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ABSTRACT

Building energy retrofit has become crucial in reducing the energy consumption of buildings since
buildings have a significant energy consumption rate. Therefore, energy retrofit can reduce energy
consumption while improving energy performance, and the building’s overall image can also be
changed. However, as it is for new buildings, governmental organisations should control and audit the
building energy retrofit process to provide the requirements and keep the standard. Recently, energy
retrofit gained popularity worldwide with the increasing interest in ‘sustainable development’ and
‘energy efficiency’ issues due to the existing building’s role in energy consumption. In this case,
different countries have developed policies based on their situations. For instance, since Europe has
numerous old buildings, regulatory processes, incentives, and public awareness drive the retrofitting
process. On the other hand, in the USA, companies offer energy-efficient retrofit solutions to building
owners or operators due to the characteristics of the market-based driven energy retrofit process.
However, Turkey has general laws on energy efficiency in buildings, such as the Energy Efficiency
Law and the National Energy Efficiency Plan, as the building energy retrofit process is a brand-new
topic. Thus, there is a need to develop detailed directives and incentives to manage the process
efficiently. This paper discusses regulatory approaches and policies used for the building energy retrofit
process in the European Union and the USA to develop proposals for the Turkish construction industry.
First, it provides a comparative analysis of the policy-based process of building energy retrofit. For this
purpose, the official building energy retrofit regulations are examined, pros and cons are discussed.
Finally, a regulatory approach is proposed for the Turkish construction industry for building energy
retrofit by investigating the challenges and opportunities.

Keywords: building energy, building energy retrofit, building energy retrofit policy, building energy
regulation, building energy directive.

1 INTRODUCTION
According to the International Energy Agency (IEA), the building sector consumes one-third
of the worldwide energy. In developed countries, building energy codes are developed with
a broader scope, including renewable energy sources. However, existing buildings need more
attention regarding energy improvements [1]. Concerning this, the European Commission
started a program called ‘Renovation Wave’ [2]. The program has three main aims: tackling
energy poverty and worst-performing buildings, energy renovation of public buildings and
social infrastructure, and decarbonising heating and cooling. Besides that, the USA’s
Department of Energy develops strategies for benchmarking the buildings to follow and
incentivise the improvements. To do so, the US Department of Energy publishes a document
on building energy benchmarking policies and performance standards [3]. Moreover, to reach
United Nations (UN) Sustainable Development Goal 7: Affordable and Clean Energy, some
sub-targets are set forth. According to these targets, it is expected to double energy
improvements by 2030, promote investments in energy infrastructures, and help developing
countries develop their energy infrastructures [4]. Unlike European Union and the US,
Turkey does not share a strategy for building renovation. Rather than that, it puts some rules
in the Energy Efficiency Law [5] and Building Energy Regulation [6] following the Turkish
Standards for thermal insulation requirements for buildings (TS 825) [7]. However, on behalf
of generalised national regulations or laws, it is necessary to have building energy retrofit
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strategies directed by local authorities since energy efficiency is directly related to
environmental and climatic conditions. This paper aims to discover the upper-scale building
energy retrofit strategies that lead local governments in the European Union and the US and
make inferences about what to follow during the strategy development process for Turkey.
The reason behind selecting the European Union and the US is that having multiple climatic
zones and different building cultures reflect the local characteristics of the building codes
and regulations.

2 BUILDING ENERGY RETROFIT POLICIES

Energy consumption and the energy demands of different territories may differ according to
the political situations, building stocks, and climatic conditions. According to that, energy
policies vary. For instance, 85% of the building stock of Europe was built before 2001.
Moreover, 85%—95% of today’s buildings will still be standing in 2050 [2]. Therefore, the
European Union created more direct, specific, and detailed directives for the energy
renovation of buildings. On the other hand, the US, rather than directives, created some
encouragement programs such as building benchmarking and the Building Performance
Standards program (BPS) for local governments.

