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Yrev0vvn Afjhoon
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omoieg €kava ypnomn oedouévaov, Wemdv 1 Aéfewv, &ite oVTEC avapépovionr okpPog eite
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Evyopotieg

Metd v emtuy] OAOKANP®ON TNG HETATTUYOKNG HOL gpyaciog, Oo Mbeia va
evyoplomom Oepud tov emPAénovia kKadnynm Ap. ['edpyo Zrapmovin, Enikovpo Kabnynt
tov Tunuotog Owovopkav Emommuav tov Iavemomuiov Ocooairiog, yio v kaboonynon,
™V Qyoyn, ToAV®PN GLVEPYAGIa Kot TV TOAVTIUN Bonfela Tov Hov TPOGPEPE KATA TN S1IPKELN

EKTTOVNONG TG TOPOVCOG EPYACIAS.

Emniéov, opeilm va gvuyapiotiom 60Aovg 66ovg cuvEBaiay @iAovg Kol YVOGTOVS, WE
omoOVONToTE TPOTO oTNV Olekmepaimon ¢ mapovoag epyacios. I[dwitepa v vmoymela

dwdxtopa ['ewpyatlr) Bactlkn yio tnv moAvtyun Bonbeia g, kébe popd mov g {ntmdnke.

TéLog, BEA® va evyoPIoTNo® BEPILA TNV OTKOYEVELY OV KOl IO10ATEPA TOVG YOVEIG OV KOl

™ Zogia, Yo TV HEYIGTNG ONUOGIG Yo LEVO VTOGTHPIEN TOVS, GE OAEG OV TIG ETAOYEG.
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IHNEPIAHYH

Toa evepyelaKd CLGTHUOTA UTOPOVY VO YOPUKTNPIGTOVV MG KOVMVIKOTEXVIKA CUGTNUOTA. XTN
onuepwv emoyn etvar avEnuévn n avnovyio oxetikd pe 1o mEPPAAAOV TN Olayeiplon TV
TPOTOYEVAV QULGIKOV TOPOV KOl TNV KAUOTIKN OAAOyT). ZVVERTHDC, KoBioTOTOL ETITOKTIKN M
avayKn LETAPAOTC TOV EVEPYELOKOD GUOGTHATOG GE £Va PIOGILO CUGTNUO LLE YUUNAEG EKTOUTTEG
aepiov tov Beppoxknmiov (GHG). Bewpodvroag 10 evepyelokd GOGTNUE MG KOWOVIKOTEYVIKO
ocvotnua €oTdl® otn UETAPOOT GE VEN KOWMVIKOTEXVIKO GLOTAHOTO HEGO omd vEd
EMYEPNLLATIKG poVTELD, OTTOC TV Etanpeidv Evepyelaxmv Yanpeoiwov (ESCOs). . Me m yprion
TOL EMYEPNUATIKOD KapBd yivetar oavaivon tov emyelpnuatik®v poviédov tov ESCOs kot
Tov Tpwv Xvupdoewv (ZopPacn Evepyeiaxng Amddoong (EPC), ZouPaon Evepysiokmg
[TpounBerog (ESC) wor OroxAnpouévn XZoupaocn Evépysiog (IEC) mov mpoceépouvv Gtov
TEMKOVG YPNOTEC EVEPYEWG. XTN OLVEXEW, MHE TN HEOHOSO NG GLGTNUIKNG OVLVOLIKNG
OVOTTTUGOETOL £VO. LOVTEAO TPOGOUOImoNG TS O1dyvong Tev vanpesudv ESCOs otov topéa g
katowkiag, omv EAGda. Ta amoteléopoto vrodnidvouy 0Tt 1 S1YLOT TWV KALVOTOUIDV TOV
ESCOs, cvupdirier o petdfoacn tov evepyelakod cLoOTHHOTOS, KOODG 660 mEPIGTOTEPO
v1oBeTovVTOL 01 GUUPBACEIS EVEPYEIOK®DY VINPECIDOV OV TPOCPEPEL, UEIDVETOL T TEMKN
KOTOVAAWDGT EVEPYELNG KOL KATA GUVETEWL Kol 01 EKTOUTEG aepimv Tov Beppoknmiov. Pwtilovv
EMIONG TN ONUAGIO TOPAUETPOV OTTWG, LETOED AAAMV, 1] SIAPKELL TV CLVAPOV GLUPACEDV Kol

TOV YPNHUOTOOTKOVOUIKOV GLVONK®V (ETIO0TNCELS, EMTOKIO).

AéEarc-krewona: Erapiec Evepysiokav Yanpeosuov, Zoppacn Evepyelaxng Andooong, Loppoacn
Evepyelaxne Ilpounbeiag, OroxAnpopévn ZopPoaocn Evépyeiag, Emyeipnuotucog Koppég,

Yvotuikn Avvapkn, Kowvovikoteyvikn Metdpaocn, Emyeipnuatiké Movtélo

Institutional Repository - Library & Information Centre - University of Thessaly
09/04/2024 17:50:11 EEST - 44.192.45.10



ABSTRACT

Energy systems can be described as socio-technical systems. At this time, there is an increasing
concern about the environment, the management of primary natural resources and climate
change. Therefore, the need for transition is imperative to move the energy system in a
sustainable system with low emissions of greenhouse gas (GHG). Considering the energy system
as a socio-technical system, I focus on the transition to new socio-technical systems through new
business models such as Energy Services Companies (ESCOs). Using business canvas, we
analyze the business models of ESCOs and the three types of Agreements (Energy Performance
Contracting (EPC), Energy Supply Contracting (ESC) and Integrated Energy Contracting (IEC)
that offer to end-user energy. Then, with the method of System Dynamics, a model for simulating
the diffusion of services, in the residential sector in Greece is being developed. The results
suggest that the diffusion of ESCOs innovations contributes to the transition of the energy
system, since the more energy services contracts are adopted, the final energy consumption and,
consequently the greenhouse gas emissions are reduced. They also emphasize the importance of
parameters such as, inter alia, the duration of the relevant contracts and financial conditions

(subsidies, interest rates).

Keywords : Energy Service Company, Energy Performance Contracting, Energy Supply
Contracting, Integrated Energy Contracting, Business Canvas, System Dynamics, Socio-

technical Transition, Business model.
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APKTIKOAEZO

CHP: Combined Heat and Power (Xvvdvacpévn Hapaywyn Oepudtrog kot Hiektpikng
Evépyeiag)

CLD: Casual Loop Diagram (Awdypappo Bpoyov Artidtrog)

CMVP: Certified Measurement & Verification Professional (ITictoromuévog Enayysipatiog
Métpnong ko EraAnfgvong)

EE: Energy Efficiency (Evepysiakn Anddooon)
EED: Energy Efficiency Directive (Oonyia yio tnv Evepysiokn Amodoon)

EPBD: Energy Performance of Buildings Directive (Odnyia yia tnv evepyeloxn andooom tomv
KTpiwv)

EPC: Energy Performance Contracting (Xvppaceic Evepyetaxng Amodoonc)

ESC: Energy Supply Contracting (Xopacn Evepysiaxng [Ipounbetoc)

ESCo: Energy Saving Contracting (X0pBacn EEowkovounong Evépyetag)

ESCOs: Energy Service Companies (Etaipeiec Evepysliaxov Ynmpeoiav)

ESPCs: Energy Service Provider Companies (Etaipiec ITapoync Evepyeliakmv Yrnpeoiwv)
GHG: Green House Gas (Exmounég Aéprov Ogppoknmiov)

IEC: Integrated Energy Contracting (OloxAnpopévn Xoupoacn Evépyetoc)

IPMV: International Performance Measurement and Verification Protocol (Atebvég
[IpwtoKoALo Métpnong kar Emainfevong Amddoonc)

M&V: Measurement and Verification (Métpnon ko Emoin0gvon)

MLP: Multi Level Perspective (IToA0d — Eninedn IIpoomtikn))

NAESCO: National Association of Energy (EOvikr| 'Evoon Etapioov EvepyslakovY mmpeciav)
PSS: Product- Service System (Zvotmuata Yrnpeoiog [Ipoidvtoc)

QAI: Quality Assurance Instrument (Epyaieio Atacodiiong [Todtroc)

SNM: Strategic Niche Management (Xtpatnywn Alayeipion Gvilakwv)

TIS: Technology Innovation Systems (Teyvoloyikd Xvotiuota Kawvotopiog)

TPF: Third Party Financing (Xpnupatoddton and Tpitovc)

AIIE: Avaveonoeg [Inyéc Evépyetog
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KE®AAAIO 1 Ewsoymyn oto 0£pa g OumA@patikng

1.1 Xkomog TG NTAONUTIKNG EPYACiag
e pia gmoyn, n omoia yapoktnpiletar omd avéavopevo TAnbvoud Ko {\Tnom, HEIWUEVOUG

TOPOVC, VILEPOEPLAVOT] TOV TAAVITY KOt AOENGT TOV PavopéVoL Tov Beppoknmiov, kabictatot
COQES OTL TPETEL VO YPNCLOTOIOVUE TOVS TOPOLG HOG O OMOTEAEGHATIKA. To Qoavopevo tov
Oepuoxmmiov, pe KOPO Tapayovta TIg aVENUEVES EKTOUTTEG 010E€1010V TOV GvOpoKa OmaGYOAEL
TIC Ttelevtaieg OEKOETIEC TNV EMOTNUOVIKY] KOWOTNTO, Kot Tnv Kowr yvoun. Exet
ovveldNTonmoinOel N EMTOKTIKY ovAYKN LETAPOCTC TOV EVEPYEINKOD GLGTNUATOG GE Lo Budoiun
katdaotaon (Hansen,2006). 'Etot, n evepyetaxn anddoon avayvopiletal oloéva Kol TepIocdTEPO
®¢ £va amd TO CNUOVTIKOTEPO GTOLKElD Yoo TN dNpovpyia evog Pudotpov pEALOVTOG 1060 omd
OKOVOUIKTG 000 Kot TEPPAAAOVTIKNG Amoyng. Xe TayKOGo eninedo £wg 1o 2030, ta pétpa
EVEPYEWNKTG amOdoomg avopéveral va moapdoyovv mdveo and 10 50% tov amortovpevev
HEIOCEWV TOV EKTOUTAOV d10E1diov tov dvBpaxa (World Energy Outlook 2009). X¢ evpomaikd
eninedo, N Evponaikn ‘Evoon péocw g otpamyng g atléviag «Evpomn 2020», Bétet
oTOYOVG YLoL TNV KAHOTIKY OAAOYT) KoL TNV EVEPYELD, GTOXEVOVTOS GTN UETATOTIOT TNG TPOG L0
olKovouio YOUNAGV EKTOUTOV d10EEWBI0V Tov AvBpaka mov PacileTol 0TI AVAVEDCIIEG TNYES

EVEPYELOG.

YKomodg TG TMopoVsOS OUTAMUATIKNG epyoaciog, &ivor péca oamd v avdilvon tov
emyEpNUatTikov povtélmv tov Etapiov Evepyelokov Ymnpeoiov (ESCOs), va katavondel o
TpOMOG pe tov omoio cvuPdiiovy, dote va emitevyBel n petafaocn oe Eva PrdGIHO evePYEIOKD
cvotnua. To epOTNUA TOL TPAYUATEVETAL 1] TAPOVGA EPYOGIN, APOPd 6TO TMG O pmopéoet va
emtevyfel n petdPfoaon oe €va gvepyelokd CUGTNUO HE YOUNAEG EKTOUTES OEPI®V TOL
Oepuoxnmiov (GHG). AvalutikOtepa, LE TN (PTON CLGTNUIKNG OVVOIKNG, OEXVETOL TO TG Ol
Etapiec Evepyslokadv Ynmpeoiov, péom tov XopPace®v mTov TpocPEPOVY GTOVS dPDOVTEG GTO
EVEPYEWNKO CLOTNUO KO EWOIKOTEPO GTOV TOPEN TNG Katolkiog, cvuPdAilovv 6to 6TdHY0 Vo
petwbel m TEMKN KOTOVAAW®ON EVEPYEWNG KOL KOT' EMEKTACT Ol EKMOUMEC OEPIOL TOV
Bepuoxnmiov. O Top€ag TG KOToKiog apopd 6TO HEYOADTEPO PEPOG TOL KTINPLKOV amofENaTog

™G xopoag (>80%) kot yapaknpiletor amd TOAD YOUNAY] EVEPYELOKT ATOOOGN.

Ot 61601 IOV TEOMKOV TOPATAV®D CYETIKA LE TO GTOYO TNG Tapovcag epyaciog, kabopilovv

Kot ™ dapHpwon g:
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210 dgVTEPO KeEPAAOMO TopovoldleTon M cvvapns PProypagio oyETIKA pE TNV
evepyelokn petdfaoct. Avorvetor to Aeyopevo [aykdopo Evepyelaxod Tpidnuua, mov Bewpeiton
TO &VOLOUO YO0 TN UETAPOOT] TOV EVEPYEWKOD GLGTNUOTOG. XTN GULVEXELWN, OVOAVOVTOL Ol
mopdyovteg Ko 10 mAaiclo petaPaong oe éva Pidcylo evepyelakd cvotnua. To kepdiowo
KATOAYEL HE OVOALON TOV PACIKOV EVVOUDV TOL 0QOPOVY GTOV Topén TV Evepyelakmv

Yrnpeoudv ko edwotepa otig Etapieg Evepyslakav Ynnpeoiwv (ESCOs).

210 tpito KePdAal0, pe Paon Tov emryelpnuotikd kapPa tov Osterwalder ko Pigneur
(2010), yivetonw avaivon tov emyelpnuotik®v poviéhov tov ESCOs, kabdg kol tov tpudv
TOTOV cLUPRAcE®V TOL TPOoGPEPoLV. [leptypdpovtor eniong, 01 OVACTOATIKOT KOt 01 EVIGYVLTIKOT

mopdyovteg yioo v odyvon twv ESCOs.

210 TETOPTO KEQAAOLO, LE TN YPNOTM TNG CLOTNHIKNG OLVAUIKNG, Yivetal mpoomdbeia
povtelomoinong g odyvong twv ESCOs kot ¢ enintmong Toug 6TV EVEPYELNKT] KOTAVAAMGOT)
Kol 610 TePPaALOVTIKO amoTumope TG, To poviélo mpocopoinong meplopiletal otnv ayopd
™m¢ Katowkiog otnv EAAGOa, emutpémoviag mopdAa ovtd T OeEaymyn  PEUAICTIK®OV
ovumepacUATOV Yoo Tov pulud  ddyvone tov ESCOs kot tovg mapdyovteg e Tovg 0moiovg

OAANAOETLOPOVV.

To [Tépnto Ko tedevtaio kKe@AAoo, Katainyel o€ cvpnepdopata oxetikd pe 1ig ESCOs
Kol T0 pOAO Tov dwdpapatiCovv v T HETAPAON O £va EVEPYELNKO GUGTNUO HE YOUNAES

exmoumég aepiov tov Beppoxnmion. Kietvovrag, mapatifeviot mpotdcels yroo peAlovtikn Epgvval.
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KE®AAAIO 2 Evepysroko ocvotnno otn petafoon

2.1 Ewoayoyn
H petdpaocn tov evepyslakod topéa mpog Eva ovotua Tov Paciletal 6 avovEDGILES TNYEC

amotelel pio omd TIC TPOKANGELS TOVL amopPEOVY Omd T cL{NTNOT Yo TO TOYKOGULN KALOTIK
{ntpoto Kot T Helmon Tav 0pukTdv kKowoipwv. Ot vrevbuvor yio ™ xépaén moATIKNG Kot o1
aKadnpaikol avodvtés, vrootnpilovy 0Tt 1 UETAPAOT TOV EVEPYELONKOD TOUED WE YOUNAES
EKTOUTEG AvVOpOKa LITOPEL VO YOPAKTNPLOTEL O «PLOUNYAVIKY] ETAVACTOCT] YOUNADY EKTOUTMOV
avBpaxay, yio 0o Adyovg (Pearson kou Foxon, 2012): TIpdtov, ot aAhayég mov amontohvTol GTIC
TEXVOAOYiES, 6TO B Kd TAOIGIO KOl GTIG TPAKTIKES Y10 TOV HETPLUGHO TMV EKTOUTOV OEPIOV
Bepuoxnmiov Kot TG KMUOTIKNG aAAOYNG ival cLyKpioIeg e TNV KMUPOKe ToV 0AAAYDV TOV
onuewdnkav otg  mponyovueveg Propmyoavikés emovootdoels.  Agdtepov, TA  KEPOM
TOPOYOYIKOTNTOG KO TOL OPEAT] OIKOVOLUKNG EVNUEPTING TOV TPOKVTTOLV OO Uio LETAPOOT L
YOUNAEG ekmoumég O10&ewdiov Tov GvBpaka eivon moapodpolo pe ekeiva TV TPONYOOHUEVOV
EMOVOOTACEWV, KOOIGTOVTOG TN HETAPAON O YOUNAEG EKTOUTEG OVOPOKO OKOVOLUKE Kot

nmeporirovtikd embounty.

H dwdwacio g petdPaocng tov evepystokol topéa givor pio moAdmlokn ddikacio, 1
omoio amontel addayég petald tpiav mapaydviov: (1) mepiBaiiovtikov mapdyovta (2) dudyvon
teyvoloyiag AITE kot (3) Oeopikd kot puOuoctikd mhaicto. Xopewva pe toug Kern kot Smith
(2008), ot omoia avénTvEay ™ Bewpia Yo ™ petdPaot, vroopilovv ATL O1 KAVOTOUIES TOV
CLOTNHOTOG, GLUPaivovy HEG® TV aAANAemOpdoemy PeTalld Tov e€eAlEemV KAl OTOVG TPELS
nmpoavapepBiviec Tapayovieg. Avtd cvvendystol plikeég Kol omodlopYaVOTIKES OAAAYEG OTO
ONUEPIVA EVEPYELNKA GUGTILOTO, TTOL Y10 VO TpaypotormomBovy amotteital £voc cuvovacudg
ACQOADV HEGMYV, OPHOAOYIKMDV OMOLTICEMV GYETIKA LE TIC EVEPYELOKEG VINPEGIEC KO PLGIKA

TPOGITO KOGTOG,.

