportedvhere they arethe most suitablesolution, i.e. for public or large
commercial buildings, while advantageous loans and revolving fumdax reductiongre more
relevant for residential buildings. The right combination depends not just on available funding
but also on policy prioritieas perthe other measuresliscussed

- A schemdor implementing energy efficiency measures directly subsidised for a limited number
of buildings (privatelyor publiclyowned), well distributed across the geography to create more
Turkish best practice casaodels to help with raisingublic interest in smider townscan be
recommended Themodels thus built up shoullde informative, easily and widely accessjlae
well as replicable by less experienced contractors or home owhenslingmodelsshould also
be developedfor this effort. The generated inforation should also be useful for building
owners in choosing energy efficiency measures and discussing the implementation with
potential contractors.

Consumers

- Hforts to improve the pricingstrategyfor electricity and gashould besustained prioritisingthe
social and economic welfare of consume@ne way of doing this could be increasing the
number of pricing tiers (lower unit prices for smallecale consumers),to make energy
efficiency investments economically attractive for higher consumptionwseats, ad designing
a balanced pricing strategy fow-incomeandlow-consumption end users

- Thepublicengagement should be maintaingadl raiseawarenessabout energy efficiengyand to
encouragemore informed choicesabout energy efficiency investmentin-classand onthe-job
training programmes for engineergchnicians and contractoras well as municipality officers
can be organised throughout the countifhese programmes shouldm to disseminateup-to
date know-how on theoretical calculationsase studiesoveringboth good and bad examples
typical to the specific context (climatezone building types)and practical tips forthe
implementation of energy efficiencymeasuresin buildings. The trainings for engineers and
contractors would benefitrbm economic analys of energ efficiency applicationsas many
low-efficiency decisions are made based on the misguided assumption thateffigiency
buildings are significantly more expensive thandefficiency onesA lifecyclecost perspective
shoud see increased popularity avoid shortterm thinkingon investments Passive heating
cooling lighting and ventilation technigques need to be either integrateddrthese trainings or
covered in dedicatedraining programms about passive/ green buildngs to raise interest
among the lowersodo-economic group of developersandto disseminatethe relevantknow-
how which would leado commitment to energy efficiency among all stakeholders

- A userfriendly online databasewhich could be developebly the proposed agencyo cover
energy efficiencyssue3 of recommendable energy efficiency products availainiéhe market
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(like ETL in UK, TUREEFF LEBSE Lists in TurReshould be prepared to supporthe wider
public inidentifying the level ofenergy efficiency of equipmestinvolved in a projectThe
existing databases described above are designed to support the particular programmes through
which they are developed and maintained, and as such, may exclude some perfectly good
products or includeproducts that only satisfy high efficiency requirements under given
conditions (provided by the programme) due to particular limitations of the progranihe.
proposed database instead, should be listing equipment based on energy efficiency
performance ad be kept upto-date andat equidistance from all producerk vendors and
sectors to guarantee impartiality

Online energy efficiency calculators enabling tisersto compare their consumption and saving
potential with best case and average benchmarkth@ir own contextcan also be expected to
encourage endisersin terms ofconsideingenergy efficiency investments.

Development of user friendly anbigh quality energy efficiency games for mobile devijces
backed up by more formal education on climate eha and clean energy topics in schoak
help raise awareness abouind establish the understanding of energy managemamiong
youngergeneratiors.

Following the developma of these (and other)tools, a widespread campaigran be launched

to raise awarenessabout energy efficiency ahd perhaps climate changegmong the wider
public. Newspapers andVchannels can be involved as well as interhased social media, as
different media channelsusually reach different social groupSuchcampaigis should be
conductedin close coordination with thproposedenergy efficiency agency.
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