2.1 European policies

There are mandatory, incentive-based articles and recommendations for building energy
renovation in the Directive on the Energy Performance of the Building proposal in 2023 [8].
The first version of the Energy Performance of the Buildings Directive (Directive
2002/91/EC) [9] draws a framework for renovating the buildings. In that sense, more than
25% of the surface area of the building shell is renovated, or if the renovation cost is more
than 25% of the value of the building, it is considered a major renovation. According to the
directive published in 2002, there are three main ideas: the renovation should be cost-
effective, incentives should be provided, and the function of the building should not be
changed during the renovation. The incentive system is left to the member states. As a recast
to Directive 2002/91/EC, Directive 2010/31/EU is produced. Starting with Directive
2010/31/EU, building renovation started to be mentioned more often. The major renovation
is defined for any building, unlike Directive 2002/91/EC, without considering its size.
Moreover, in Directive 2010/31/EU, renovation plans started to be considered for the
Member States [10]. The European Commission announced the Directive (EU) 2018/844
[11] as an amendment to Directive 2010/31/EU. This directive focused on the 2030 targets,
which are aimed at reducing green gas emissions by 40% until 2030 compared to 1990. In
this instance, there were more efforts on the building renovations related to the lifecycle of
the buildings, long-term strategies, education, cost-effectiveness, financial mechanisms,
services, etc. The Directive (EU) 2018/844 became a base for the latest directive proposal
prepared on March 2023 [8]. Then, the European Commission published the Renovation
Wave program for the member states [2]. In the Renovation Wave program, the European
Commission defines some strategies as ‘energy efficiency first’, ‘affordability’,
‘decarbonisation and integration of renewables’, ‘life cycle thinking and circularity’, ‘high
health and environmental standards’, ‘the green and digital transitions’, ‘respect for aesthetics
and architectural quality’. In the Renovation Wave program, as a result of public
consultations and analysis, the large-scale renovation program’s principles are shaped as
follows:

e Strengthening information, legal certainty and incentives,
e Ensuring adequate and well-targeted funding,
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Increasing the capacity to prepare and implement projects,

Promoting comprehensive and integrated renovation interventions,

Making the construction ecosystem fit to deliver sustainable renovation,

Using renovation as a lever to address energy poverty and access to healthy housing for
all households,

e Promoting the decarbonisation of heating and cooling.

In order to realise the Renovation Wave, the European Bauhaus initiative is established
as a funding organization. The initiative aims to create a bridge between the stakeholders in
Europe to create a more sustainable building stock for the future with the values of
sustainability, aesthetics, and inclusion [12]. As a blend of Directive (EU) 2018/844 and the
Renovation Wave program, the new Energy Performance of the Buildings Directive (EPBD)
[8] proposal emerged. The building energy renovation-related articles of the proposal of
EPBD are given in Table 1.

2.2 USA policies

In the USA, there is no federal code for building energy retrofits. However, in terms of
building energy regulations, as it is called in the USA ‘codes’, the decision is left to the states.
Most states apply the International Energy Conservation Code (IECC) [13]. IECC does not
give direct standards for building energy renovation. However, it provides the general
standards on climate zones and their relationships with the building’s thermal envelope,
requirements, etc. According to the code, additions, alterations, renovations, or repairs should
be done according to the defined rules [13].

Recently, to monitor the situation on a federal scale, the US Department of Energy Office
of Energy Efficiency and Renewable Energy established a Building Performance Standards
(BPS) program [14]. Moreover, the US Energy Protection Agency published a toolkit for
building energy benchmarking and transparency. That toolkit has four sections: (1)
benchmarking and transparency, (2) Building Performance Standards, (3) state and local
government coordination, and (4) data access. According to the toolkit [3], the stakeholders
of the building benchmarking are building owners, the public, state and local governments,
and residents. The main aim of the benchmarking for the states is to follow local governments
to create a building energy upgrade policy process with the help of BPS. For the building
owners, the main aim is the encouragement by cost savings and the potential for energy use
reduction. For the public, the motivation aims to improve indoor and outdoor air quality,
create new job opportunities, and improve public health. And finally, for the residents, it is
desired to enhance comfort and resident satisfaction. The toolkit develops some strategies to
integrate energy efficiency benchmarking to states and local governments, as in Table 2. As
a supporting document to the benchmarking plan, Energy Star sets a manual for energy
upgrades for the buildings [15]. At its essence, the Building Upgrade Manual is a
recommendation book for businesses considering building energy upgrades. The Building
Upgrade Manual aims to assist companies with benchmarking, investments, financing, retro-
commissioning, lighting, supplemental loads, air distribution systems, heating and cooling,
and facility-specific recommendations.