Xmv PBiproypagio vrapyovv moAAEG mpoceyyioelg Yoo T petdfoon oe éva Pudoipo
evepyewkd ovotua. H mo ouyvd ypnowomnoovuevn sivon 1 ToAv-Exninedn @smpnon (MLP)
(Geels, 2002, 2005, 2006, 2011 ; Geels kot Schot, 2007), n omoia B avarvbel oto TAPOV
kepailoto otnv Evomta 2.4.2.1Ma ) petdfaomn tov evepyelakod cuGTHHOTOG 6T PlociudtnTa
onuoavtikd poro dwdpapoatiCovv ot Etapiec Evepyeliaxmv Yanpeouwy (ESCOs), ot omoieg eivan
TPOGAVATOAMGUEVEG GTNV AYOPE KOl L0 GLYKEKPIUEVO GTOV TEMKO YPNOTY EvEPYELNS. MEcm TOV
Evepyslokov Zopacemv mov vmoypapouy e TOVG TEAATES TOVS, GTOYELOVY GTNV £E0TKOVOUNGN

evépyelag, onAaodn otn peiwon g teMKNG Katavdilmong. v Evomrta 2.5 avagépovtal ot
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Bacuoi TOmotl cupPacewv kot 6to Kepdloto 3 meptypdeetal avaADTIKA TO ETLYEPNUOTIKO TOVG
HOVTELO.
2.2 Maykoopo Evepyeroxé Tpiinppao

Y& moyKOGHO eminedo avTUeTOMILoVHE TPOKANGELS OV oYeTIlovTol HE TNV EvEPYELN, Ol
omoieg amd Kool 0V amoTEAOVV UOVO OmE Yoo TNV gunuepio Tov avBpomvov mAnducuoh
OAAG KO Yo TNV VYELR TOV PLOIKOV pOg TEPPAALOVTOG. AVTEG 01 TPOKANGELS TEPIAAUPAVOLY
™V aLEAVOLEVT] EVEPYELOKT] OVOGPAAELD, TO OWEAVOUEVO KOGTOG TOV EVEPYEINKADV VINPECIDOV
(ko ™ ovvaxkoAovOn avEavopevn EmMTOON TG KAOGUNG EVEPYELNG) KO TIG EMUTTOCELS TNG
KMUOTKG aAhayng kot g vroPdfuong tov mepBdAlovtoc To omoiol avaQEPOVIOL MG

«Evepyeiaxo Tpiinuuon(WEC, 2011; E.On, 2012).

O opioudg 1ov Tpudv dnctdcewv tov «Evepyelaxov Tpuiyupatogy apopa (WEC, 2016:
oel.12):

s Tnv meprforioviikn frooyotnta: mephoufavel v enitevén evepyslakng anddoons amd
TAEVPAS TPOSPOPAs kol {Nnong kot TV avamtuln evepyelakoy €POSIGHOV  Omd

OVOVEDGIUEG TTNYES KO AAAEG TTNYES YOUNADV EKTOUTDV AvOpaKa.

& Tnv evepyeioxn ao@aicio; OmOTEAEGUATIKN OLOYEIPLOT TNG TOPOYNG TPMTOYEVOVG EVEPYELNG
amd eYYOPEG Kot EMTEPIKEG TNYES, AELOTIOTIO TOV EVEPYEINK®OV VTOSOUMV KOl IKOVOTNTO,

TOV TOPOYOV EVEPYELNG VO avTaTokpliohv oty Tpéyovsa Katl peAlovtikn {nmon.

& Tnv evepyeroxn 1ootyra: TIposPactudTNTa TOL EVEPYELONKOD EPOSIOCUOD GE OAGKANPO TOV

mAnocud.

e euponaikod eninedo, dwutiBeton n otpatnykn «Evpodnn 2020» tov givon | atlévta yio v
avamtuén Kot TV omacydAnomn yo v tpéxovoa ockaetio. Tovilel tnv Eumvn, dtatnpriolun Kot
YOPIg ATOKAEIGHOVS aVATTVUEN G TPOTO EVioyvong TG owovopuiag s Evponaikng Evoong kot
TPOETOLAGIOG TNG OOUNG TNG Y10 TIG TPOKANGELS TNG EMOUEVTG OeKOETIOG. O1 KAMUOTIKEG OAAAYEG
KOl 1 EVEPYELDL GLVOEOVTOL GTEVE, AOY® TOV YEYOVOTOG OTL 1 TTOPAY®YN KOl 1] KOTOVOA®GON
eVEPYELOG O 0PLKTE KAV CUUPAAAOVY CNUOVTIKA 6TV LITEPOEPLAVET TOV TAOVITY. MEéGm
TOV GTOY®V TNG Yo TNV KAUOTIKY oAAOYT] Kot TV evEPYELd, M otpatnykn atlévia «Evpomn
2020» otoyevel o petotomion g Evpdnng mpog o owovopia yauniov eKtopn®v d10&etdiov

oL AvOpaka Tov PacilETOL OTIC AVAVEDGEG TTNYES EVEPYELQG.
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2.3 lMapdyovreg petdfaong evepyelokod CVOTHNATOG
To evepyewkd ovomuo Pploketar o€ kpiowo onueio aeov mpoomabel va

TPAYUATOTOMGEL oL GLVOAIKY] HeTAPBaon amd Tig vmodoués avBpaxa otig AIIE. Avtd 1o
eyxeipnuo dev gtvar GOVGKOAO HOVO OO TEXVOAOYIKNG Gmoync, oAAG Kot omd TOMTIKNG Kot
Kowvovikng(Stirling, 2014). H dwdkacio g petdfaocng tov evepyslokod Topéo eivor pio
TOAOTTAOKT) dradikacio, n oroio amotel aAlayés petald tprov mapayovtov: (1)repParioviiond

(2)teyvoroyucov kot (3)0ecpikov kot puOpicTIKob TAMGIOoV.

2.3.1. lleprfarrovrikog Mapdyovrog
H mopoayoyn niextpiopod ko Beppotrog eivorn peyokdtepn mnyn EKTopm®y S10EE1510V

oL GvOpaka. Ot TPOOTTIKES TG AYOPAS TPACIVOV TEYVOAOYIMV TOPEXOVV KATA KUPLo AGYO o
KOW®OVIKT] ®QEAELD, ONACOT OTOTEAODVV OMUOGIO GLUUPEPOV YO TOV HETPLOGHO TNG KAUOTIKNG
aAdayns. H avtipetomion kApatikng aAlayng etvat Eva (o yio Ty Kowavio 1ov gV umopet
va emtevyfet yopig t Ponbeta e dnudclag moMTikNnG ot daxeipton g petdPfaong. Oieg ot
OTPOTNYIKES, Ol OPACELS KOl TOL HETPO TMOMTIKNG OV apOopovV TV petdfacn €xovv dpeom
aAANAETiOpaoT pe TOVG 6TOYXOVG Tov Exovv Tebel oyeTkKd pe TO KAMUO, TIG EKTOUTES TOL
d1o&ewdiov Tov AvOpaKa e GKOTO VO TETVYOVV EVEPYELNKT] OGPAAELD, OIKOVOLUKT TPOGITOTITO
Kol 01efvng avtayoviotikdTnTa. XOpeova pe tovg Pearson kat Foxon (2012), n mopeio g
petdPaong Oa dcitel ta tpdTa amoteléopota to 2020, 6mov Ba pavel av £xovv emitevybel ot

01601 01 omoiot £yovv tebel, avapopikd pe ™ pelwon Tov eKmoundv dto&ewdiov Tov dvOpaka.

2.3.2. Teyvoroywkog Iapayovrag
H petdfaon mpog évav Piooyto evepyelakd topéa, o amoutioet v ovamTugn piog

CEIPAG VEDV EVEPYELOKDV TEYVOAOYIDV OO TIG KEVIPIKEG TNYES TPOCPOPAS LEXPL Kol TIC
TEYVOAOYIEG TV VOIKOKVPLOV. H 0mOTEAECUATIKOTNTA TOV TOAMTIKOV GTNPIENG TG KOVOTOUIOG
eCaptdror and to Pabud otov omoio katavoeiton n dradkacio ¢ kovotopiog. H kowvotopio
nmepapfPavetl apketd otadla amd v ‘Epegvva kot Avantuén yio Kaivotopieg mov apopodv v
TOPOYWOYT EVEPYELNS, LEGH TPOTOTLIIMV EPYUAEIDV Kol TNV MO, UEYPL TNV EPAPLOYT KO
™V gumopevpatonoinon tovs. Mia celpd plooTAGTIKOV KOVOTOMMOV GE O1Apopa UEPT TNG
owovopioc, umopel var 0OMYNoEL G OAAAYEG OTOL TEYVOAOYIKO GUOTHUOTA, OTTWG KOl GTNV
v1obHéTon Kol Sdyvon WG GEPAC TEYVOAOYLDV YOUNA®V eKmoundv dvBpaka (Scrase kot

MacKerron,2009).

2.3.3. Ogopkiéc-PoOpotikog Mapayovrag
H oavadvon véwmv kowotOpmv «Ipacivov» €Touplidv Kol TEYVOAOYUOV 1N O

LETOCYNUOTIOUOG TMV  EVEPYEWNKMOV oyopdv 0gv  yiveton vo mpayuatomombel yopig

VIOGTNPIKTIKEG TOATIKEG. O ToMTIKEG W TEG B TpEmeL var £xovv KaTeEBLYVON Kot 6TV TAELPA
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™m¢ ong kot g TpocPopds, Kabmg N kabepio TAevpd emmpedlel ite T doun Kol N
Aertovpyio TOV yopadV €TE TNV EXEVOLOT TOV ETUPLOV TOL TPooTadovy va avamtuyfovdv 1 va
petafodv oe topeilg mpaovng teyvoroyiag. Kot amd tig 800 mhevpés, amaitovvion ol avAAOYES
TOMTIKEG OO TIG €KAOTOTE PLOOTIKEG apYES, Ue oKOTd va avartuEovy Katl va TpomOncovy

pvOuoTikd mhaicta wov Bo avadeiEovv kot Ba dtlevkoAHVouV TN O1UOTKAGI0 TG EVEPYELOKNG

petapaong.

IHoMtikéc mpoo®opbic

And Vv TAevpd MG TPOCEOPES, amoutovVTOl VEES E0KOTNTEG OfloTTOV Kot
dnuovpyovvton BEcelg epyaciog, OedOUEVOL OTL TO VTTAPYOV KEPAANLO TNG YVAOONS VITOTLATOL.
Ot véeg OIKOVOUIKEG dpaoTNPOTNTEG TPOCPEPOVY emyepnuaTiké evkopieg (Tsoutsos ko
Stamboulis, 2005). Ot moMTIKEG TPOGPOPAS, E0TIALOVV GTO MG TOPAYETOL KO OIUVELETOL 1|
evépyeln, emNPealoviag TNV KOVOTOMO OTIG EVEPYEIOKES TEXVOAOYiEG Kol otV TayhTNTO

v1oBéong Toug. Ta BacikodTtepa péTpa ta omoia maipvouv apopoHv:

< Exntooelg eopwv, Odvewn, emyopnynoelg 1 GAAD YPNUATIKE OQEAN Y10 GUYKEKPIUEVES

EVEPYEWNKESG TEYVOAOYIEC.

< Evuvoikd ocvotiuato tipordynong g mopayouevne evépyewag and AlIE, omwg eivar ot

Eyyomuéveg Twworoynoeig (Feed-in-Tariffs) ) n Awapopikr [lpocavénon (Feed in Premium).
< ZouPdoelg Epevvag Kot avanTuENG.
< XpnuotoddTnon yo avaKaALYN Kol avATTLEN KOVOTOU®V TEXVOAOYIMV.

O1 ToAMTIKEG TPOGPOPAS EIVOL CIUAVTIKES Y10 TNV AUEST] 1] EUUEST] XPNUATOOOTNON ETAPLOV
pécw G emdOTNONG NG Hokpompdbeoung peyéBovvong g ayopdc, pe v eimioo ot Oa
EMTAYOVEL TOV CYNUOTICUO EKEIVOV TOV KOWVOTOU®V ETOUPIOV TOV UTOPOVV VO GEPOLV TNV
npdoivn emovactaot. H emtuyio tov mopondve TOATIKOV Yo TV EVIGYVON TNG AVAVEDGCIUNG
eVEPYEOG, Elval YELATN OO CLAAOYIKEG KOl CUUTANPOUATIKEG AAAXYES Kol efvol avayKoaio yio

va eméA0el 1 evepyelakn texvoloyia otov 21° adva. (Mazzucato, 2015)

IMoMtikéc Innonc

Ao v mhevpd g {NNoNG, N AVATTLEN TOV TOMTIKOV ££0pTdtal o€ pHeyaho Paduo
amd TO KIivnTpo TOL KOWOU Kol TEMKE amd TNV «oAloyn» TV aSldv TOLG TOV APOPOVY GTNV

extiunon tov mepPdAiovrog Kabdg kol oe Bépato kabnuepving evkoMMoag (Tsoutsos ko
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Stamboulis, 2005). [TepiBarrovicéc puBuicelg mov £xovv avTIKTLUTO GTO TPOTLTO KATOVOANDGCNG

EVEPYELOG QLPOPOVV:

7/
°

210Y0VG Helmwong TV ekmoundv aepiwv Oeppoknmiov

* Z1oyovg évtaong evépyelag (ypnon evépyetlag ovd povada tov AEIT)

& N£0ovg 01K0OO LUKV KOVOVIGLOVG

& «Dopo avOpaxay, ONAadN EOPOG 0 0To10g EMPAALETAL GTO TEPIEYOUEVO TOV KOVGIL®OV

Kébe pio amd avtég tig moMTikéS otoyedel 6To TPOTLTO KOTAVAAMONG EVEPYELNG KO
kafiepavel o {fmon yia petwpévn pdmavon, mepiocdtepn Kabapn evépyela 1 Pedtiopévn

OOTEAECUOTIKOTITO, TOV EVEPYELOKOV GUGTIILATOC.

2.4 laiocwo petapaocng oc éva BrOGLHo EVEPYELOKO GVGTI|NO.
H dopdpewon g petdfoong tov evepyelakoy GLUGTHIATOC, TO 0Toio yapakTnpileTot

®G KOWMOVIKOTEYVIKO KOl GUYKEKPIUEVA O TPOTOG LE TOV OTOT0 TOL ETLYEPNUOTIKA LOVTELQ vt
KoV vo S1opopedcovy TV Hetdfocn oe £va Pudotpo evepyelokd choTa, 6TNPiloviot oTIg
TPOGEYYIGES TNG KOWMOVIKOTEXVIKNG HETAPaonc. Mo kowvovikoteyvikny petdfaon sivor éva
OUVOAO O1001KOGIOV IOV 0dNYOLV GE Hid OgpeM®don HETOTOMON TOV KOWMVIKOTEYVIK®OV
ocvotnuatev (my. Geels kot Schot, 2010; Kemp, 1994). H xowovikoteyvikn mpocéyyion g
OAAOYTIG TOV GUGTIUATOG TPOEKLYE MG OMAVTINGT GTNV avAyKT va avartuydel pia avalvTikn
Bemdpnon mov vo pmopet va Aapavel vrdym Oyt HOVO TAPAYOVTES TNG OYOPAC, EMGTILLOVIKOVG
KOl O1KOVOUIKOVC, OAAG KOl KOTVOVIKOVG, TOATIGTIKOVS Kot 0EGKOVG TapayovTes, OTav eEnyel

™V aAAayr| Tov cvotpatog (Smith et al., 2010).

2.4.1 Ilpoceyyioceic petapaong o€ £va PrOdoIHo EvePYELOKO GVOGTIO.
Y mhpyovv 1£66EP1G KEVIPIKEG TPOGEYYIGELS, 01 OTOIEC APOPOVY 6T0 {NTNHA TNG PLOGIUNG

petdPaong (Markard et al., 2012). H tp®dt mpocéyyion apopd otnv emovopalopevn Zpotnyixy
Mwayeipion Oviakwv (SNM), Onlodn oty okOmun dnpovpyio Kot vroompiEn BvAdkmv, mg
Tpdmo¢ Tpo®Onong Twv aAlaymv tov Kabeotmdtog (Kemp et al., 1998). H debtepn avapépetat
¢ [loAd- Erimeon Occpnon (MLP) xou eEnyel Tig 1evoloyIkég LETAPACELS Omd TNV SLVOLIKN
aAANAETIOpaoT G€ Tplat SOPOPETIKA EMIMEIN: KOWMVIKOTEYXVIKO KOOEGTMG, KOWMVIKOTEXVIKO
Tomio Ko oTpatnykovg BvAakeg (Geels, 2002, 2005, 2006, 2011; Geels katr Schot, 2007). M
GAAN gpevvnTikn ypouu otvel éupoacn oty dwayeipion g uetafoons. H dwoyeipion g
petdPaong etvar pia dwadkacio n omoio epaprdlel Eva 0pyaviKd HOVIEAO TPOGAVATOAICUEVO

otV mpaén v vo emmpedosl T1g ovveylopeves petoPdoelg o mo Prooyeg KatevBovoelg
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(Loorbach, 2010). Aniaon, cuvovdlel Tic epyacies oTig TEXVOAOYIKES LETAPACELS LE TIG 1OEEC OO
™ ovvBetn Bewpia TOV cuoTNUATOV Kot TIC Tpoceyyioelg otakvPEépvnong (Rotmans et al., 2001;
Smith et al., 2005). H épevva oyetikd pe ta Teyvoloyike Lvatiuata Karvotouiog (T1S) amotehel
™V T€T0pTN EPELVNTIKY TPOGEYYIoN. Eotidlel oty eppdvion vémv TexvoAo YDV Kot TG OecuKég
Kol 0pYOVOTIKES aAhayég Tov mpémel vo cupuPadifovv pe v texvoroyikn avantuén (Bergek et

al., 2008; Carlsson kot Stankiewicz, 1991; Enflo et al., 2008; Hekkert et al., 2007).