WIT Transactions on Ecology and the Environment, Vol 261, © 2023 WIT Press
www.witpress.com, ISSN 1743-3541 (on-line)




16 Energy and Sustainability X

[o0)s BuIp[ing
o3 Jo JudwdAoIdwI SnONUNUOD 10§ PAIAPISU0D 3q PInoys saydeordde
K103RIN321 ‘B2 JRLp) UI ‘sansst dIysIoumo 10 saAnudoul Jds se yons

SOATJUIOUI OIWOU0ID AQ SWOIIIA0 2 JOUURD SINSST JWIOS B 91 ], K1012pURIA 44
"BoIR
90BLINS 1O dNJBA JNOQE SI 1 J1 9dA} uorRAOULI JO[EW J09]3S P[NOYS OS[. spIepuels doueuLoyod
S9JBIS JOqUISJA “sSSuIp[Ing 2y) Jo sired pajeAOUDI 2y J0J SjuswINbal A319u0 WU
ooueulIO)Iod WNWIUIW Y} SUIJOP PINOYS SOJE)S JOqUIOW Y], K1oyepuey 81 pue uoneaouar dooq
"PaIAPISU0D 9q PINOYS "0 WSII|
[exmeu d3enbape ‘Ajifenb [EJUSWUOIIAUD JOOPUI ‘FUIPBYS ‘SJUIWI[O
3ur[ooo pue 3urnjeay aA1ssed ‘SUIj00d pue UOHR[USA ‘S[BLIdJEUL
o) JO SONSLIAIORIBYDO [BULIOY) SOPISA [9AJ] [BI0] IO [RUOIFAI ‘[eUOIIRU UONEPUSUILIONNY A3ojopoyjou
oy ur paje[nored oq ued s3urpmg oy} Jo dduewioprad A31ouo oy, /K10)epUBIA 71 pue uonenoe)
‘s3uIping ay} Jo 9oueuioy1ad ojew[d
oY) 309J21 prnoys sSUIpIng ay} Jo s91eoynIod ddueuiofdd A31ouyg K10)epUBI B[]
"PapN|IX3 9q JOuU P[noys s3uIsnoy
[B100S U], "PAIOPISUOD 9q P[NOYS SSUIABS ASI0UD pue ‘AJLIR[NOIID
‘Ay1Tenb [BIUSWIUOIIAUD JOOPUI YIIM SUOIIIPUOD [I0] Puk d3ueyd
drewr[d ‘suonIpuod dnewI[d ‘yuswrordur A319us Surping a3 SuLmn(g UOIIEPUSUIWIOINY I1
-aAneniur sneyneq ueadoinyg jo d[ay a3 £q UORI[OWAP I9AO0
pajowoid 2q pinoys asn-a1 aandepe Jo UOIIBAOUI 3y} Jo uonowold oy Paseq-oAnuIU] '/
‘sue[d UOIIBAOURI 3]} UI SUOIJBAOUDI SUIpP[INg
JO SWId) Ul PAIAPISUOD 9q PINOYS SFUIP[ING I} JO S[IAD JJI[ S]OYM Y], K101RpURIA L
‘sgurp[inq Suruiojrod-1s10m uo uIsnooy Paseq-oAnuAdU]
pasSuelre oq pnoys ylomawelj A10S1Ape pue ‘[eroueulj ‘Aroje[ndar y /UOTJEPUSUIIIONY q9
‘Kouarorygo A810u9 Jo suuo} ur Aurond y3iyg oyp 9q pinoys Kouoro1jJo
uoneaouar doop £q s3urping ay3 Jo Louoronge A31ous oy Sursearouy UONJBPUSTIIIOIY 18} pue souewrojrad A3rouyg
dPnIE 3y} Jo Auewming Jpnae dy) Jo adoas | popPnay Jo11e 3y} Jo K10333e)

(€207) 2An2211(] sSurp(ing Jo aouewLoj1dd A31ouy 1oy [esodoid woij sa[one uoneAouar A310ud 3urpjimg | 2[qe],

P
2
(2
2

-]

=)

=

o

[

(=3

(]

(€]

-

o

o

G

>

~
k=
o
g
=
o

g
>
=]

m
o

=

g

=]
E=}
<
>
en

i)
=]
Q

m
=1
l=}
P
k=
=]

=
Q
<
g
=1
<
S

T

e

=

www.witpress.com, ISSN 1743-3541 (on-line)




Energy and Sustainability X 17

" UeOT uoieAOUY NH, 91 Juownysur [eroads € opraoid
Kew uotu) ueadoinyg ‘I0A00IOJA SSUISNOY S[qRIOU[NA O} JO SIQUMO

oy 03 sooueulj 10J sovjuerens opraold pnoys sojes JoquId Y[, PIsSeq-0AIUIOU] €9y
‘sde3 oouewrojrod proAe pue aoueuiojrod
10)9q [0BAI 0 JNO PALLIED 3q Jsnw suoreAoudy "sdiysioujred
dreanrd-orqnd Sunearo pue suonengar Aq joxrew Surudsop
JO swird) ut 9o [eronio e Aefd sioxewkorjod [800] ‘osed jey) uf K10)epUBI
"SUOISSIWD JO UONONPAI JYSIY asned Aewl pIepue)s uoneaoual doap v /UOTJEPUIIIOdY BEE
“)003s 3uIp[Ing ASIdUS 0IIZ JoU [[IBAI 0) Aq P[NOYS WL U}
PUEB WIS} AU} QUIJIP PINOYS SAJBIS JOqUIAW ‘OSBD Jey) U] 19K me[ UoIu)
ueadoing ay) Ul paulIp U2q JOU Sey  UoreAoudl doop, Jo WA} YL UOIBPUIWIIOIY €€
"UOIJBAOUD]
a1 Jo sa3e3s JuaIoIp A ul parjdde oq pynoys soARUIOUT JUAIPIP Paseq-oAnuIU]
PUB UOIIBAOURI PIZe)s U} Ul PAYSI[eISd 2q P[NOYS SIOBHUO0D WId) U0 /UOTJEPUSUIIOIIY BrE
"0)2 ‘SUOIJBAOUI
J01u21x2 ‘SuIp[Ing 2y} JO UONIPUOD SUNSIXD ‘QUIT} UOIIBAOUDI
‘osn 3uIp[ing e3pnq uoqIed Surnsal ‘SSOUIANIILJI-1S00 SULIIPISUOD
Aq pPaproap 9q pInoys uoreAoual 3y} Jo od£) ayy asuos jeyp uy
‘suondo yjoq a1e uonesouas doop padess pue uoneaouas doop deys-ouQ UOI)EPUSIIIOIIY 43
"onunuod Aew SpIe dje)s “AI0jepuell dW099q SPIepue)S A31oUd PIsSeq-oAIUIOU]
wnNWIu 10}y ‘S3uIp[mgq oy} Jo spIepue)s A310Ud WNWIUI AI0JepuBl /UOTIEPUSUITIOIY
oy 03 SUIYOBAI [UN SUOIIBAOUAI O} SJURIS JAIS ABW SIJL)S JOqUIdW Y[, /K10)epUBIA ST
‘uoru() (oSed
o) 0} SIUSWISIAUI PUE S}1I0JJ2 oy} 1odar pnoys sajels Joquiawt Ay |, K101BpURIA BT snoia21d woij panunuoo)
‘parjdde oq spiepue)s douewiojrod
PINOYS SIATIUIOUL [BIO0S PUB JIWOUOID ‘dI0JIdY) SSuIping Sururrojrod A3I10U0 WU
-1s10M 92U} JO JudwdAoxdwr A319ud ) ut 9q prnoys Ayond Ay, Paseq-oAnuAdU] €T pue uoneaouar doa(g
dPnIE 3Y) Jo Arewwing dpPnae 3y Jo adods | rapniy Jd1.1E Y] Jo A1033)e)

‘panunuo)) 11 9[qeL

P
2
(2
2

-]

=)

=

o

[

(=3

(]

(€]

-

o

o

G

>

~
k=
o
g
=
o

g
>
=]

m
o

=

g

=]
E=}
<
>
en

i)
=]
Q

m
=1
l=}
P
k=
=]