Ymv mapovoa epyacio. 1 mpocsEyywon n omoio viobeteiton eivan M [HoAv-Emimedn
Oewpnon (MLP) n omoia vroypappiler v apoPoio cOvoeon kal e£APTNON TOV KOWVOVIK®OV
Kot texvikav ototyeimv (Geels, 2002, 2005 ; Geels and Schot, 2007). Eeappolet oot t Aoykn
v vao €ENYNOEL TRV 0AAOYT] TOL KOWMOVIKOTEXVIKOU GLoTHHOTOG. Ot Adyol €mMAOYNG TNG
npocéyyiong MLP, évavti tov mpoavapepBiviov tpiav npoceyyicewv, etvar 6Tt (Markard et al.,
2012):(a)emkevtpdvetor 6tOoVG TOpdyovteg mov  evfvvovior Yo T SUOPP®ON NG
KOW®OVIKOTEYVIKNG OAAAYTG GE OAOKANPO TO cLGTNUA KOl Ol LOVO GE €val ATOO 1) puo opdioo
texvoloyldv, (B) diver 1dwitepn Tpocoyn oTig dEPYATIES TOV AELTOVPYOVV GE TOAAATAG EMimEdL,
ol omoieg eivar vmevBouvec yww 1 otabepomoinomn kot TV amoctabepomoinon TV
KOW®OVIKOTEYVIKOV GUGTNUATOV Kal (Y) €xel epapprooTtel ta televtaio ypovia yio vo fondnoet
TNV KOTOVON oY) TOL TPOTOL LE TOV 0TO10 UTOPOvV Vo emteLYHovv petafdcelg o mo Pidoyeg

TOMTIKEG TOV GLGTHLOTOG,

2.4.2 TIloAv-Eninedn Osowpnon (MLP)
H IMoAbv-Eninedn Oecdpnon (MLP) eivar o Oempio mov kotavoel to GuVoAKd Suvopukd

TPOTLTOL GTIG KOWVOVIKOTEYVIKEG LETUPACELS, (O 1N YPOUUIKES OUOIKAGIEG TTOV TPOKVTTOVY OO
™V aAAnAenidopaon tov e€editemv g Tpia avarvtika enineda (Geels, 2002, 2005, 2011 ; Schot
kol Geels, 2008 ; Markard et al., 2012): 10 xowmvikoteyvikd Kabeot®g (0 TOMOG TOV
KAOlEPOUEVOV  TPOKTIKOV KOl Ol GLVOQEIS Kavovee mov otafepomolohv To VTAPYOVIQ
CLOTHHOTA), EVO EEMYEVEC KOIVOVIKOTEYXVIKO TOTO Kot TOLG oTpatnykovs Budakeg (n B€on yia
pulikés woawvotopieg). Kdébe £€va amd ovtd to emineda  ovoldovtol TOPOKAT® Kol
AVTITPOCMOTEDOVV L0, ETEPOYEV OLAUOPPMOCT GTOLYEI®V, LE TO 0Tola Tl «OYMAOTEPOY EMITES
Bempovvtat o otabepd amd To «xapunAOTEPOY emimeda, Wwitepa amd ™V dmoyn tov Pobpov
oTOV 01010 T oTotyEla oV cvvBETovy awTd Ta emineda svBvypappilovral To éva pe To GALO

(Geels, 2011).
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Kowovikoteyviko KaOeotog

H évvota tov teyvoroyikod KabeoT®dTOg TPOHTNPYE TNG EVVOL0S TOV KOVOVIKOTEYVIKOD
KaBeoTOTOG Kot 0pileTON MG «TIG TEMOONGELS KO TO EXKPOTOVVTO EMTVYNUEVO TYEILOL TOL OTTOT0L
TPOSHETOVY TOVG KOVOTOUOVG OTIC EMLYEPNOELS YO TV OVATTLUEN OPIGUEVOV QOIVOUEVIKA
EUTOPEVCIUMOV 1 EPIKTOV ETAOYDOV, OAALL HOKPLE OO OAAEG AMYOTEPO EAKVOTIKEG EMIAOYECH
(Genus kot Coles, 2008: cer. 1437). Anhaon €va texvoAoykd kabeotd oyetTileTon pE TIg
TEMONCELS TOV TEYVIKOV Y100 TO T €lval €PkTd M TovAdyotov a&ilel va emyyelpel évag

0OPYOVIGUOG,.

Ot Smith et al. (2010) eEnyodv 611 1 Bewpia Tov Geels GYETIKA e TO KOIVOVIKOTEYVIKO
KAOEGTMOC, EMEKTEIVE TNV £VVO10, TOV TEYVOAOYIKOU KABEGTMOTOGC, LLE TNV TPOGONKN TNG KOWVWOVIKNG
evasOnoiag, To omoio orjpove OTL TOPO dIvETOL TOAD PEYAAVTEPT TPOGOYN 6T OEGIKA Opyava,
TIG GYEGELS XPNOTAV Kol TIC KOWMVIKES Tpocdokiec. 'E1ot, opilel To KOvmviKoTEXVIKO KAOEGTMG
WG «TOV TOTO TOV KOOIEPOUEVOV TPUKTIKMOV KOl TOV CLVAPOV KAVOVEOV oL 6Tafepomolody ta
vrdpyovta cvotriuatoy (Geels, 2011: cer.26). To kowvmviKotexViKd KoBeoTOG TEPIAAUPAVEL
VTOKOOEGTMOTO. TOV APOPOVY GTOLKEI TOVL YPNOTN KOL TNG AYOPHES, KOWMOVIKOTOMTIGTIKA,
TOMTIKA Kot TEYVOAOYIKA. Katd cuvéneia, xpnoevel 6Ty KOTavON G TOV GUVTOVIGHOV HETAED
TV OQopmV vrokadeoTOTOV, «divovtag £ueocn Oyt UOVO OTOVG OECUOVS €VIOS TOL

KaBeoTOTOG, 0AAA Kol peTOEL TV Kabeotdtomvy (Geels, 2011: cel.27).

[Ma va yiver n 0184KP1oTN KOWVOVIKOTEXVIKOV GLGTNUATOG Kot Kafeot®Tog Pacilopocte

o1 oVOykpion mov mapéyetan and Tov Geels (2011):

o,

< Kowovikoteyvikd cvotnua: meptAapPavel To omTd Kol HETPNOUN OTOlEln, OT®MG TO

OVTIKEILEVO, 01 VTOOOUES, O1 KAVOVIGHOL KOl TO TPOTLTTO, KATAVAAMOTG.

o,

< Kowovikoteyvikd kabeotdg: mephapfavet Tig dvieg Kon vrokeipeveg Pabiég dopéc, dmmg ot

UNYOVIKEG TETO1OTCELS, 01 POVTIVES, 01 KOWVMVIKES TPOGIOKIES KOt TAL OPALLATAL.

Ta KOVOVIKOTEYVIKA GUGTILLATO EVOL EVOOUATOUEVO GTO KOIVOVIKOTEYVIKG KafeoTmTO, T
omoio. amoteAoVV ™ «Pabid doun» TOV SUOPPAOVEL TIC OPOACTNPLOTNTEG TOV POPEDV TOV
avamopayovV Tig 014popeg TTVYEG avtdv TV cvotnudtov (Geels, 2011; Geels, 2004). Avt n
doun evBappuvel Tig eEEMKTIKEG KavoTtopieg mov e€aptdvton amd v mopeia, e avtifeon pe Tig
PLLOGTACTIKEG KAVOTOWIEG, OV divouv 6TafepdTNTO GTO KOWMOVIKOTEXVIKG GUGTILOTO KOt
VooTNPILOVY TNV ELPAVIOT TOV EMIKPOATOVVIMV LECWOV LE TOL OTTO10 VAOTTO0VVTOL GUYKEKPIUEVES

Kowwvikég Aertovpyieg (Geels, 2002 ; Smith et al. , 2010). Qotdc0, 10 KaBeGTOC pUmopel va

Néo Emyaipnpotikéd Movtéha otnv Evépysia: 1 nepintmon tov Etmpirdv Evepysiokdv Yanpeoiav (ESCOs) 9

Institutional Repository - Library & Information Centre - University of Thessaly
09/04/2024 17:50:11 EEST - 44.192.45.10



anoctadeporomBel Ko va avadiapopembeil mg cuvéneia tv e€eAiEemv 1060 610 TOTO 0GO KOt

070 €minedO TNG AYOPAC.
Kowovikoteyviko Tomio

To tomio avimpoocwmedel 10 €uPLTEPO, €EMYEVEG TANIGIO TOVL KOWMOVIKOTEXVIKOD
kaBeotdtog (Geels, 2002) ko cvvnBwg aArdler moAv apyd. TMapadetypato mwepthapPavovy
OMUOYPAPIKES TAGELS, TOMTIKES 100 0Yieg 1| KOwvwvikES aieg (Geels, 2011, Smith et al., 2010).
O 06pog tomio YPNOOTOIEITOL YIOL VO VTTOVONOEL TN OKANPOTNTO Kot TNV oavOekTiKoTNTO,
TPOKEUEVOL VO, TOVIGTEL O TPOTOG LLE TOV OTTOT0 OVTO TO ALPTPNUEVO EMTEDO Elva «TTEPAL AT TNV
dpeon enidopacn TV Sp®VTOV Kol dev umopel va aAddEel katd BovAnony (Geels, 2005: oel.684).
To tomio ekteivetar oe O1APOPES KOWMVIKEG Aettovpyieg Kol EENMAMVETOL OLTOVOUW OO

OLYKEKPIUEVO KOWVOVIKOTEYVIKA KabeotdTa (Smith et al., 2010).

Ot e€gli&elg 610 TOTO PTOPOVY VO ACKNGOVV TTEGELS GTO VPIGTAUEVO KOOEGTDG, TO 0010
0€ OPICUEVEG TEPUTAOGELS UTOPEL VO TPOKOAEGEL amooTafepomoinom 1oV KaBeoTOTOC Kot KOTd
GUVETELD, VO dNUOVPYNGEL «TtapdBupa evkaptdv» Yo TNV amdktnon véwv katvotopmy (Geels
kot Schot, 2007).To tomio pmopel emiong va emnpedoel v aAhoyn 610 €£€10IKELUEVO EMITESO
emnpedlovtag eEMTEPIKA TIG AVTIAMYELS TOV EEEIOIKEVUEVAOV POPEMV Kol TO EYEDOS TV SIKTVWV

vrootpEng mov gival vevhuva yia Tov yapakTnpopd kawvotomy (Geels kot Schot, 2007).
YTpotnykog Ovrhakag

Ot otpatnykoi BOAaKES ApOpOVV TO Y®PO 6TOoV 0ToT0 ERPaviovTon prlikég KoavoTopiEg,
o1 omoieg ouvnOmg etvar ecQaAEVEG 6TO KOVOVIKOTEYXVIKO Kafeotmg (Smith et al., 2010). Avtég
Ol KOWOTOUIEG TOPEYOVY TOVG «OTOPOVG» TNG ovotnuikng oriayng (Geels, 2011). ITo
OLYKEKPIUEVA, 01 BOAOKES AVTUTPOGMOTEVOVV TPOGTATELUEVOVS YDPOLG (1., epyoastipa E & A,
EMOOTOVHEVA £pYa MIOEENC, MKPEG EEEIOIKEVUEVEG OYOPES) HECO GTOVG OTOToVG Ol PlIKES
Kavotopieg pmopoHv va tpoctatevfovy amd o £x0pid TepPEALOV ETAOYNG TTOL ETIKPATEL GTO
KaBeoTOC. Xe aUTEC TIG TEPOYEG O PllikéG Kavotopieg wpdlovy HEGH TPIOV GNUOVTIKOV

dwdwacwv (Geels, 2011 ; Geels and Schot, 2007 ; Kemp et al., 1998):

I.  ApBpwon twv TpocdoKIdV Kot T®V 0paUdT®V, TOV GUUBAALOVY GTNV TOPOYN VOLUOTNTOG

Kol kotevBovvong oty e€edikevon.

II.  Anuovpyio kowovik®v KOV Yoo Vv  evBdppuven ™G aAAnAenidopaong TV
EVOLLPEPOUEVOV HEPOV KOL TNG AVATTUENG TOV HKPAOV ayop®dV, 1 omoic GLUPAALEL 6TV

avamtuén ™¢ Baons TV TOpwV NG EEIOIKELUEVNS AYOPAG.
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III.  Mnyoviopoi ko dadikacieg ekuddnong yo v avantuén véov Kavovov Kot oyediov (m.y.

TPOTIUNGELS YPNOTAV, ETLYEIPTUATIKE LOVTEAQ, HECO TOAITIKNG K.AT.)

Méoa amd v EEMEN ALTOV TOV TPLOV d100IKAGIAOV 01 OOANKES UTOPOHV VAL ATOKT|GOVV
EMOPKY] SLVOUIKT Yoo VO op@ofnmoovy v Koupopyio Tov Pocikdv ototyeiov oT1o
KOWOVIKOTEYVIKO KaOEGTAOGC, 1d1aitepa KoTd TIg TEPIOO0VE 0mocTafEPOTOiNCNG TOV KOOEGTOTWV
(dnraodn Tapabupa evKUIPLDOV). ATOTEAEL TO ATOKOPVP®LLO, CVTMV TOV HOOTKOGIOV TOV LU0 POVY
VO TPOKOAAEGOVV O AVOUOPPMOGCT] TMV KOWMOVIKOTEYVIKOV KAOECTOTOV KOl GUVETMS, TN

LETOTPOTY) TOV KOWOVIKOTEYVIKMOV GLGTNUATOV.

2.5 llapoyor Evepyerokav Yanpeoiov
To evepyelokd cOoTNHO YOPaKTNPILETOL OC £VOL KOVOVIKOTEYVIKO GUGTNUO. XT1 HETdPoon

TOL ONUOVTIKO pOAO S dpapatilovy 01 TaPoyOol EVEPYELONKDV VINPEGI®V. ATtevBuvovtat 6g dAa
TO. QUOIKA 1] VOUIKA TPOCMOTO, TOPEXOVTAG EVEPYEIOKES VANpesieg (dmwg mpoundeo Kot
EYKATACTOON EVEPYELNKA OTOJOTIKOV EEO0TMGLOD, Ovakaivion KTipimv, GuvInpnon Asttovpyia
Kol dwyeipion eykataotdoewy, Tpoundeta Oeppotntag / NAEKTPIKNG evépyelag) 1 AAla péTpa
Bektimong g evepyelakng amdd0oong o€ Ktiplo TEMKaV ypnotov evépyelng (Bozza-Kiss et al.,
2017). Ot Pacwoil mwhpoyot gvepyslokadv vanpeciov eival dvo (Bertoldi kar Rezessy, 2005;

Goldman et al., 2005; Vine, 2005):

1. Etaupieg Evepyelaxmv Yanpeowwv (ESCOs)
2. Eraipeieg [apoymg Evepyslokav Ynnpeoiwv (ESPCs)

Avapopikd pe v patr katnyopio, ot ESCOs dwdpapatilovv Eexmpiotd pdro 6ToV TOpEN
TOV TOPOY®V EVEPYEWIKDOV VINPECIOV. AmoteAobv Pacikd mapdyovio omnv  aAvcida
mpounfevtdv, KoM HTOPOVV VO, TAPEXOVY OAOKANPOUEVES VIINPEGIEC GTOVE TEMKOVG YPT|OTES
EVEPYELOG KAADTTTOVTAG £VO TANPES PAGHA OpacTNPLOTNTOV. To EEXY®PIGTO YOPOUKTNPIOTIKO TOVG
ouvdEeTaL e TN O1GPOP®OT TV AT0dOY MV TOLG KOl E0IKOTEPQ LE Ta £pYya Pacel amoddoemy. H
Aertovpyio twv ESCOs kot 0 poOA0G TOVG GTO EVEPYEINKO GUGTNLO AVAADOVTOL AETTOUEPDS GTNV

Evotra 2.6.