=
Q
<
g
=1
<
S

T

e

=

www.witpress.com, ISSN 1743-3541 (on-line)




18 Energy and Sustainability X

"S9N)LIOYINE [BJ0] ) 0} JUINSUOD
Kq paudIsap 9q prnoys SIOLSIP Y} SIPISAY "WISAS009 AJTUNUIWIOD
101399 & 98210 ABW SUOIIBAOUSI 9[BIS POOYINOquIIou Jo J1IsI

UOTIEPUOUIIIONY

BGE

‘s3urp[nq Suruioyrad-jsIom oy Surpre3ar renonied ur [oA9] [euonBU
pue [euoI3aI Teo0] Je }o03s SuIp[Ing uorun Y Jo ssardoid pue uorenys
9yy uo yodar Arewwuns e ysiyqnd prnoys uorssiwwo)) ueddorng oy,

K10)epUBIA

BET

‘uUONBAOUAI A19Ud Surp[ng dy} 10§ sawwer3ord y1omowery
[enuuen MW £707—1Z20T [819A9s Aq payroddns oq ues s91e)s JOqUIDIA

Paseq-oATIuSOU]

144

"SUOIJBAOUAI JUIIONJJI-A3I0Ud 210w d¥ew 0} s1ouueld [eoo[ pue
$100}1y018 25BINOJUL PUE SSOUAIeME J1[qnd U} OSBAIOUT [[IM S}OB 9SAY T,
‘s3ururen se yons sawwrer3ord pue suone[si3a] Jo ssa001d uonBAOUI
A312u2 JuIp[Ing 9y} UI pUB POAJOAUI 3q P[NOYS SINLIOYINE [BI0]

UONEPUIWWOIY

cs

uoneINSU0d pue
Sunaodai ‘uoneioqe[[o)

" UBOT UOPRAOUY NH, 21 Juownysur [eroads & apraoid
Kew uotu) ueadoinyg ‘I0A00IOJA "SSUISNOY J[qRIOUINA O} JO SIQUMO
oy 03 sooueulj 10J soojuerens opraold pnoys sojes JoquId Ay [,

PIseq-0AnUdOU]

4

‘“uoneAOUdI A319Ud Surp[ing oy 10§ sowter3ord yIomawesy
[enuuenOW /£ 707—1207 [810Ads Aq pajroddns 9q ues sojels JOqUISJA

PIsSeq-0ANUIOU]

144

Suroueur,|

‘Spuny () SULIOPISUOD SOAIJUIIUL [BIOURULJ PUB ‘SIONIOM PI[[IS
yim 103uomns 9q prnoys sue[d UoneAOUI Y[, "SOIFOJBIS UOIIBAOUI
w193-3uof Suroefdar suejd uoneAOUAI YSI[qEISI P[NOYS S9IBIS JOqUIDIA]

K10)epUBI

6C

sue[d uoneaoual
SuIp[ing JeuoneN

*9ouewLIOfdd ASIOUS WNWIUIW OB 0} SOAUIIUL
[eroueuly papraoid aq pinoys sasnoy [e1o0s se yons s3uIsnoy sjqerouinp

Paseq-oATIuSOU]

8y

"“UONBAOUAI AQ SpIEpUR)S ASIQUS WNWIUIW JAJIYO.
01 POYSI[qeIS? 2q P[NOYS JUSWIUOIAUD ANBIOQR[[0J PUB AIOSIAPE [BJ0]

UOIEPUSUIIIONY

Ly

"SIONIOM UOTONNSUOD
UOIIEAOUQI JO SUOIEONPI PUE $39J UO SNO0J PINOYS S3)L)S JOQUISIA

UOT)EPUSUIOIY

PoY

(oSed

snoraaid woiy panuruoo)
spiepue)s douewiojrod
A3I10U0 WU

pue uoneaouar doa(g

dPnIE 3Y) Jo Arewwing

dPnIe 3y) Jo 3dods

drdpniy

Jd1.1E Y] Jo A1033)e)

‘panunuo)) 11 9[qeL

P
2
(2
2

-]

=)

=

o

[

(=3

(]

(€]

-

o

o

G

>

~
k=
o
g
=
o

g
>
=]

m
o

=

g

=]
E=}
<
>
en

i)
=]
Q

m
=1
l=}
P
k=
=]

=
Q
<
g
=1
<
S

T

e

=

www.witpress.com, ISSN 1743-3541 (on-line)




Energy and Sustainability X 19

-o1j10ads Suip[ing aq prnoys a[npayds Sunzodar oy,

ssao01d pue
ompayos Suntodal Jo uoneuruIAdJ

*039 ‘az1s Surp[ing ‘diysprey [eroueulj ‘sajel
Kouednooo SuLopIsuod ssa001d douer[dwod Jy) 10§ PISU Ul Ik
ey} sadAy Surp[ing oy oziseydwd p[noys SJUSWUIIA0S [8207]

sad£} Surp[ing ay} Jo uonesNuUAP|

“djoy Suroueury
pue ssa001d souerdwos 19409 ued d[ay siy; Jo adoog "s1oumo
Furpying ayj 03 djoy opraoid ued pajoajes juoumaedop oy,

110ddns Surpuny
puB UonENSIUIWPE 0] d[qIsuodsal
jusunedap Jo UOHBUIULIANA

Korjod Surpeuryouoq €
Surugisap 10y syurod UoISIOAJ

"ss2001d uonejuswddwl pue U eWL[NI Y]
Ul SIOP[OYaY LIS M Juotagesud apraoid jey; weo) e Surjear)

juowagesud Juro3uo 10§ SUIMO[[Y

‘JuowaSe3ud Jopjoyayels ay) 10 papiaoid aq pinoys AN[IqIx9[]

JuowWASe3ud JO 2INIONNS € Junear)

"ss9001d a3 Surmp pauwojur 3doy pue aseyd uSisop A[Ies

oy Ul papn[oul 9q prhoys siopoyayels yoeordde Surkyrun o SIOP[OYaY.IS A391e18
)14 SIOP[OYOL)S JO ISI| B O)EW P[NOYS SIONEW UOISIOOP [800] Pa3ISOIO)UI Y} JO UONEO U] uowoFe3uo Jopjoyayels
£33yea)s ay) Jo uonmuydq £33yeays ay, A33yeays yo adL,

(1107) Aousredsuer] pue Sunprewyoudg AS1ouy Surp[mg I0j J[00], 3y} woj sar3ajens speiddn A31oud uipjing :Z 9[qe],

"SooueISqNs [NJULIBY JO [eAOWAI pue A)[enb [ejusuoIIAUS
Joopul AUj[eay 9y} 0} 9INqLIUOD PINOYS UONBAOUI AFI0U0 JUIp[Ing K10)epueiy S¢

"POpN[OXd

9q j0U p[NOYSs s3UISNOY [B100S Y[, ‘SSUIABS ASIOUS PUE ‘AJLIB[NOIIO
‘Ay1renb [BIUSWIUOIIAUS JOOPUI YIIM SUOLIIPUOD [€d0] Puk d3ueyd Kyoyes pue
drewr[d ‘suonIpuod onewId ‘yuswarordur A319us Surpymg oy Suumng UOIJBPUSILIIIOIY 11 yreay ‘Ajenb are 1oopuy
‘Ajpiqouwt pue AJ[IqQISSa0oe JUIWIdFRUBW 19JeM ‘AJISIOAIPOIq (o8ed
0} SUNNQLIUOd SAINIONISLIJUI USAIS pu UONR[NSUI pUB UONBIJUIT snorAadid woiy panunuoo)
A319U0 pue UOKB[NSUI ‘SONAYISIe SuLIdpIsSuod uononpoid pajeoriqejord UoI})[NSUO0D pue
o1qerdepe A[[eoo] 10} ue[d [BLIISNPUI UB 9)LAID P[NOYS S9JBIS JOqUIDIA UOTIEPUIUILIOIY qs¢ Sunaodar ‘uoneioqejo)
dPnIE 3Y) Jo Arewwing dpPnae 3y Jo adods | rapniy Jd1.1E Y] Jo A1033)e)

‘panunuo)) 11 9[qeL

P
2
(2
2

-]

=)

=

o

[

(=3

(]

(€]