And v dAAn mhevpd, ot Etaipeieg apoyne Ymmpeowwv Evépyewag (ESPCs) mapéyovv
EVEPYEWKEG LIINPEGiES pe Thylo TEAOC 1] g mpooTEuevn a&ia Yo TV Tpoundeta eEomAiopon 1
evépyewg (Ommog n Béppavon) (Patdri kou Sinkkonen, 2014). Apactnpromoodvior pe TPELS
Bacuovg Tpdémovg (Bertoldi et al., 2006): (o) pécsw puBuicewv otny mapoyn 0Eppavong, 18img oe
onuocw ktipwa (m.y. ItoAio ko Toddio) (B) péow ypnuoatoddtnong oe etaupieg dwoyeiptong

HEYAA®V KTIPIOV KOl € KATAOKEVOOTEG EE0TMGHOD Kal (Y) HE TN oTAd0KT avadiapOpmon Tov
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EMLYELPTOEDV KOWNG MPELELNG, O OTOTES EMOUDKOVY VO TPOGPEPOVV EVEPYELOKEG VINPEGIEG MG
npootiféuevn a&ia, Wing Adym TV YOUNA®V TILOV NAEKTPIKNG EVEPYELNG / PLGIKOV aepiov Kot
Tov pelopévov meplopiov kEpdovg otig mwAncels tovg (my. otn [epuavia, apketég
EMYELPNOELG KOWNG OOEAELOS APYIKA AVOYKAGTNKOV VO TAPEXOVV EVEPYELKES VINPEGTES YLoTl
petvotay 1o tepidplo kKEPOOVG TOVS KOl GTH GUVEXELL TO AVERTLENV MG POGIKT) EMLYEPTLOTIKN
ToVG dpaotnpotTa). Emmiéov, n 616pBpwon tev amodoydv tovg Paciletat o mpokabopiopévn
YPEMON. ANAadN], TO TANPEG KOGTOS TV EVEPYELONKADV VINPECIDOV EIGTPATTETOL GTO TEAOG, OTOTE
o1 ESPCs 6ev avarappdvovy kavéva Kivouvo oe mepintmon youning amddoong (Bertoldi et al.,
2014). Olkeg o1 etaupeieg, ot omoieg dev avarapPavoovv Kivovvo amdd0ong, EUTITTOVY GE QLTI TNV
katnyopia mopdywv (Bozza-Kiss et al., 2017).
2.6 Pélhog ESCOs otov evepyerlako topéa

H 1¥éa g ESCO onuovpyndnke ot Bopela Apepikn otic apyég g 0eKaeETiOg TOV
1980. IInyn éumvevong vanpée 10 evOLPEPOV Yia TIG PEATIOGELS TNG EVEPYELNKNG OTOO0CTG OO
mv TpOTN Kpion ToOV metpehaiov otig apyéc g dekaetiog tov 1970. O tehikol yproteg
EVEPYEWG TOL OEPYOVTIOV OO TIG TPOTEG EVEPYEINKES KPIoel, avalntodoav CNUOVTIKESG
HEIDMCELS KOGTOVG AETOVPYIOG KOl VEOLG TPOTOVS dloyElpong Kot Tapoakolovdnong g
katavaiwong evépyelng (Okay kot Akman, 2010). Ztmv Evponn ékave v eugdvion g
neplocdtepo amd 100 ypovia mpwv (Bertoldi et al., 2006). Znuepa, n wWéa g ESCO éyxet
eCamAmOel pe SPOPETIKN EMTLYIO OTIS TEPIGGOTEPES PLOUNYAVIKEG YDPES, OTIS UEYOAVTEPES
OVOTTUGGOIEVEG YMPEC Kal 6€ TOAAEC otkovopiieg Bpioketan og petafaticd otddio (Urge-Vorsatz

et al., 2007).

M Etarpio Evepyetokov Yanpeowuwv (ESCO) opileton ¢ pia etonpeio mov acyoAeiton
HE TNV avamtuln, TV €YKOTAGTAOT KO TN YPNUOATOOOTNOT OAOKANPOUEVOVY EpymV BerTiong
EYKOTACTAGE®V, LE ERPOOT 0T PEATIOOT TNG EVEPYELNKNG ATOO0GNG Kol TN LEIWGT TOL KOGTOVG
ocvvnpnong v 15 eykoatactacelg (NAESCO, 1997 o6mog avagpépetor Westling, 2004). Xe
evpomaikd eninedo, n Oomyia 2006/32 / EK yio tnv evepyelokt] amdO00T KOTA TV TEAKY| Yp1non
KO TIG EVEPYEWNKEG VN PEGIESG dLadpapdTice KaboptoTikd poAo oty KabiEpmon ¢ oporoyiog
mov apopd v ESCO. O 6pog «Etaipia Evepysokav Yrnpesuwvy (ESCO) opiletar coppova
pe v oonyia ¢ e&ncl:

1 O opiopdg «Etaupia Evepyeliakmv Yanpeosiuovy (EEY) avaypdeetoar otnv Odnyia 2006/32/EK ¢ 5S¢
Ampiriiov 2006, ApOpo 3 mapdypoeo (0) cer. L.114/68.

Néo Emyaipnpotikéd Movtéha otnv Evépysia: 1 nepintmon tov Etmpirdv Evepysiokdv Yanpeoiav (ESCOs) 12

Institutional Repository - Library & Information Centre - University of Thessaly
09/04/2024 17:50:11 EEST - 44.192.45.10



«DVG1KO N VOLUKO TPOGMTO OV TOPEXEL EVEPYEINKES VIINPETieg N / Kot dAAa pétpa Peltiooong
NG EVEPYELNKNG OmOOOCNG OE EYKATOGTAGELS 1 YMPOVS TOV ¥PNOTN Kot d€YETON KAmowo Padud
olKovo Koy Kivduvov. H mAnpoun v tig tapadddpeveg vanpecies Pacileton (eite OAn glte ev
pépel) otV emitevén PEATIOCEDV EVEPYEWKNG AOSOCNG KOl GTNV EKTANPWOCT TOV GAA®V

oLUEMVNOEVTOV KpLTnplwV amdo0ooN .

H avéavopevn oéopevon yur HETPOGUO TG KAWMOTIKNG OAAAYNG Kol peiwon ToV
eKmouUTAV d10&Ediov Tov AvOpaka Kol 1 ETAKOAOLON EQAPLOYT TOATIKOV Y10 TV EVEPYELNKN
amdO00T KOl TIC OVOVEDGIUESG TNYEC EVEPYEWNC2, Hall pe v avadldpOpmon kot v elevBépmon
TOV 0yOPAOV NAEKTPIKNG EVEPYELONS KO PLGIKOV aePiov, eivar o1 KOHPLo1 Tapdyovteg TOv 001 yoHV
0TO OWENUEVO EVOLOPEPOV YLOL TNV TOPOYT] EVPEOS PACUATOC EVEPYELNKMOV LINPESLOV (0TS
HETPOL  EVEPYELOKNG OMOOOONG, TEXVOAOYIEG KOTOVEUNUEVNG TOPAYOYNG KOl TEYVOAOYIES

Bropalac) otoug TEMKOVS XPNOTES EVEPYELNG.

H mpod™ ohoxinpopévn emoxdmnon mg ayopds ESCOs mpaypoatomomdnke and tov
Vine (2005), o omoiog cuvéreEe mAnpoopieg yia 38 yopeg wépa and T1g Hvouéveg [olreieg, pe
o6TOYO0 TN GLALOYN TANPOPOPIBV GYETIKA pE ToV apBud twv ESCOs, ta facikd tuipato ayopmv
oT0. omoio. GTOYEVOLY, TO, KOP EUTMOOI Kol TNV Kotd Tpocéyylon oio twv £pymv Tov
TpaypatomomOnKav, TpokeéVoy va tpotalfovv mbavég evépyeleg TpomOnong tov KAASoL TV
ESCOs. EmimAéov, o Vine 6g avtd 10 £€pyo TOL NTAV O TPMTOG TOV WIANGE Y10 TNV EVPOTOIKN
ayopd tv ESCOs. Xmv cuvéyeto akorovOncav pia celpd omd deodkéc Epeuveg GE EMIMEDO
Evponaikne ‘Evoong (Bertoldi kot Rezessy, 2005 ; Bertoldi et al., 2006, ; Kiss et al., 2007 ;
Marino et al., 2010 ; Bertoldi et al., 2014 ; Bozza-Kiss et al., 2017), o1 onoieg eotidlovv oT1g
dwpopéc omv avamtuén tov ayop®v ESCOs. Ot 610@popésg ovtéc mPoKOTTOLV Omd To
SLPOPETIKA EMIMESN CTHPIENS TOL TPOGPEPOVTAL OO TIS APUOSIES OPYES KADE YDPOS Yoo TV
EVEPYELD, TIG OOUEG KO TOVS KAVOVEG TNG TOTIKNG 0lyOPAG Kol T1 SLOKDULOVOT) TOV POA®V KOl TOV
dpactprotitov tv ESCOs. EmmpooHitme, o1 mpoavapepbeices épguveg kaTaAyovv o610
CUUTEPAC O OTL TOL £PYO TTOL GTOYXEVOVV GTNV EVEPYELNKT] OTOO0GT TPOGPEPOLV LU0 OTKOVOUKEL
OmOOOTIKY] TPOGEYYION Yo TN UEIWON TOV EKTOUT®V oepiov Tov Ogppoknmiov kol £tot
dnuovpyovvton vEeg evkatpiec yuu T ddyvon tev dpactnpot)tov twv ESCOs. Extdg g

Evpanng, vrapyovv apketég peréteg yu tig HITA. Ot Vine et al., (1999) meprypdopovv Tig

2 H gpappoyn moMtikedv yio, ™ xpnon AIIE avoaypaeetar oty Odnyia 2009/28/EK tov Evponaiko
KowoPovAiov, g 23ng Ampiiov 2009, oyetikd pe v mpomdbnom ¢ ypnone evépyewg omd
OVOVEDGULEG TTNYEC KOl TV TPOTOTOINGT| KOl T GUVOKOA0VON Katdpynon twv odnyuwy 2001/77/EK kot
2003/30/EK.
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eEeiteig tov ESCOs otic HITA. Ot Goldman et al., (2002), cvykevipovovtag pwo Bdon
dedopévov pe oxeddov 1500 HEAETEG TEPITTOCEWV EPY®V EVEPYEINKNG OTOSOCTG, TEKUNPIDVOVY
™V Tpaypatiky amddoon tov kKAadov ESCOs mpokepévon va Tapacsyovy 1060 GToVG POPEIS
YOPAENG TOATIKNG KOl GTOVS EXEVOVTEG OVTIKEYEVIKT) TANPOPOPN O OGO Kol GTOVG TEAATEG Lo
OLYKPITIKY aE0AOYNON TV TPOTEWOUEVOV CYEOIWV. L& CUVEXEWL TMOV TPONYOVUEVOV Ol
Goldman et al., (2005) avaibovv TIC TAGELS KOl TIG dPACTNPLOTNTEG TNG OUEPIKOVIKNG 0yOPag
ESCOs v tedevtaia dekaetio. Arotéleoua NTov 0Tt 01 GVUPACELS OTOO0GNG LIEPVIKOVY TOVG
QPOYHOVG TNG AYOPAS Y10 ETEVOVCELS EVEPYELNKTG AMOO0CNG GE LEYAAOVS B IKOVG TELATEG TOV
onuoctov topéa. Ot Larsen et al., (2012) avaridovv tov kKAado tov ESCOs twv HITA xotd ™
ypovikn mepiodo 1998-2008, avapépovtag avénon tov kAadov katd 7% emoing petacd 2006
ka1 2008. Ta amotedéspata oeiyvovv 0Tt 0t ESCOs amokopilovv mepimov 1o 85% tv £600mv
TOVG Ao £pY0 GTOV ONUOGLO TOHEN, EVA O XPOVOS ATOTANPOUNG TOV 1MTIKOD TOREN avENONKE
and 1,9 og 3,2 ém and ™ dekoetio Tov 1990 ko and 5,2 €wg 10,5 € og £pya ToV ONUOGLOV
Topéa ylo ta 1010 YPOVIKT TEPI000.
2.6.1 Zvppdaoag ESCO

XOoupova pe tov Sorrell (2007), m oOvaym cLUPACE®V EVEPYEINKADV VLINPECUDV
ouvenrayeTon TNV EMTEPIKY| AvABEST OGS N TEPIGCOTEPMV EVEPYELOKDOV VINPECIAOV GE TPITOVG.
2V amAobOTEPN HOPPY TNG, KO COUPOCT EVEPYEINKDY LINPECUDY UITOPEL v €yyvdTol TV
mopoyn (eoTov vePoD 1 / Ko NAEKTPIKNG EVEPYELNG LE LELOUEVO KOGTOC, OAAG GE TO TEPITAOK
popoen, n ovuPaocn pumopel vo gyyondel cuyKekpipuéva emImEdO TOPOYNG VANPECIDOV. LTV O
OVETTUYHEVT] LOPON NG, 1 OOUPAOT EVEPYEIOK®V LANPECLOV EMITPENEL GTOV TEAATN VO
eEAY10TOTO1EL TO GLVOMKO KOGTOG Y10 TIG VANPECIEG TOV TOPEXEL | EVEPYELN LEGM UIOG EVIOTOG
ovpPaong pe €vav TAPOYO EVEPYEWKMOV LANPecudV. Avtd Epyetar o€ aviifeon pe 10
TOPAOOCIOKO HOVIEAO OTO OTOI0 Ol KOTOVOAMTEG EVEPYELNS CLUPOVOVV YWOPIOTA Yo, KOO

EVEPYEIKO TPOIOV Kol Y10 O1POPETIKOVS TOTOVG EEOTAGLOD LETOTPOTNG EVEPYELNG.

Ov Etapeieg Evepysokav Ymmpeowwv (ESCO) ocuvnbwg mpoceépovv cuufdoelg mov

nepapfPavoov ( Sorrell,2007):

&  GLOTNUOTO EVEPYELNKNG TANPOPOPTONG
& evePYELOKOVG EAEYXOVG
< £YKATAGTAOT), AEITOVPYIN KOl GLVTNPNOT) TOL EEOTAIGLOV

<& OVTOYOVICTIKT XPNHOTOSOTNON Kol oyOpd KOVGIHU®V KOl NAEKTPIKNG EVEPYELNG
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Ot ovpuPaocelg avTég EMTPETOVY GTOV TEAATI VO LEIWGEL TO EVEPYELNKO KOGTOG, VO LETAPEPEL TOV
KIvOuVO Kol VO ETKEVIPAOGEL TV TPOGOYN TOL OTIS PACIKEG OPAGTNPIOTNTES TOL KOl £XOVV

eykpdel 1660 Yo emyelpnuatikodg 66o Koty mepiBarioviikong Adyovg (Bertoldi et al., 2003)

H ta&ivépunon teov ocvuPdocwv evepysltokdv vanpeciov yivetor pe Pdon to €€ng tpia

kprpa (Sorrell,2005):

1. Iledio epappoyms s ovppaocng: kabopilel 1 meprhapPavetal 66OV apopd TIC EVEPYELNKES
Texvoloyieg Ko ovotiuato. AnAadr|, pavep®vel Tov aplBpd TV YPNCIUOV EVEPYELOKDV
POOV 1 / KOl TOV TEMKAOV EVEPYELOKDY VINPECLOV TOL EAEYYOVTAL £ OAOKANPOL 1 €V HEPEL
amd TOV aVTIGUUBOALOLEVO.

2. BaBog ovppaocng: o apBpdg v opyovoTIKOV dpacTNPIOTHTOVI TOV OTOLTOVVTAL Y10, TV
POy PONG 1 TS LINPEGING oL PpicKovTol VO TOV EAEYYO TOV AVTIGLUPAAAOHEVOL.

3. Xpnpotodotnon coppacns: nog katafdireTon kdbe véa emévovon

Ot emevovoElg LIto pov va xpNHatodoTnBovV Le d1dpopovg TPOTOVS, KaOEVAS EK TV 0TTOlmV £)El

OLPOPETIKES GLVETELES Y10 TN GKOTUOTNTA TOV €PYOV, TO KOGTOG TOV KEQAAMIOV, TN dtovoun

TOL KvdUVOL Kot ToVG 6povg TAnpounc. Ot facikoi tpdmot eivon (Bertoldi et al., 2006):

« Xpnuatoddton meEAATOV EVEPYELNG

o,

< Xpnuoatodsdon ESCO ko
s Xpnuatoddmon and Tpitovg (TPF)

H ypnuatoootnon evepyeiokwv meiorwv cvovinbmg meprlapufdver ) ypnUOTOdOTNON HE
E0MTEPIKE KEQAANLO TOV XPNOTY / TEAATN OV VIOGTNPiIlovTan amd TV £yydnon eEokovounong
evépyelag mov mapéyetal omd v ESCO. H ypnuatoddmon nedatmv evépyelog pmopet emiong va
OUVOEETOL UE OOVEIGUO GTNV TEPIMTMOOT TOV O EVEPYELOKOS TEAATNG OC AUEGOG OOVEIOANTTNG

TPEMEL VO, TOPACYEL EYYONGN GTO 1OPLUO YPTULATOSOTNONG,.

3 Zopeova pe tov Sorrell (2007), ot GYETIKEG OPYAVOTIKEG OPUCTNPLOTNTEG TEPAUUPAVOLV: a)TNV ayopd TV
EVEPYELOKDV TTPOTOVT®V (KoL, NAEKTPIKT EVEPYELD), B)TOVG EVEPYEIAKOVS EAEYYOVG Y10 TOV EVIOMICUO EVKAIPIDV
Bektiwong TG omoTEAEGLOTIKOTNTOC, Y)TOV GYESACUO EPY@V, §) TN XPNHATOSOTNON EPYMV, €) TOV TPOCIOPIGLO
TOV TPOJSOYPAPDY TTOV OTOLTOVVTOL GYETIKA LLE TOV EEOMMGUOD KO TNV 0yOpd, GT) TNV EYKATAGTOOT], T AElTovpYid,
TN GLVINPENOT, TNV TOPAKOACLONGN Kot emoANOgvon TG OmOd00NG TOL €EOMAGHOD Kol M)TNV eKmaidevon

TPOCOTIKOV.
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H ypnuaroootnon ESCO avagépetar 6Tn ypnpatodotnon pe ecmtepikd kepdiowo g ESCO
Kol umopel va meptapfavet m picOwon winv kepoaioinv 1 e£onAMcopov. Ot TOTIKES TPOUKTIKES,
N adVVApiL TOV TEAATOV VO TANPOVV TO KPLTNPLOL PEPEYYLOTNTOS KO TO KOGTOS YPNLATOOOTNONG
He peToykd Kepdioto givor pepikoi amd toug mapdyovieg mov kKabopilovv edv ot ESCOs Ha

mopEyxovv ypnuatoddtnon (Hansen, 2006).

H TPF avagépetol OmOKAEIOTIKA O©TN YPNUATOIOTNGN TOL YPEOLS. YmapyYovv 0OvO
EVVO10A0Y1IKA d10popeTikég Olataéelg TPF ko 1 dtapopd toug éykettan 6to mo1og daveiletol ta
ypnuata, 1 ESCO 1 o meldtg. v mpotn pvOuion, pwo ESCO pmopel va davewotel Tig
amopoiTNTEG XPNUOTOOOTIKEG TTNYES Yo TNV VAOToinon tov £pyov. Edv pia ESCO opyavover ta
TPF, t61€ 0 01KO¢ TG Kivovvog givarl LKpOTEPOCS, TPAYLLOL TOV EMTPEMEL YAUNAOTEPO KOGTOS Kol
KaTd ovvémeln peyolvtepo péyebog g emévovong (Hansen, 2006). Ztn devtepn pvbuion, o
meAATNG AapPavel dAVELD OO XPNUOTOTICTOTIKO OPLUO TOV VTOGTNPILETOL ATd o GLHP®VIN
Eyyomuévng EEowkovopunong Evépyetag pe v ESCO. O oxomog g Eyyonuévng E€owovounong
elvat va amodei&el oy tpdmela 6TL To £pyo Yo 10 omoio daveiletar o meAdng Bo dOnpiovpyNoEL
Oetucn Tapelokn pon, dnAadn ot n eEowovounon Ba emrevybel acpaimg Kot Bo KaAdyel TV

OTOTANPOY] TOV YPEOVG.