-

o

o

G

>

~
k=
o
g
=
o

g
>
=]

m
o

=

g

=]
E=}
<
>
en

i)
=]
Q

m
=1
l=}
P
k=
=]

=
Q
<
g
=1
<
S

T

e

=

www.witpress.com, ISSN 1743-3541 (on-line)




20 Energy and Sustainability X

‘3urpngq oy jo uonerado oy Aq paydope oq prnoys SOLIIN

KJ1ATIOR SsouIsnq SUIZI[BWION

‘uoneoo[ [enedsoad 119y} Aq pPaYIIUSPI 9q UL
s3uIping oy ‘wsAs (qrdN) PYnuap] sulpfing anbrun Ag

SI91IUAPI
[9A9]-3uIping Ju)sisuod Surdojordag

‘s3urpnq oy Jo soperddn A31oud 9y} JO $3991J9 Y} MO[[0]
01 193eUR]\ O1]0J3110d S, VdH Y} O} POPPE 9q UBD 2109S JBIS
A31ouy 2y) se yons 3uIp[ing 9y} ynoge uoneuiojul [euonerdd

uoneidojur weisoid

$S32%¢ vle(q

*019 ‘sapuionid Sunyrys

‘spaou 1opjoyayels ‘syudwidoaasp A3o1ouydd) ‘soouewniojrod SUOIBIOPISUOD
3urpying [eoo[ 9y} 03 Furp10ooe pagueyd aq AW SpIEpPUR)S oY, [e90] uo paseq spiepuels Furduey)
BIRp

*A[1sea FurIoyruow
10J [[oM POULJOP 9q P[NOYS Payse Blep ‘uSisop Sdg oy Ul

Kyrenb yS1y yam 30s oJe spIepuels pue
painseaw st douewio)rad jey) Sunmsuyg

"ssuIp[ing
oY) 10J spiepue)s WId)-3UO[ 39S P[NOYS SJUSWUIIAOS [BIO] 9],

oouerdwos 103 swegown © Sunos

odKy K&1odoid £q s[oas ooueuriojrod
£319U0 9¥enULIAIP PINOYS SIONEBW-UOISIOAP [800]

spaepue)s 3umas o[iym sodAy Ajrodosd
Ul SOOUQIIP 9} JO UONIUF009Y

SOLIJoW SpIepuels doueuofod

‘3urping oy Jo uonerado oy Aq paydope oq pnoys SOLIIAN KI1ADOE SsauIsnq SUIZI[BWLION Surpying SwAjddy
*019 ‘suonnodwos ‘Furzianuoour Aq sopeiddn A31ouo Blep SunjIewyouaq
10J s1oumo SuIp[ing 93eInoous ued JUSWUIIA0S [80] PUE )l osn 0} MOV JO UONBUIILIANO
*039 ‘BuI[[oqe| Surpmng uo
‘sjooyspeards 10 sdew aurfuo ‘sajsqom ssoode uado Aq orjqnd Koudredsuen (o8ed

oY) 03 J[qISSII0E 9q PINOYS BIEp SUDIBWOU] A3IoUD o],

e1Ep 10§ yoroidde ue uo uoISIOA(T

"pasn oq ued 1oFeUBIA O1]0J}10{ S JIS
A310uy yey) 103 ‘AjTenb Y31y jeY) paInNsSud 2q P[noys elep Ay,

Kjrenb ejep amsud
03 yoroidde a3 Jo uoneIUIP]

snoraaid woiy panuruoo)
Korj0d Sunyrewyoudq
Surugisap 10y syurod uoIsIAJ

£393e.13S 3Y) Jo uonuydq

£333ea3s 3y,

A39je1)S Jo adA,

‘panunuo)) :g J[qeL,

WIT Transactions on Ecology and the Environment, Vol 261, © 2023 WIT Press

www.witpress.com, ISSN 1743-3541 (on-line)

&



Energy and Sustainability X 21

3 BUILDING RETROFIT POLICIES IN TURKEY

In Turkey, in terms of building energy efficiency control and monitoring, there is a law called
the Energy Efficiency Law [5], a regulation called Regulation on Energy Performance of
Buildings [6] and a standard called Turkish Standards for Thermal Insulation Requirements
for Buildings (TS 825) [7]. The law [5] is created according to the Directive 2002/65/EC in
the process of European Union compliance. However, the recasts were not followed in the
process. The law aims to monitor the buildings’ energy efficiency and make building energy
retrofit applications mandatory. According to the law, an energy management board
establishment is necessary for industrial and public buildings to monitor the process. Energy
consumption reports, and projections must be audited by the General Directorate of Electrical
Works Survey Administration for industrial businesses. There are also incentives in the law.
The projects have to be completed in 2 years to use the incentives [5].