Mo copfaocn evepyelakmv vanpesidY TePypdeet pia copPotikn oyéon petacy pog ESCO
Kol Tov TeEMKOV ypnotn evépyewng (merdn) (Bozza-Kiss et al., 2017). Ot onpaviikdtepeg €E
avTOV glvon n:

s Zoupaon Evepysloxkng Anodoong (EPC)

o,

< ZopPaon Evepyelaxov Egodiacuot (ESC)

o,

& Oloxinpopévn Xopupacn Evépyelag ( IEC)
2.6.1.1 Xvupacny Evepysiakijsc Anédoons (EPC)

H ovpPaon evepyeaxng anddoong (EPC) eivar évag punyovicpog TposovatoAlcUEVOg GTnY
ayopd ywo. tnv vAomoinom &pywv evepyswkng amddoone (Carbonara kot Pellegrino, 2018).
Xoupova pe v Odnyia 2012/27/EE yw v evepyswokr anddoon n EPC opileton mc4
«ovupatikn copeovior HeTald Tov dKA0VYOL Kol TOL TAPOYOL €vOG UETPOL PeAtimong tng
EVEPYEWKNG AOd00NC, 1| 07Ol emaAnBeveTal ko mopakoiovOeital ko GAN ) d1dpKela 1GYVOG
™G ovupaong, 610 TANIGLO TNG OMoinG TPOYLOTOTOOVVTOL TANPOUES Yo EXEVOVCELS (€pYO,

mpounOeta 1 vANPecia) Yo To HETPO OVTO, 01 OTOIEG GLVOLOVTOL e v GLHEWVNOEV eminedo

4 O opiopdg yio ) Zopupacn Evepyelokng Anddoong avaypdeetar oty Odnyia 2012/27/EE yio v
evepyelakn amoddoon g 25" OktwpPpiov 2012, Apbpo 2 mapdypogo (27) oeh. L.315/11.
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Beltimong TG evepyEIOKNG amdd0onG N e GAAO GUUE®VNOEY KPITNPLO EVEPYEINKNG ATOSOOTG,

OGN €E0IKOVOUNCT XPNULATOVY.

[Tpdxertar, Sniadn, yuo po svpPotiky cvpeovia petadd pog ESCO kat tov meldmg g, 1
omoia meptlapPavel po TapéuPfocn pe HETPO EVEPYEINKNG amOS0ONG OTIS EYKATOCTAGELS TOV
meAdTN, TG omoiag N amddoon givar gyyonuévn amd v ESCO (Taylor et al., 2007). YAomotel
éva ox€610 yloL TNV TOPOYN EVEPYEWNKNG OmOd0oNG N £€va £PY0 OVOVEDGCLUNG EVEPYELNS KoL
YPNOWOTOLEL TN PO EIGOOMUOTOC Omd TNV €E0IKOVOUNGT KOGTOLG M TNV TOPAYOUEVT|
AVOVEDGLUN EVEPYELD Y10, TNV OTOTANPOUY TOV KOGTOVG TOV £PYOV, CUUTEPIAAUPAVOLEVOD TOV
KOGTOVG TNG emEvOLONG. ANhodn, 1 €E01KOVOUNGT] KOGTOVG amtd T LETPA EVEPYELNKNG OTOOO0NG
Oa Ponbnoel ot ¥pPNUOTOdOTNON KOl OmOTANp®U Tov €pyov. Ot @doelg evog épyov EPC

mopovctalovrol 6to Zymua 2.1.

Yympa 2.1: ®doeig evog Epyov EPC

[Inyn: 18io. Exe€epyacio, onmg avapépetar Bozza-Kiss et al., 2017

H ocbvayn Zvupdoewv Evepyelaxng Amddoong amotelel pior oumpéra 1o SIopOPETIKES
ovpupartikég oyéoetg peta&y ESCO ko medatav (Pétéri kot Sinkkonen, 2014). H ta&vounon tov
dapopawv poviédwv EPC yivetar ce oyéon pe v katovop Tov Kivouvev (amddoong kot
TOTOTIKOV) UeTaEh Towv Vo oyetilopevov uepdv (ESCO kot meldtn) Kot g mopoyng

UNYOVICU®V XpNHatoddtnong Kot amortAnpouns mg ESCO.
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H avaocxommon ¢ vrdpyovoag Bifroypapiog avapépet ddpopa povtéda EPC. Ta
EMIKPOATESTEPO, HOVTEAD, TOV  YPTMOLOTOoVVTOL oNuepa  eivar to povtédo Eyyomuévng
E&owovounong (Guaranteed Savings) xou 10 povtédo Xvppetoyng ota E&owovopotpueva
(Shared Savings) ( Bozza-Kiss et al., 2017; Shang et al., 2015; Goldman et al., 2002 ; Bertoldi et
al., 2006 ; Westling, 2004 ; Hansen, 2006 ; Carbonara ko Pellegrino, 2018; Hansen, 2003 ; Hui,
2002 ; Bertoldi xon Rezessy, 2005; Costantino et al., 2012 ; Han et al.,20006).

Ot dapopég petal&d tov poviéhov Eyyomuévng EEotkovounong kot Xoppuetoyng ota
E&owovopovpeva evtoniovrol ota e€ng onpeia (BA. Tlivaxa 2.1):

o,

o Xto dw@opeTikd mpotvma amodoons: to poviédo Eyyomuévng E&owovounong eivon
oLVOESEUEVO LE TO EMIMESO €EOIKOVOUNONG EVEPYELNG, EVD TO HOVIEAO ZUUUETOYNG OTO
E&owovopovpeva oyetiCeton pe 10 mocootd eEokovounong koostoug evépyetag (Han et al.,

2006 ; Patéri ko Sinkkonen, 2014).

7/
X4

Y 2TV Kotavopl TV Kivdovev: Ot k0plot Kivouvol mov avIetonilovy o TpoypaupLoTo.
EPC &givar o xivovuvog amdooong Kot 0 moTOTIKOG Kivovvoc. Xto poviédo Eyyomuévng
E&owovounong, ot ESCOs AapBdvovv tov kivouvo amddoomg Kot o1 TELATEG EVEPYELOS 1| TOL
YPNUATOTIOTOTIKG 10pOUHaTo Aappfdvouy tov mototikd kivovvo (Pitdri ko Sinkkonen,
2014). Téhog, o1 merdteg evépyelag Aapfavovy Ko tov emtyelpnuotiko kivovvo (Han et al.,
2006). 10 povrého Xvppetoyns ota EEowovopotvpeva, ot ESCOs AapPavovv 1660 tov

Kkivdvvo amddoong 0660 Kat Tov moTOTiKo Kivovvo (Han et al., 2006).

X/

® XTIC €YYVNOELS ECOIKOVOUNGNG EVEPYELNGS: XE GUYKPION UE TO HOVTEAO ZUUUETOYNG OTO
E&owovopovpeva, 1o poviého Eyyomuévng E€owovounong kabopilel éva opiopévo mocd
eyyonmoemv egowovounong evépyeag otig ovupdoeig EPC mpoxepévou va ikavorombet n

vroypéwon andcPeonc (Hopper et al., 2007).
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Hivakag 2.1 Zoykpion poviélov EPC

Katavop Kivovvou
Hapoyn Awdpkera
Movtéha EPC Xpnuatodotnong | Toppaons | Apopnq ESCO
Kivdvvog [MotmTiKog
Amddoong Kivdvvog
Me Bdon Tig
EMOEIKVVOUEVES
€€OKOVOUNGELG.
Eyyonpév Merdme 1/ xat fgc:igové c
TYUIREVIS ESCO | Merdne TPF (uéow tov | 4-8 & , Hon
E&owkovounong . gtvon LukpoTepn
TEAATN) o6
mv
ovopeVOLEV, 1
ESCO xoAvmter
To EAAElupa
v ESCO [Tpokabopicuévo
4 / r 7 7 r
Znup‘sro;mg’ oTa E?»axwro ESCO ESQO 1W/xow TPF 10-15 ém MOGOGTO A6 TIG
E&owovopovpeva HEPOG 0 (néow ESCO) €EOKOVOUNGELG
TEMATNG KOGTOVG

[Inyn: 18io Exeéepyacio

Yopeova pe tovg Goldman et al, 2005, n ayopd twv ESCOs drhale amd 10 povieho
Yvpperoyng ota E€otkovopovpeva 6to poviéro Eyyonuévng EEowovounong katd v televtaia
dekaetio. To 86% tawv EPC ypnowonotel onuepa to poviéro Eyyonuévng E€owkovounonge. Ot
KOPLot AOYOL ovTNG TG HETATOMIONG cuvdEovTal Le T peyaivtepn Pefardtnta eEokovounong,
TO YOUNAOTEPO KOOTOG YPMUOTOOTNONG KOt TO YOUNAOTEPO KOGTOG GUVAAAAYDV Y10 TOVLG
neldteg evépyetlag (Hopper et al., 2007). [Tapodra avtd, copeova pe toug Bertoldi et al., (2007),
10 povtéro Xvppetoyng oto EEowkovopovpeva eivar akdpa mo cvvnliopévo ce po ayopd
ekKivnong N HeTA amd 01KOVO LKA TPOPANLOTO, ETEWON OL TEAATES EVEPYELAG £XOVV TEPLOPIGUEVT
mpocPaon e ke@aiata Kot tpotiovv 1o oxedo ESCO évavtt g xpnuatoddtnong amd touvg
idtovg.
2.6.1.1.1 Araowkacio Métpnons kar Exaiifsvons (M&V)

H dwdwaocio pérpnong kot enainbevong (M&V), swdpapatiler kevipikd poro o1n
emtuyio tov épymv EPC. H mo dadedopévn yprion g M&V eivar vy copfdaceig Eyyonuévng
E&owovounong EPC. Xwpig ™ coot| M&V, n onoila cuppoveital oand kowov petald tov
CUUUETEXOVTOV £Taip®V Kol givan TANP®S dopavng, 0ev umopel va emtevyfetl pe emtuyia n
ovpPaon. ITo ocvykekpéva, yio 11g LopPacelc Evepysiokng Amodoong, n dwdwkacsio M&V

Oeomilel mpdTLIOL YL VO VOLUUOTOMGEL TNV €E0IKOVOUNCT €pYOV, VO TOPAoyeEl €va HEGO
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GUYKPIONC TOV TOUEIKADOV pO®V TOV £PYoL e TG Pacikég cuvOnkeg kot va kabopioel Tovg 6povg

minpoungs (Hansen, 2006).

H d1adkacio pétpnong ko n eraindevong (M&V) purnopei va oprotel og to 6OvVoro TV
HeBOS0AOYIDV TTOV YPNGYLOTOIOVVTOL Y10 TNV EXKVPMOOCT Kol TNV a&loAdYNoN TOV 0ALXYDV GTO
TPOTLTTOL KOTAVAAMONG EVEPYELONG Y10 oL GUYKEKPIULEVT XPOVIKT TTEPT0S0, TOL OTTOI0 TPOKVITTOLV
and o avayvoptopévn topéuPacn 1 Eva chvoro pEtpmv eotkovounong evépyeswog (Hansen,

2006).

Ov vanpeoieg g dwdKkaciog pétpnong kot emoAndevong (M&V), pmopovv va
exterecBovv and v d1o v ESCO 1 amd éva tpito pHéPog mov EMALYETAL LE KOV CUUP®VIO
m¢ ESCO kot tov meAdt g Ta tpita pépn pmopodv vo meptdapfavovy cuufodiovg
unyavikovg pe egedikevon o€ dwadikacieg M&V kat otnv avdivon avtov. H M&V mapéyet pia
Hopoen dlacsPAMoNg TS amddooNS, TOV CNUAivel OTL LITAPYEL KK AOYIKT] VTOCTAPIEN YL TIG
EYYUNGELS TOV TOPEYOVTOL TNV OTOO0GT| TOV EEOTAMGHOD KOl TWV TPOTOTOMGEMY KTIPI®V TOV
&xovv gykataotadel. IIpokeyévou vo vrdpéel aélomotio otn dl0d1Kacio, TOLVAdYIGTOV Eva
puérog g opddog M&V Ba mpénel va eivar ITictomompévog Erayyeipatiog Métpnong kot
EnaAnbevong (CMVP). Avtd onuaiver, 01t B mpémer va mAnpoi cvykekpluévo kpitnplo
EKTTOIOEVONG KOl EMAYYEAUOTIKNG TEpag Kot vo VTOPAAAETOL O €EETAGELS Yoo TN ANYM

motonoinong (Bozza-Kiss et al., 2017).

Mo toomompévn pébodog M&V Bewpeitar facikd otoryeio mov givan amapaitnro yo
TNV eVioYLON TNG EUTIGTOCVVNG TOV TEAATMV Kot TV ¥pnuatodot®v otnv ESCO kou tv ayopd
evepyelokav vrnpectdv yevikotepo (Bozza-Kiss et al., 2017). XOppova pe to Aebvég
[MpwtéKoAro Métpnong kot EraAnfsvong Anddoong (IPMVP), n dwwdwacio M & V npénetl va
akoAovBel opropéveg Bepelmoetc apyéc. ITo ovykekpéva, Ba mpénel va eivan (Bozza-Kiss et

al., 2017) :

Axpipng: Ot ekBéoeigc M&V mpémel va elval 1000 akpiPeic 660 Ba emttpéyel o mpoimoroyiopdg
M&V. To k6otog M&V Ba mpénetl kavovikd va givorl Lkpd o€ oxEomn UE TN VOUGHOTIKN aéio
¢ e&okovounong mov a&oroyeital. Eniong, ot domdveg M&V mpénetl va gival cuveneic pe Tig
OMUOGIOVOUIKES EMTTMCELS TNG LIEPPOMKNG 1] KOKNG avapopds TV amoddcemv evag Epyov. Ot
ovueVieg akpifelag Tpémetl vo cuvodehovTon amd aLENUEVT GLVTNPNTIKOTNTO GE OTOLEGONTOTE

EKTIUNOELS Kol KPIoELG.

Oroxinpopévn: H avagopd g e£otkovounong evépyetlag mpémetl va AapPavel vtoyn OAES TIg

ONUOVTIKEG EMMTOOCELS €vOG €pyov. Ot dpaoctnprommreg M&V mpémer va ypnoyomolovv
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LETPNOELS Y10 VO TOGOTIKOTOGOVY OAQ TOL CLLOVTIKG LETPNOILO OTOTEAEGLOTA, EVD Oa TpEmeL

va EKTILOVV, OO0V ivat EQIKTO KoL TOL VITOAOUTO, ATOTEAECLLATA.

Yovinpnriki): Otav yivovion kpicelg oyetwkd pe oféfoieg mocotteg €€okovounong, ot
dwdwkaciec M&V Oa mpéner va oyedidlovial £€T61 OGTE VO VTOEKTILOVV TNV £E0TKOVOUNGN

TOPWV.
YovemicS: H avagopd g evepyelokng amddoong evog £pyov Tpémet va eivar Guvenng petald:
V' SpopETIKOV TOTOV £PYOV EVEPYEINKNG ATOS0GTG
v SpopeTikdv emayyelpaTiov dwayeipiong evépyetag yia £vo €pyo
v QO PETIKAOV YPOVIKDV TEPLOdOV Y10 TO 1810 £pyo
v £pymV eVEPYEIOKNG AmOS0GTC KOl VE®V EPYmV EVEPYELNKOD EPOJIAGUOD
Yyetwk): O TpocsdOlopIGHOS TS EE0TKOVOUNGNG TPETEL VO LETPA TIC TOPAUETPOVS OTOSOCEWV
OV TPOKAAOVV avnovyia 1 eivot AydTeEPO YVMOOTES, VD PUTopohV va eKTiunBovv AALeG MyOTEPO
Kpioweg N TPoPAEYILES TAPAUETPOL.
Aw@aviig: Oleg ot dpaoctnprotreg M&V Oa mpémel va ONUOGIOTOI00VTOL LE GAPNVELD KOt
mpng  omokoAivntikoTTa. H 7Anpng amoxkoivmtikdtnta mpémel va  mepAapuPaver v

mopovciocn OA®V TV otoyeimv o100 mAaiclo tov oyediov M&V kol tov ekBécewv

eEowovounong.

‘Etot, xotd v avdmroén kot T S1mpoyuaTeDoElS oS Tpocéyyiong M&V yu éva
oxéowo EPC, ta puépn mpénet va avapepBovv oTic apyéc avtéc mpokelpnévov va Ppedel n coot
wwoppomia peta&h k6oTovg Kot axpifetoc. [epartépw, kat ta dVvo pépn Ba mpénel va Bewprcovv
ATOOEKTEG OVTEG TIC OPYES TPOKEUEVOL Vo, KaBopicovy TIC 01Kovo e oTig omoieg otnpilovral ot

ovpPatikég pvbuicers.

H 1coppormia avtodv tov apyodv divel ™ dvvordotnta oe évav €W0ko yuo v M&V va

TOPOVGLAGEL VO EVEMKTO TANIG10 POCIK®V d1adIKACIOV Yo TNV emitevén v M&V ya €pya

5 O 06pog "ovvenng" dev onuaivel "tontéonpo"”, apov avoayvopiletar 0t kKibe eumelpikd vrofaAlopevn £kBeon
nepLapPavel amoQAacelg mov dgv Umopohy va. €ival TOVTOCNUEG Yo, OAoVG. Me TOV TPOGIIOPIGUO CTLLAVTIKOV
Topéwv Kpiong, to IPMVP coufdilel oty amo@uyr 0GUVETEIDY TOV TPOKOTTOVV A0 TNV EAAENYT] GUVEKTIUNONG

onuavtikav dacthoenv (Bozza-Kiss et al., 2017).
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evepyewkng anodoons. Opwe, yu vo peyiotorombovv ta €coda ¢ odikaciog M&V, Oa
mpémel vo.  akoAovOnBovv extodg amd TG opyec Ko kdmotlo Poacwkd Prpoto. Zvvndmg

nepapfPavoovv (Hansen, 2006):

1. Extéleon a&loddynong pétpnong Kot eraAnfeuong mptv amd TV KOTOUGKELY|
2. Avantuén tov oyediov péTpnong kot exainfevong

3. Kafipwon Pacikng ypapung pé€tpnong kot enainfevong

4. Tlopéyete o €kBeon pérpnong kot erainfevong HeTd TV QApPLOY

5. THopoyn meprodikmv ekbécemv aloAdynong

H epappoyn, Aowmodv, g katdAining dadikaciog pétpnong kat emaindevong (M&V)
mopéyel moAAGd mAeovektiuata ywu v ESCO «kar tovg meldteg mc. Ta mieovexktiuota
nepapfPavovv (Hansen, 2006): (o) TV Kotavopr] TV KIVOUVOV 6TA KATAAANAQ GuUBaALdpEVQ
puépn, (B) ™ peiwon tov afeParotntov ce amodektd emimeda, (y) v mapakorovOnon tov
amoddceE®mV Tov e£OTAGHOV, (0) TV e€evpeon Tpdobetng eEotkovounong, (€) t Pertioon twv
Aertovpyiov Kol Tov ggotkovouncemv cvvtipnons, (ot) v e€axpifoon g mmpnong v
gyyonoewv efokovounong kOotovg Kot (1) TNV Tapoyn OWdKACIdV  UEAAOVTIK®V
npocapuoywv. Etot, evad éva oyédro EPC Ba peidoet v Katavalmon evéEPYELNG Kol TO KOGTOG
oe Mo gyKkatdotaot, o JeEodk] M&V umopel v Pondnioel va dwceaiiotel OtL M
eEowovounon Ba cuveylotel pe v Tapodo tov ypdvov. Anradn, kot petd v Anén g EPC,

omov n ESCO amoywpet, 0 TeMkOg ypNotng umopel va enw@eAndel amod 115 £01KOVOUNGELS,

2.6.1.2 Xvupacn Evepysiarijs IlpounOeias (ESC)
H Zoppaon Evepysiaxng [popndeiag (ESC) dracparilel v mapoyn xproIUNG EVEPYELNS

oe évav meAdrtn. [ToAAég amd TIC GLUPACELS EVEPYEIONKADV LINPECUDY TOV AELTOVPYOVV GTNV
Evponm pmopovv va kakovvion Xoppaceic Evepyelakng [poundewog (ESC), epdcov kKardmtovv
plo 1 TEPOGOTEPES POEG YPNOWNG EVEPYEWS, ONAadN TO METPO EVEPYELNKNG OTOO0GNG
eQapuOLoVvTaL GTNV TAELPE EVEPYELNKTG TPOGPOPAS KO LETACYTLATIGLOV, OAAGL OEV KOADTTOVV

TIG TEMKEG evepyelokeg vnpecieg (Sorrell,2007).

H ESCO avarappavetr v ev8bvn va mpoundedel otov meAdtn £va GOVOAO EVEPYEIOKAOV
vampeocwwv (m.y. HVAC, ¢otiond k.Am.) oe éva opiopévo eminedo e&ummpétong. H ESCO
avorappavel Ty avamtoln, T Agttovpyio Kol THV GUVTHPNGCN TOV EEOTAIGUOD KOl TOVAGEL TNV
mopayOpevn xpNown evépyelo otov teAdtn. H ypnoun evépyeia avapépetat oTny evépysia yio

™V omoia 0 TEAATNG £XEL KTPOKTIKN» YPNOT, OT®G: Oeppotnra, YH&N, aTUOG, TETIEGUEVOS AEPOG
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KA. (Wargert, 2011). Xapokmnpiotikd mopadeiypoto eival ol €yKaTooTACES PMTOPOATAIKNG
(PV), ocvvovacpévng tapaywyng Beppotrog ko niektpikng evépyeag (CHP) 1 0éppavong amd
Bopala. o Tapadetypa, oty mepintwon g 0épuavons, avtd mepthapfavel Tov oyxedlacud
KO TNV €YKOTAGTOOT] TOL EEOTAICHOV, TN SLOVOUT EVEPYELNS, TN AETOVPYIO Kol TN GLVTIPNON
TOV EYKOTACTAGE®V TOPAYWYNGS, TNV Tpounfeta kavoipmv kKAt (Bozza-Kiss,2017). H dwdpxeia
g ESC amattel paxponpobespovg d6povg (10-30 £€n) ko elvar n mAéov KatdAAnAn yu
KEVIPIKA ovothuato o 0éppavon ko yoén (Sorrell,2007).ITwo ocvykexpyéva n ESCO, éyxet
KAmo10 EAEYYO TOV TPWTOYEVY| EEOTAICHOV HETATPOTNG Hall pe ToV OYeTIKO e£0TAMGHO EAEYYOV,
oAAG Alyo M kaBOlov tov €Aeyyo €lte TOL OELTEPELOVTOG EEOTAIGHOV UETOTPOTNG £ite NG
mong v tedkég evepyelokéc vanpeocies. Qg amotédespa, n ESCO eléyyxer ehdylota 1
kaBolov 1t {mon yw yprown evépyeln kor og mepopopévo Pabud ™ Cmon yw
mopaddopevn evépyewa ( Sorrell,2007).

2.6.1.3 Oioxinpouévy Loupacn Evépyeirag (IEC)

H Oloxinpopévn ZouPaon Evépyetog elvar Eva vBpdkd povtéro, to omoio cuvovdlet
otoyeio 1060 amd v ESC 660 kou and v EPC (Wiirtenberger et al., 2012; Petersen et al.,
2013 ;Wargert, 2011). Opilovtatl wg cupPacelg evépyelag Tov TeEPAAUPAVOUVY LETPOL EVEPYELNKTG
anddoong 1000 amd mhevpds (Tnong 6co kot amd TAELPAS TPOSPopac. Me dAla Adyua,
OTOGKOTOVV GTN Hel®mon NG TEMKNG KATavAA®onG eVEPYEWNG 0T KTipla KaBmg Kot oty adénon

™G amdA00MG GTNV TAEVPE TG TPOGPOPAS, OTTMS GTOVG AEPNTEC BEpLOVOTG.

Yxomog g IEC glvar va dnpovpynoet pio oAokAnpopévn copoacn mov vo tepthapPavet
TOCO TNV TAELPE TNG TPOGPOPAS OGO Kol TNV TAELPA TN {NTNONG. ZTOY0C £ival vaL AVGEL HePIKA
and ta tpoPAnpota g EPC kot g ESC (Wiirtenberger et al., 2012). ITo cvykekpyéva n EPC
elvar vmepPoikd moAVTAOKN Kot damoavnpn Yo moAAd €pya kot 1 ESC elvar amodivta
TPOGAVATOMGUEVN 6TV TPpocpopd. Katd tov oyediacud pog IEC, ta pétpa yio m {ienon givon
TPOYPOUUOTIOUEVO, G TPOTEPALOTNTO KOl TO VLAOAOMO EMIMESO EVEPYELNKDOV OVOYKDV
KOAVTTETOL ATTO TTEPIOCOTEPO EVEPYELKA ATOOOTIKO £POdACO, dTav efvat duvatdv. OvGLIGTIKA
p IEC emexteiver v ESC pe ™ ovumepiinym tov pétpov g mievpdg {mmong Ko
vroypoppilel ) onuocio TG AMYNG HETP®V EVEPYEWNKNG amOdoons amd mAevpds Citnong
TPOTOV TPOYMPNGOLY GE UETPA amd TAELPAC TPOocPopds. To mpdTumo e&vmmpétong IEC
ovvdvaletl dvo otdyovg (Bleyl- Androschin, 2011).: 1) peiwon g evepystakng {tnong péocw
™G EQUPUOYNG HETPOV EVEPYEINKNG OTOOOGNC GTOVS TOUEIS TG TEYVOAOYiNGg TV KTIpimV (TT.Y.
HVAC, ¢potiondg) kot 2) amoTeEAEGUATIKY TOPOYN TNG EVOTOUEVOVCOS XPNOUNG EVEPYEINKNG

{mong, xatd Tpotipnon and avave®oiueg myég evépyeloc. Q¢ ek tovtov, po IEC cuvovalet
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o OQPEAN TOV HETPOV and TAELPAS {NTNONG Kol TPOGPOPAS, ETTLYYXAVOVTOS £TGL LYNAOTEPO
KOGTOG-0(PENOG,.
2.6.1.3.1 Epyaicio Miacpdiiong Hoiotyras (QAI)

[Na voa dwoceoiotel 1 mowdtta ¢ e&ummpéong tov TeEAdTN Ko vo pewmbel M
dvokivn kot damavnpn dwdikacio Métpnong kot EraAnfevong (M&V) mov oyetileton pe v
EPC, omv IEC éyet mpotabei n ypnon tov Epyoreiov Awacepdiiong g [Howwmrag (QAI)
(Wiirtenberger et al., 2012).

[Ipoxertar yia éva gpyareio, To omoio dev eoT1alel 6NV KPP TOGOTNTO EEOIKOVOUNOTG,
0AAG o€ pepovouéva LETPO evePYELOKNG amddooms. H katdAinin avaykn v QAI opiletar yia
K6Oe pPéTpo evepyelokng amddoons Eexymptotd (.. o LOVASIKY LETPNON OTdO0CoNS Yo £vaL VEO
eoTIopnd dopopov). ‘Etol, ta pepovouéva QAL yu to €yKateoTnUéEVO UETPO EVEPYEINKNG
amdO00MG SGPAAILOVV TN AEITOLPYIKOTNTO KO TNV 0000 TV HETP®V, GALAL Oyl TNV oKp1P
TOGOTIKT TOVG £KPaom og 0AOKANPO TOV KOKAO ToV £pyov. To gvpog tov QAI propel va mowiiet,
avaroya pe ) cvueovia mov £xetl yiver petald g ESCO kot tov mehdtn g, [Na va Bpedei n
omot 1oppomio peTaEy M&V kot Tov oxetikdv daravav, 8o tpénel va e£ac@aAoTel OTL 01
yvevikol otdyolr efowovounons tov £pyov Ba emitevyBovv pe 660 TO SuvATOV AlydTEPM

npoonadeia (Bleyl-Androschin, 2011).

210%0¢ elvar va amiomonfel 1o emyyelpnuatikd poviého kot vo pewwbdel 1o kdoTOg
ouvaAlayng eElcoppondvag to kOoTog kat TNV akpifela g M&V. 'Etot to QAI aviikabdiotd
mv emow M&V g eyyomuévng eEowovounong EPC. Apov, Lowmodv, dev eEaptdtar and pia
Boaoum ypappr, o0nwc cvuPaiver pe v M&V, givar Ayodtepo damavnpd, mepimloko Kot
EMPPENES OE KATAGTAGELS TOV Ol EEMTEPIKOL TAPAYOVTIES UTOPOVV VO TPOKOAEGOVV EMTAOKEG.
Eéwmtepicol mapdyovteg pmopet va etvor omolecdnnote aAhay£G 610 KTIPLo, OGS Y10 TOpAdELY LLOL
avakovioelg 1 mpdcbeta pétpa mov Bo eumAEKOVY 0T PactKn YpoUun EVEPYELOS.
2.7 Zvpnepaocpato

Onwg, eldape Kol GTI TPONYOVUEVEG EVOTNTEC 1| LETAPOOT] TOL EVEPYELONKOD GLOTHLOTOG
&xel kataotel emtaktikn avaykn. H petdfoon avtn e€aptdrot omd v aAAnieniopaon peta&y
oL TEPPAAAOVTOG, NG TEYVOAOYiaG Kot Tov Besuikod mhonciov. Méoa amd v avdivon g
npocéyyiong MLP, pmopodpe vo Katavoicov e KaADTEPO TOVG TaPAYOVTES TOL eVOHVOVTAL Yo
™ SOUOPPMOGCN TN KOWMOVIKOTEXVIKNG OAAOYNG GE OAOKANPO TO GUGTNHA Kot Ol LOVO GE £val
dropo M o opdda teyvoroyuwy (Markard et al., 2012). EmumAéov, tovicape 6Tt onpavtikd poro
v avt) ™ petapaon owdpapatiCovv or Etapieg Evepysliokwv Ynnpeosuwv(ESCOs), v Tig

omoieg Oa 00VE AVAAVTIKG TNV EMOUEVT] EVOTNTO TO EMLYEIPTULATIKO TOVG LOVTELO.
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KE®AAAIO 3 Enyeipnuotiko povréio Etaprov Evepysiokov Yanpeowdv
(ESCOs)

3.1 Evoayoyn
Ao to péca g dekaetiag tov 1990, n évvola TOV EMYEPNUATIKOD HOVTEAOL EYEL

OMOKTNOEL ALEAVOUEVO EVOLOPEPOV UETOED TOV EMOYYEALOTIOV KOl TOV OKOOTUAIK®OV. XTO
POV KEPAAOL0, 0OV TPAOTA avaPePDEl TO AVOALTIKO TAAIGIO TOV EMYEPNUATIKOD HOVTEAOV,
e€nyeitar n évvoln tovL EmyEPNUATIKOD povTEAOL Y ) Procywotnro. Ilpdkeiton o
EMLYEIPNULATIKG LOVTEAQ TTOV EKTANPDOVOVV TIG KOWVOVIKEG AEITOVPYIEG LE TPOTO OTKOVOUIKE Ko
neporirovtikd agipopo. To Xvomua Yanpeowov- [Ipoidvtov(PSS), eivar éva této10 poviéro,
N Aoywn tov omoiov akoiovBeitor and Tig ESCOs. Ev cuveyeia, vioBeteitor o opiopdg kot 1o
TAOLG10 TOV emyelpnuatikod kapupd twv Osterwalder and Pigneur (2010) , coppwva pe tov omoio
avaADOVTOL TOGO TO enyepNUaTIKO povtédo Tv ESCOs (BA. Evotnra 3.3) 660 kot o1 Zvpfdceig
Evépyeiag mov mpocpépouv(BA. Evomnta 3.4 kot 3.5 kat 3.6). Télog, avarlvoviot Ta eumdola Kot

o1 Tapdyovteg mov emnpedlovv ) dudyvon twv ESCOs.

3.2 AvaAuTiKO TAGIGLO EMLYELPNUATIKOD HOVTELOD

Ymv avackommon g Piproypaeiog, moAlol peketntég £xovv avapepOel oty Evvola Kot
otV onuacio Tov entyepnuatikod povrédov. Ot Chesbrough kot Rosenbloom (2002) 6swpovv
TO EMYEPNUATIKO HOVTEAOD G £va. OOUIKO TPOTLTO MOV TEPLYPAPEL TNV OPYOVAOTIKN KOl
OTKOVOULIKY] apyltekTovikn g emyeipnons. ‘Eva emyeipnpatikd povtédo meptypdoet Tov 1pdmo
pe tov omoio évag opyoaviopdg avtidapBdaverotl to Tt BEAovy o1 TeAdteG TOV, TOG TO BEAOVY, TAOG
MOTEVEL OTL TPETEL VAL 0pYOvmBE] Kot VoL GAANAOETOPAGEL MOGTE VO avTamoKplOel kaAdTEPO OTIG
AVAYKES ALTEG Kal e Tolov TpOmo Ba dnpovpynoetl £600a amd avthyv ) dwdikacio (Johnson et
al., 2008 ; Teece, 2010). Eropévmg, ta emyyeipnuotikd povtédo ometkoviCovv Tov TpOTo e TOV
omoio (o emyeipnon onuovpyel a&io yio Tovg KATAVOA®TEG, TOVS WOEL VoL TANPDOGOLY Y10, TV
a&la oV TOVG TPOGPEPEL Kot LETATPETEL ALTEG TIG TANPpwUES o€ kEPOM (Teece, 2010 ; Magretta,
2002). Ov Morris et al. (2005) ta&vopohv To GTOTXEID TOV EMYEPNUATIKOD HOVIEAOV MG €L
mopdyovteg mov oxetiCovron pe: (1)tnv Tpocseopd: Tmg dnovpyeitan a&ia, (2)pe v ayopd: yuo
molovg onuovpyeiton a&ia, (3)mv eomtepkn wKavotNTO TNG EMEipnong: moleg eival ot
approd1dTTEG NG eMyeipnong, (4) TV OVTAYOVIGTIKN GTPATNYIKY): TS 1 enyeipnon kepdilet
TAEOVEKTNLOL £VOVTL TOV OVIOYOVICTOV NG, (5)TOVG 0KOVOUIKOVG TOPAYOVTEG: O AOYIKN
v100HeTOVV V1o va kepdicovv ypnpaTa Kot (6)Tov emtyelpnuotioo Kot Tovg EneEVOVTES: TO10 Eivol TO
EMEVOLTIKO HOVTELO Kol TL PLA0d0E g Exovv. EmmAov, éva emyelpnuatikd povtédo opiletal og

«TO0 OKEMTIKO TOVL TAG &VOG OPYOVIGHOS Onpiovpyel, amodider kot cvliapPaver a&iox
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(Osterwalder and Pigneur, 2009: ced. 14) exmAnpodvovtog T avaykeg N Tig embopieg tov
TEMUTAOV TOV, O10TL «oTO 7o Pacikd g eminedo pio eToupeio vIAPYEL Yo v TpoceEPeL a&ia
évavtt amolnuioone» (Johnson, 2010: cel. 6).