According to the Energy Performance Regulations in Buildings [6], every building must
have an energy identification certificate (BEP-TR). Moreover, according to the regulation,
the building energy performance must be upgraded if a retrofit occurs. All the retrofit
applications must be made according to Turkish Standards for thermal insulation
requirements for buildings (TS 825) [7]. In that sense, TS 825 gives general calculation
methodologies for all types of buildings according to the climatic zones in Turkey. As a
result, Turkey has yet to establish an official strategy for building energy retrofit; rather, there
are some rules for building retrofit.

4 INFERENCES

The European Union and USA have different approaches to building energy retrofit
strategies. According to European Environment Agency, Europe has four different climatic
zones, with different countries and building cultures. Therefore, the European Union has
particular and well-defined policies with recommendations, incentives, and rules to apply in
the member states. On the other hand, USA building energy improvement regulations are left
to the states and the local governments. In that case, recommendations and incentives are
given to the states, and to monitor the situation, systems are created. In Turkey’s case, the
most problematic part is that there is no strategy or plan to follow. There are some rules for
the application of building retrofits. However, no governmental plan exists like the European
‘Renovation Wave’. In Turkey, too, there may be some strategies to spread the idea of
building energy retrofit all over the country. Referring to the European Union and the USA
policies, the proposed general headlines and the scopes of the strategy may be:

e Identification of the energy strategy

o Mandatory requirements

=  The levels of the building energy retrofits should be defined (e.g. deep
renovation, staged renovation).

= The buildings that are required to be intervened primarily should be defined
(e.g. worst-performing buildings).

= The standards that will be used as part of building energy retrofit planning
should be defined.

= The digital systems, software, and tools that are going to be used and their
functions should be defined.

= The energy performance certificate program should be explained, and the
necessary score after the energy retrofit should be identified.

=  Contract types for the building energy retrofit process should be defined.
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= Local governments should establish local renovation strategies and plans to
spread and promote renovation.
=  The local governments should report the situation in the renovation plan, and
the Ministry of Environment, Urbanism and Climate Change should publish the
data.
o Recommendations
=  The local amendments can be done on the standards.
e Methodology and minimum energy performance standards should be defined
by local authorities.
=  Each local government should identify their amendments to the standards used
for the building energy retrofit.
o Incentive-based requirements
=  Vulnerable housings should be identified and supported to reach minimum
energy performance.

e Stakeholder engagement

o Recommendations
=  Establishing non-governmental organizations to support the spreading retrofit
process should be encouraged.
= Local governments should educate the building energy retrofit workers.
= A nationwide industrial plan should be established for the building energy
retrofit.
o Incentive-based requirements
= The local stakeholders should be trained about the strategies, and businesses
should be informed about the incentives.

e Financing and incentives

o Recommendations
= Local governments should establish long-term agreements with the
stakeholders.
o Incentive-based requirements
= Incentives should be created, including mortgage opportunities, loans, and
grants.

5 CONCLUSION

In conclusion, different approaches for Europe and the US affect energy policies caused by
political situations, climate zones, building age and building stock quality. Since the
European Union is aware that most buildings are old, develops policies and building energy
retrofit strategies accordingly. Within this context, the European Commission publishes
directives for the member states, including recommendations, mandatory applications, and
incentives from the central government. On the other hand, the USA knows businesses are
the heart of the building industry. Therefore, the strategies and policies are generally
developed to encourage businesses for building energy retrofit. Thus, the policies are based
on recommendations and incentives. What is typical for the USA and the European Union is
that they do not put general regulations to apply in the States. The regulatory parts are left to
the local governments to consider local conditions. As a result, what is necessary for Turkey’s
case is to have a building energy retrofit strategy at first to spread the general idea and leave
the regulatory process to the local governments for them to cover local issues.
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