[Tapoéro mov vEapyovVV 0PIoUEVOL TOADTIHOL OPICUOT TOV ETLXEIPNUOTIKOV HOVTEAWV
(6mwg meprypdpovtal Tapanave), Bewpeitor TOS 0eV VIAPYOVY AETTOUEPEIES GYETIKA LE TO
CLYKEKPIUEVOL CLOTOTIKA oTOlXElo OV GuVBEToVY €va emyelpnuaTikd povtého (George Ko
Bock, 2011 ; Teece, 2010 ; Trimi ka1 Berbegal-Mirabent, 2012 ; Zott et al., 2011). Zvvenmg, evod
N £VVO10 TOV ETLYEPTUATIKOD LOVTEAOL OVOPEPETOL GUYVAL, VITAPYEL KATO10 GUYYVOT CYETIKA e
70 TL akpPmg TeEphapPavel Kol dev umopel va yiver evkoAa kot o€ emopkn Pabud Katovontod
(Teece, 2010 ; Zott et al., 2011).

To mo wPdGPATO KOl OAOKANPOUEVO TAGIGIO YOl TO. EMLYEPNUATIKO HOVTEAD EXEL
avartuyBel and tov Osterwalder & Pigneur (2010), ot omoiol tpoondOnocav va eVoOHATOGOVY
TIC KOTOKEPUATIGUEVES OOUEG TOV ETXEPNUOTIKOD HOVIEAOV G€ £€vol HOVO YPNGUYLOTOM GO
povtého. Avtd 10 povtédo eival yvootrd g KapPdag Emyeipnuotucod Moviédov kot
nmepapfPavel evvéa dopika ototyeio ( BA. IMivaka 3.1). M emyeipnon Oa mpénel mpodTa va
GTOYEVOEL £VOL 1) TEPLOGOTEPA TUHUATA TEAATOV. LTY] GUVEXELM, VO EMOIDEEL VO OVTILETOTIGEL TIG
AVAYKEG TOV TEANTAOV KO VL EKTANPMOOEL TIG mBupie Toug. Avtd o emtevyOel e Tig Zpotdoeis
ociog. Méoa and To Kovoiio PAPKETIVYK, OVTEC Ol TPotdoelg a&log mapadidovior GTovg
otoyevpévoug merdtes. ‘Emerta, ov oyéocic o avamtuyBovv ko Ba dtoetnpnbovv peta&d g
emyeipnong kot tov tehatov e H emyeipnon Ba die&dyet pa oepd fooikwv dpaotnpiotntwv
Yo TNV TPOGPOPE Kot TV 0mdooom NG a&iog g Emyeipnong ¥PNOLOTOIOVTOS SoCIKODS TOPOVS
pe dwd g €€oda 1 g xpnuatoddTNon and GAAOVG. Baoikoi cvvepydres pumopel vo givon
mpounBevtéc mOpwV 1 €pYoAdPol mov amOKTOULV €pyo HECH £EMTEPIKNG avabeong oamd v
emyeipnon. Tehkd, n emruynmpévn tposeopd mpotdoewv aliag otovg meAdteg Bo 00NyNoEL GE
POES 600V YL TNV EMYEIPNON Kot TOVG cuvepydteg e Ev 1o petald, ddeg o1 damdveg mov

TPAYLATOTOOVVTOL GTNV EMLYEIPTOT KOADTTOVTOL OO TN d0U: TOD KOGTOUG.
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Hivakag 3.1: To 9 SoUIKA GLGTATIKA TOV EMLYEPTLATIKOD LOVTEAOD

IInyn: Osterwalder and Pigneur, 2010

3.2.1’Evvola eavyelpnpatikov povtéhov evépyelag yio 11 froocipotnto
‘Eva emyeipnpatikd povtédo yuo m Procotnto wropet va oplotel g Eva LovTELO OOV

N Prooyn avémrruén dwdpapatiCel avandomacsto pOAO 6T SIUUOPP®OT TOV PACIKOV GTOY®V
™G emyeipnong kol GVVERMOS ot ANyn anopacewv (Wicks, 1996 ; Stubbs kot Cocklin, 2008).
Mo emiyeipnon mov AEITovpyel LE OEIPOPO ETLYEIPNUOTIKO LOVTEALD ONUIOLPYEL, Amodidel Kot
ocvAhapPavel v afla e TPOAYUOTIKA AELPOPO TPOTO TOPEXOVTOS TPOIOVTO Kol VINPECIEG TOV
Beltidvouv v mordtnta {ong Tov avlpdrov, aAld To Kévouy gvidg TepBalloviikdv opimv.
SVVETMG, T EMLYEIPTULATIKA LOVTEAD EVOOUATMOVOVY Lo TpodTacn adiag mov avikatontpilel v
160pPOTIaL HETAED OIKOVOUIK®Y, OIKOAOYIKAOV Kol KOWoVIKOV ovaykdv (Boons kou Liideke-

Freund, 2012).

O oyxedlaoudg kot M €QapHoYN PUOCIUOV  EMYEPNUATIKOV HOVIEA®V EVEPYELNG
eEeTdoTNKOV A0 S1APOPOLS, 01 OTTOT01 dTVOLV EUPACT GTO PAGLO TMV OTKOVOUIK®DV, KOWVOVIKOV
Kol TEPPAALOVTIKOV 0PEADV OV B0 HTOPOVGE VO TPOGPEPEL N EPAPUOYT ETLYEPTUOTIKDV
HOVTEA®V Yo TN Puootudnta, cuvovdlovtag Toug TapadosIoKE OPOPETIKOVS GTOYOVS TNG
Budoung avamtuéng Kot TV EKTANPOGCT TV OTOYWV TV EVEPYEINK®OV avaykav (Wiistenhagen
ka1 Boehnke, 2008 ; Szatow et al., 2012 ; Munns, 2008). Xvykexpuéva, o Aebvig Opyavioudg
Evépyelag emeonuoave mdg 0 oxedlaoUdg EMYEPNUATIKOV HOVIEA®V Yoo T Prwcipudto Oa
UTOPOVGE VO ATOTEAEGEL VAV 1010HTEPA CTILOVTIKO TAPAYOVTO. Y10 TNV TPo®ON oM TG v1oHETONG

teyvoloyidv Prooiung evépyewg ( IEA, 2010: oel. 7-8):
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«Eva peydho pépoc TV TPMOTOTOPIOKAOV KOUVOTOMAOV TPOEPYOVTAL OO VEEC EMLYEIPNOELS TOV
AUEIGPNTOVV TO VEIGTAUEVO EMYEPNUATIKE LOVTEAQ KO £TGL 1] OVATTTUEN VEOV EMYEPNCEDV
umopel vo S1o0paOTICEL CNUAVTIKO POAO GTNV OVATTLEN EVEPYELONK®MV TEYVOAOYIDV YOUUNADV

EKTOUTTAOV AvOpaKa ... Kot 6T HETAPAoT amd TNV EXIOEIEN GTNV EUTOPIKT AVATTLEN

Onwg patvetar and ta mopondve, n tpodTacn a&log evOg EMTUYNUEVOD ETLYEPTUATIKOD
HOVTEAOL Y TN Puoocudtnto, TPEMEL Vo TPOGEEPEL Oyl UOVO TEPIPAALOVTIKY] OAAG KoL
KOW®OVIKY Ko otkovouikn a&io. Emopévag, mpémel va elval toco mepiParlioviikd 060 Kot
owovoukd Prooipo (Wilson et al., 2009 ; Stubbs and Cocklin, 2008). O Teece (2010) e&nyei 6T
£V0L O1IKOVOLIKA PIOGILO ETYEPNUATIKO HOVTEAO EIVOL ALTO OV EMITPEMEL GE LL0L EMLYEIPTOM VAL
SITNPNOEL AVIOYOVIGTIKO TAEOVEKTNUOL Yoo HEYEAO ypovikd Owdotnua. lapdia avtd, «ot
QELPOPOL OPYAVICUOT TPEMEL VO AMOKOUGOUY KEPSOC, OAAL Oev LEApPYovY UOVO Yio va
kepdicovvy (Stubbs and Cocklin, 2008: cel. 12)

3.2.2 Xvomipota Yanpeoiog [lpoiovrog (PSS)

Ta Zvompato Yanpeowwv Ilpoidovtwv (PSS) mpoékvyav ¢ amdvinon oty ovtinmm
avayKn ovATTUENG ETYEPNUOTIKOV HOVIEA®V HE AETOVPYIKO TPOGOUVOTOAICUO (OTE VO
EKTANPOVOLV TIC KOWMOVIKES AEITOVPYIEC HE TPOTO OKOVOLUKA Kol TEPPAALOVTIKE aelpOPO
(Tukker kou Tischner, 2006, ; Tukker,2004; Tukker et al., 2008 ; Mont, 2004). O1 Goedkoop et
al., (1999), Ntav and tovg TpdTOVG OV piAncav yo v €vvowa Tov PSS. Opilovv ta PSS wg
«EVOL EUTOPEVGIUO GVUVOAO TPOIOVIMV KOl VINPECIDOV IKOVAOV VO IKOVOTOTGOVV ad KOOL TNV
avaykn evog ypnotn». Iopéyovtar eite amd pio pdévo emyeipnon eite amd por cvoppoyio
emyepnocov. Kot 1o mpoidov kot n vanpecsio pmopodv va eival e€icov onupoavtikd ywor tnv
ekmApmon g Asrtovpyiag Tougy. O Mont (2004), opilet éva PSS ¢ «éva chotpa Tpoiovioy,
VANPECIDOV, OIKTHOV POPEMV KOl VITOGTNPIKTIKMOV VTOOOU®DY OV EMOIDKEL GUVEXDS VO EIvorl
OVTOY®OVIGTIKT, VO IKOVOTIOLEL TIG OVAYKEG TOV TEAATOV Kol VO £XEL KPATEPO TEPPAAALOVTIKO
avTiktumo amd to. TopadocloKd emryelpnuotikd poviéAo» (oeh. 3). O Tukker xou Tischner
(2006), Bewpotv 611 T PSS eivan évag cuykekpiuévog Tumog mpdtaong asiog mov pa entyeipnon
TPOGPEPEL OTOVG (1] 0€ SLUTaPAY®YN HE TOVS) TeAdteg TG E&nyodv 611 1 10éa twv PSS
TEPLOTPEPETAL YOP® amd OVO Pactkov mulmves. O Tp®dTOC eivan OTL 1) emyeipnon, ®G apeTnpia
™G EMYEPNUATIKNG TNG AVATTUENG, TPEMEL VO TAPEL TNV TEMKN AETOVPYIKOTNTA 1 TNV
wavoroinon mov embopet o ypnomc. O debtepog eivar OTL 1 AVATTVEN AVTOV TOV GLGTNUATOV
Oa mpémel va AdPel Eva «mpdoivoy chVoAo vootpomiag, ONAad Vo, oyvVONoEL TIG VITAPYOVCES
dopég Ko TG povtiveg g emyeipnons. H évvowa twv PSS €xet vioBemBel amd moAlovg Kabag

vrootnpilel v Prociun avdmtuén Kot Tapéyel GNUOVTIKE KEPOT 0mdGO00NG, ATOGVVOEOVTAS TNV
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OKOVOUIKT] ovamTuEN amd T ypnomn twv mopwv (Tukker and Tischner, 2006). Awakpivoviot Tpelg
KOPLO1 TOTTOL emyelpnuoTIK®V poviéhwv PSS (Steinberger et al., 2009, ; Tukker kot Tischner,

2006) (Bh. Zyipo 3.1):

1. Hpocavatoicpuéve oto Ilpoiov: O mpounbevtrg emekteivel TV TOPASOCIOKN TOL
TPocPopd Pdoel mpoidvimv pe mpdcobetec vanpecieg, OTMG TPOYPAUUATO GLVTPNONG,
avaAnymg kot xpnuatoddons. levikd, eivar apketd gokoAio vo viomombovv, kabng ot
VANPECIEC OVTEC, OMOUTOVV AlyeC OAAOYEC OTO EMUYEPNUOTIKO HOVIEAO KOl TOPEXOLV

TEPPOALOVTIKA OQEAT.

2. Hpocavatroiopéve otn Xpnon: O mpoundevtg movAder ™ ypnon/ Asrtovpyia TV
TPOoIOVTOV TOv, avti va. ToLVAd To 101 Tor mTpoidvta. Avtd pmopel va emtevyBel pécw
evolkioong M xpnuatodotikng picBwong kot umopel va meptlopupdvouv ) dwovoun 1
CLYKEVTPMOOT amd TNV TAELPE TOV TEANTOV. ZE QTN TNV Katnyopia omortovvion Pabiég

OAAOYEG OTO ETLYEPNUOTIKO LOVTEAO.

3. IIpocavatoiopéve oto Amotéleopa: O mpounbevtnc eyyvdrtor pe ovuPocn v
KOVOTIOINGN TV aVOYKAOV TOL TEAATN, Y®PIG TN ¥pNoN LAIKOU apdyovta. Avti n A0oT, Tov
ovyvé PBaciletor oe PlIkEG KOVOTOUIEG GTNV EKTANPMOON TOV AELTOLPYIOV, UTOPElL va
00NYNOEL G TOAD ONUOVTIKES TEPIPAAAOVTIKES PEATIDGELS .L26TOCO, AMAITOVVTOL OPUGTIKES
oAAOYEG Y00 TOV TTAPOY0, O omoiog vmootnpilel Kupiwg GAOVE TOVG KIVOVVOLG Kol TIG

VIOYPEDCELS.

Ymv mapovoa epyacia, to Zuotuata Yampeoiwwv [poidviov Bempovvion emyeipnuotikd
HOVTEAQ TTOV YPNOLUOTO0VV TNV AmOd0CT TNG AEITOVPYING EVOG TPOIOVTOG GE GLVOLAGHO LE 0L
oxetikn vanpecio (COWI, 2008). Ztov topéa G €VEPYEWNS, TPOKEITOL YO ETLYELPTUOTIKA
HOVTEAQ TTOV TPOGPEPOVY VIINPECIEG GYETIKEG LLE TNV EVEPYELD TEPOL OO TNV OTAN TOANGN TNG
(Wiirtenberger et al., 2012).Ta onuavtikotepo Tapodeiypota ETEPNUATIKOV HoVTEA®Y PSS
oToV gvepyelokd topéa, amoteAovv ot ESCOs, tov omoiwv to emysipnuatikd Hovtélo eivan

TPOGAVATOMGLEVO GTO TPOTOV.
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Yyqpo 3.1: Zyéoeig peta&d g GTPATNYIKNG, TOV ETYEPNUOTIKOV LOVTEA®V Kol TOV TAKTIKOV Y10 TO

PSS.

YrpoTnyikn IMBavoi tomor Taxtikég
EMLYELPNUOTIKAV HOVTELMV

Souporoia

MaépxeTivyx

2xed100UO TPOIOVI®MV Ko
VINPECUDV

Bliooyomra

Aiktvo

[Ipocavatoiiouévn
01O TPOIOV

Kotaokevaotikn Souporoia
etapeia pe Mépketivyx
ZE%XZ mrv [Ipocavatoiicuévn 010010 p 01:));103:0:2;1\:
1on ts o xprion B
TPOCPOPAG wodTToL
VINPECUDV Aiktvo

Souporoia

MaépxeTivyk

Yxed100 U0 TPOIOVI®V Ko
VINPECUDV

Blioowyomra

Aiktvo

[IpocavatoAiicuévn
OTO OMOTEAEGLOL

IInyn: 18ia. Ere&epyosia, onmg avapépetar Reim et al., 2014

3.3 Emyaipnpotiké Movrého ESCO
[a voa yopokmmpicovpe to emyepnuatikd poviého ESCO, 10 omoio eivon

TPOGAVATOAMGLEVO GTO TPOTOV, LIOOETOVE T EVVEN OO LUK GTOLYEID TOV ETLYELPNUOTIKOV KAUPA

tov Osterwalder ko Pigneur (2010) , 61towg avarddnkav oty Evotta 3.2.

Apykd, 8o mpocdloptoTovV Ta TUNMHATO TEAAT®V oTo omoia otoyevel pia ESCO. Ot
ESCOs dpaotnpromorovvtol o€ 614popovg Topeis, avaroya pe m xopa. O Vine (2005), avapépet
TEVTE ONUOVTIKA Tunpata: 1) tov onuodcto topéa, 2) tov eumopikd touéa, 3) tov Prounyavikd
Topéa, 4) Tov oKloKO Topéa Kol 5) Tov topéa g yewpyiag. Edwd otig Bropnyoavikég ympec,
onw¢ ov Hvopéveg IMoMteleg kou m I'epuavio, o dnuociog topéag eivor évag amd Tovg
onpoavtikotepovg meadtes e ESCO «kat éxel ovyva mpokoarécsel v avamtuén tov KAAdov
ESCO, péowm épynv oe onuodcia Ktipia, Kabhg kol HEG® €VVOTKTG VOROOEGTg Kot 0TKOVO KNG
ompiEnc. O eumopikdg topéag stvar €vag avadvdpevog merdtng towv ESCOs, edikd otic
AVOTTTUCCOUEVES YDPES, 0w N Bpalilia. TToArég emyepnoeic ESCO otoyevav tovAdyiotov to

50% tov €pywv tovg otov topéa avtdv, otnv Ivdia, v lomovie kot to Melwod. H
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dpactpromra poag ESCO otov fropunyavikd topéo dapépel amd xdpa 6€ xdpa, 0ALL cLyVa
eaivetal vo, etval vynAdTEPN OTIC AVOTTUGGOUEVEG OO O, TU OTIG AVERTLYUEVEG Y®pec. [Ma
nmopdoctypa, ot ESCOs otn BovAyoapia, v Atyvmto, v Kévva, ti¢ @unniveg, v Taildvon
Kat v Ovkpavia otoygvovv tovAdyiotov 6to 70% tng dpacTnPOTNTAS TOVG GTOV TOUEN OVTO,
OMAaodmn tvar o onpavtikdtepog Yo Tic emyepnoelg ESCO. Avagpopikd e Tov otkioko topéa, o€
TOAEG YdpeS, 0T N Avotpia, o Kavadds, n Toegyikn Anpoxpatia, 1 Ovyyapia, n Itoiia,
AwBovavia ko n [ToAwvia, ot ESCOs giyav wg 6tdx0 tovAdyiotov to 50% g dpactnpotntdg
Tovg otov Topéa avtd. Télog, 0t ESCOs paivetat mwg 6V d&iyvouv 1010{TEPO EVOLUPEPOV Y10 TOV

Topéa G yewpylog, pe e€aipeon dvo yopeg, v EcbBovia kot ) Noto Appik).

O mpotaoeig aliagc g ESCO apopodv oAokAnpopéveg Kot OMOTIKEG ADGES TOV
TapLalovy oTIS avaykeg Tov Kabe meAdn, dnAaon (Wagner,2010 ; Lam xon YU, 2016) : o) otov
Eleyxo NG evepyelokng amddoomsg, P) otnv mapoyn EVOALUKTIKNG EVEPYEWS UECH TOV
OVOVEDGILOV TTNYDOV EVEPYELNG, Y) OTNV £0TKOVOUNGT G€ GLUPATIKOVS AOYOPLOGLOVS EVEPYELNG,
d) ot petapopd (o€ peyaAvTePo N KPOHTEPO PaBILd) OIKOVOUIKADV KOl TEXVIKOV KIVOOVOV atd
tov tehdtn oty ESCO pe Baon 115 eyyomoeig anddoong mov divovrar omd v ESCO ko €) ot
HEIOON TOV TPOTOYEVAV EVEPYEWIKDOV OVAYKOV TTOL £YEL MG OMOTEAEGUO TN Helwon ToV
TEPPOALOVTIKDOV EMMTAOGE®V, TPAYO TOV GNUOIVEL OTL 01 TEAATEG UTOPOVV VO amoAapévouv

mo Prooo Tpoémo L.

Ta xavaiia yo pio ESCO |, péocm tov omoimv emkotvemvel Kot S1ovEUEL TIG TPOTACELS
a&lag g, ota avtioToryo TUNUOTO TNG oyopdg €ival: a) to on-line kol and wdpta oe woOptTA
UEPKETIVYK KOt TAL GYOALN TV 1O VITOPYOVIOV TEAATOV, ) N VTOGTHPIEN HEC® TNG dlaxEiptong
TOV EPY®V Kl TNG CLVEXOVS OAANAETIOPOONC LE TOVG TEAATEG KOl ¥) 1) TAPOYN EVEPYELNS UECW

TOTIK®V KO GUYVA IOIOTIKOV OIKTVOV S10VOUNG oL BpioKovTol KOVTO 6TOVG TEANTEG.

Ot oyéoeig pe tovg meAateg TG €tvon 6TEVEC, 000 UEVOD OTL LEG® TOV GLUPAGEDV VITAPYEL
Lo LOKpOYPOVID, GYECGT TOPOYNS VIINPECIOV Kol UTOPEL Vo LITAPEEL Kol GUVEPYAGIN AV £VOG
nmelng enevdvoel o€ pio ESCO. EmimAéov, yapaxkmmpiloviotl amd epmotocivn, kabmg moArEg
eopéc n ESCO pecorafel yro tnv yxpnuotoddtnon tov mehdrn, to omoio onuaivel 0Tt yvopilet
OA0l T OIKOVOLUK( TOV GTOYElO, €lTE TOV YpMuaTodoTel 1 010, 'Etot, dtatnpet pio oMotk oyéon

LE TOVG TTEAATNG TNG MOTE VO, IKOWVOTO0VVTOL Ol OVAYKES KO TV OV0 PEPDV.

O kopieg opaotypiotyteg g ESCO oyetiCovron pe (Bertoldi et al., 2006 ; Wagner, 2010
; Sorrel, 2007):

v\ v avdivon kot Tov ELEYYO TG EVEPYELNS
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v 1 Swoyeipion g evépyelag

V' 10 oyedlaopdc, TNV vAomoinon, T cuvTRpnon Kot Asrtovpyio KPS £0¢ pecaiog kKAipokag
Epymv dwyeipiong g {NTnomg 1/Kat EVEPYELOK®V EPYOV UE YOUNAES EKTOUTEG AvOpaKa, MG

Hépog eite cuUPAoe®V EVEPYELNKTG OMOO0ONG €ite GLUPACEDV TOPOYNG EVEPYELNG
v' 1 mapakorovdnon kat v aloAdynon g eEotkovounong
vV mapoyn evépyelog Kot eE0mMG oD
v\ v opydvoon 1 Tapoyn YPNUeToddTNoNG

v m Swyelpion kwddvev mov oyetiloviar pe TNV TOPOYR EVEPYEWNKAV VINPECIOV,
ocvumeptappavopuévov tov Kvouvou amdooong Tov €EOTAMGHOD, TOL KVOOVOL TIUNG

EVEPYELNG KO TOV TLOTOTIKOV KIVOOVOV.

Ot paaixoi wopor mov ypedletar pio ESCO givat o) ypnuatodotikoi, B) epyatikd Suvapikod
HE EEEIOIKEVUEVES OEEIOTNTEG KO YVOGELS Y10l TNV avATTLEY KPS £0¢ pecaiag KATHaKG Epymv
dwyeipong g {Nong N/Kar evepyelak®V €YV He YOUNAES ekmoumég dvOpako Kot v)
TEXVOLOYIKOL, ONANOT OMOKEVIPOUEVES TEXVOAOYIES Ko TEYVOAOYieg puetatponng (mt.y. CHP).

Ot kpiowues ovvepyooics mOL ATOUTOOVTOL €Ivol UE: ) YPNUATOTICTOTIKE WOPVUOTO Kot
enevOLTéG, ) VOUKoUG Kol TEXVIKOUG GLUPOVAOVLS, ) ME KOTOOKELOOTEC OKWNT®V, O)

VIEPYOAAPOVG KO €) TOTIKES APYES.

O1 poég eaoowv vy pio ESCO, mpoépyovtor amd Tig €E01KOVOUNGELS TOV EMTVYYAVOVTOL
néow tov Evepyslokav Xvpupdocwv. ITo cvykexpuéva, coppaveitan petald mg ESCO kot tov
meEMAT] TG €va mocooTO Pdon &ite TOV TEMK®OV €EO0IKOVOUNGE®V €ITE TOL KOGTOVG
eEowovounong, kad’ 0An t dwbpkela g ovpupaonc. Télog, n doun kéorovg, | omoio delyvel TIg
damdveg mov €xer 1 ESCO apopodv v kKdAvyn tav ££00mV Yo TPocOMTIKO, LAPKETIVYK KoL
EMKOWVOVIO, AEITOVPYIOL KOl GUVTNPYNOY E£YKOTAOTACEDV KAOMG Kol TEYVIKY], OIKOVOMIKT Kol

VOLUKT GUUPBOVAEVTIKT).
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Mivaxag 3.2 Enysipnuotikoc Koppag ESCO

EINIXEIPHMATIKOX CANVAS ESCO

Kpiowpeg Kpiowpeg Apactnprotnreg potacerg Aiag Yyéoeig pne Ilehdreg Tpuqpota Ayopov
Yuvepyaoieg
Avddlvon & ‘Eheyyo evépyetog v EEowovounon evépyelog Youpacn Evepyetoxnc v Anuoc1og topéag
v XpNUOTOTIoTOTIKG ) ) HEGO PETPOV Anddoong (EPC) v Eunopikdg topéag
Wpopoto & Awsipion evépyaiag Evepysloxng Amddoong ZouPaon Evepyeoxng v Blopmyovikog topéag
Emevdvutég Tyedaopog, viomoinon, cuvtipnon & OAoxAnpopéveg kot popnbeiog(ESC) v Oucaxdg Topéog
v’ Ymepyordpor Aertovpyio ppng €og pecaiog oMo TIkéG ADGELS OXF)KMP opévn 2opfoon v Topéag yeapyiag
V' Teyvikol ko vopikoi KMpakag épymv EVEPYELNG TTOL TOPLalovv Evépyetag (IEC)

ovupfoviot
v Tomkéc Apyéc

HopakorobOnon & a&oldynon
€€OKOVOUNGNG EVEPYELOG

OTTOAVTOL LLE TIC OVAYKEG
TOV TEAQTN

Avidnymn kvdovaov
Hopoyn evépyelog & e&omhopon (ombdoong, TEXVIKOD,
YPNLOTOOIKOVOUIKOD)
Opyévoon 1 mapoyy YPMHATOS6™ONG Y10 TV KGN TV
EVEPYELOKDV OVOYKDV
TOV TEAQTN
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Kpiocwpor ITopor

v Epyotikd SUVOUIKO [E VOIKY Kot
TEYVIKN] EUTEIPOYVMOLOGUVI
v Xpnuoatoddtnon (Xpnuotootkovouikn

Meiwon Kavaaa

TEPIPUAAOVTIKDV

emmtooewv (.. CO2) v YrootipiEn péom cuveyong
OAANAETIOPOIOTG LLE TOVG
TEMATEG

v Teyvikn, OIKOVOUIKT Kol VOUIKT GUUBOLAELTIKN
V' MGpKETIVYK KO ETKOVOVia
v Agrrovpyia Kol GLUVTAPNON EYKATUCTACEDV

TEYVOYVOOIa) v Evépyeieg papretvyk (.y.
on-line, TNAEP@VIKE, 0md
TOPTO. GE TOPTOL)
Aopn Kdotoug Poég Ecéomv

v Tlocootd omd Tig E0IKOVOUNGELS TOV EMITLYYAVOVTAL Hécm Tmv Evepyelakmv
Yvupdcemv

[Inyn: 18io Exeéepyacia
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3.4 Emyaipnpotiké Movrého Zoppaong Evepyeraxnig Anédoong(EPC)
H ovpPaon evepyeiaxng amdooong (EPC), eivor éva gupémg avayvopiopévo HOVTELO

ovpPaong evépyewoc. Tlpdkettor yuo pa poper) copfocns mov givor Wloitepa yPNoIUN Yo Epya
peydang kiipaxoag. H EPC givon pia Avon pe 1o «xhedi oto y€pw» kar 1 ESCO mapéyer éva
oAoKANpOUEVO cOVOAO pETpoV evepyelakng amodoons. Ta mpoypdupata EPC mapdyovv

ovvnBog eEowovounon evépyetag petacd 20-30% (pepicéc popég émg 50%) (Wargert, 2011).

H mpocéyyion Paciletoar ot petagopd (oe peyordtepo 1 pkpotepo Poabud) teyvikmv
KIvOOVOV EQAPHOYNG KOl AEITOVPYING Yol OAOKANPT T SLAPKELD TOV £PYOV, TUTIKA amd 4 £wg 15
&, and tov meddn oty ESCO, pe Bdon tic eyyonoelg anddoong mov tpocpEPOVToL amd TV
ESCO ( Bozza-Kiss et al., 2017). H mAnpoun EPC Baciletor ot0 eminedo e£owovounong
evépyelag (Bertoldi et al., 2006). Metd to mépag g cOpfaonc, o 0QEAN TOV TPOKHTTOVY od
v eokovounon evépyetlag mapapuévovv otov teddrtn (Bertoldi et al., 2006). Onwg, avagépnke
omv Evomra 2.6.1.1 1 EPC £yet1 dvo Pacikd emyeipnuotikd povtédo yuo to Kabéva ek Tov

omoi®mV TapoLG1aleTal 0 EMEPNUATIKOS TOV KauPds (BA. Evotta 3.4.1 & 3.4.2).

3.4.1 Emyeipnpotiké Movtéro Eyyonuévng E€owovopnong
210 mAaiclo &vog emyelpnuatikod poviéhov Eyyonuévns Eloixovounong, n ESCO

gYYvatal oTov TEAATN £vo OPIGUEVO (EAAYIGTO) EMITESO EE0TKOVOUNGNG EVEPYELNG KOl GTADEPES
tapelokéc poég (Carbonara kou Pellegrino, 2018). 'Etol, mpootatevel tov meAdrtn amd
0To10VONTOTE Kivouvo amddoong Kot Tov avarapfavet & ohokAnpov avtn (Bertoldi et al.,2006).
Kotd ocvvémeia, 10 povrédo Eyyonmuévng E&owovounong, otoyxedel 6 01KOVOUKE 10Yvpovg
TEMATEG IOV EMBLUOVY VO ETEVOVGOVV GTNV EVEPYELNKN at0d00N, KaOMG ypetdletal po oryopd
pe peydAn evosOnoio. Xwpig avtd, o1 merdteg Oa givar Arydtepo mhoavo vo eUmoTelovTal TIG
EYYUNGELS KOl TO YPNUATOTIOTOTIKA 10pvpata Ba eivar Arydtepo mbavo va mapéyovy ddveln oTov

nmelatn. ‘Etot, n eyyonuévn e€otkovopumon givot yeEViKA o KatdAANAn Yo TNV OPYn oyopd.

H ESCO egivar vevBovn yia tov oxedacpo, tnv VAomoinon Kot ) daxeipion tov £pyov
(Carbonara ko Pellegrino, 2018). Kafmg avorappavet tov kivovvo anddoong sivon amibavo, va
elval mpdOuun va GUUUETEYEL GTNV YPNUATOOOTNOT| Kol VO ovOAGPEL TEPAITEP® KIVOVVOLS, OTMG
Tov MoTOTIKO kivovvo. [lapodro oavtd moAAéEG @opéc pecorafel Yo vo OlELKOALVEL TN
ypnuatodot (Carbonara ko Pellegrino,2018). O merdteg ypnuotodotovviol gite omevdeiog
and Tig Tpanelec N omd Evav YPNUATOS0TIKO OpyovIGUo gite péow Wwiwv Kepaiaiov. 'Etol, o
TELATNG VPioTATOL TICTOTIKO Kivovvo ota BiAia, Emg 0Tov amomAnpooetl to ddvelo (Hansen,

2006). H ESCO gyyvatar eldyioteg e£0IKOVOUNGELS OTOV TEAATT), GUYKEKPIUEVA EKEIVEC TTOV
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Bempovvtal emapkeis yio TIC TANPOUES Yo TNV eEummpétnon tov ypeovg (Bertoldi kot Rezessy,

2005, Hui, 2002, Hansen, 2003).

H 616pketa g ovpPaong (téooepa £mg okTd £11) emALyeTon GuVNOMC £T61 MoTE dA TOL
¢€oda va katafdriovior péxpt ) ANEN g ovpPotikng mepiddov (Han et al.,2006). Edv ot
€E01KOVOUNCELG OV EMAPKOVV Yo, TNV eEuIMPETNON TOL Ypéovg, 10T | ESCO mpémel va kadvyet
™ d1popd. AvtiBETMC, av 01 E£01KOVOUNGELS VITEPPOIVOLV TO EYYUNUEVO EMIMEDO, TOTE O TEAATNG
TANPOVEL €V CLUPOVNIEVO ToG0oTO eEokovounong otnv ESCO (Carbonara kot Pellegrino,
2018) . Qg ek tovTOV, 670 poVTEAD Eyyunuévng E€owovounong, n ESCO avaloappdvel oAdokAnpo
ToV Kivouvo amddoons, eved 0 meEAATNG avorlapuPavel ToV Kivouvo ETIGTPOPNG TOV EMEVOIVCEWV

(Costantino et al., 2012). (BA. [Tivaxa 3.3)

3.4.2 Emyepnuotiké Movtéro Zvppetoyg oto E€oikovopodpeva

Avtiotpo@a, o©T0 TAOIGIO €VOC  EMYEPNUOTIKOD  HOVTEAOL  LDUUETOYNHS — OTO
Eloixovouodueva, n ESCO vroypdeer oopupacrn ypnuatoddtnons Kot omddoons Ue TEAATES
evépyelac. AnAadn, avarapfdavel tov peyoddtepo kivouvo amddoons kabme Kol ToV meTOTIKO
Kivdvvo evd o meAdtng avarapBavel Kdmoo kivovvo amddoong, 0 omoiog eivat oxeddV UNdEVIKOG
(Okay et al., 2008). EmimAéov, eyyvdton e€01kovounon eVEPYELNG OO TNV TPAOTN GTIYUN, YOPIg
™V anaitnon mtponyovUeEVNS eTEVOLONG 1| 0écevong and tov eAdtn. Ta Tunpato g ayopdc
Ta. omoia oToyevEL Elvarl cLVIHBWG peydia ONUOGLO KNP, KOODS Kot ELTOPIKA Kot Bropunyovikd

KTiplo.

H ESCO &tvar vetBouvn yio 1o oxedacud, tnv VAOTOINo™ Kot TV XPNUOToddTNOT EVOG
épyov EPC. EmutAiéov, ot emyepnoeig ESCO karoOvtor va emainbevovv v eotkovounon
evépyelag kaf’ 6An ) ddprela ¢ meprddov ¢ cvuPaong (Shang et al., 2015). H dudpxeia g
ovpPaong eoptdTon amd TO OMOUTOVUEVO EMIMESO HLETAGKEVNG Kot TV avtiotoyn enévovon .H
ovpPaon €xet woyv_ocvvnBmg 10-15 €, enedn n avdxktnon g ENEVOLOTG OMOLTEL TEPICGOTEPO
xpoévo Kot ot kivovvor yio v ESCO egivan vyniol (Han et al., 2006). o peydro pétpa
avokaiviong (my. MHétpov povoong oto  mepifAnuo  Bepuikod  ktipiov), avapévertol
paxponpoBeoun ocouPaon (8-15 étm). I'a €pya pe younAd emimedo enevovce®V (Y. «POG
EPC»), etvon emiong duvatéc Bpayvnpdbeopeg copPaoceg (2-3 £n) (Wiirtenberger et al., 2012).

[Ipwv amd v vAomoinon tov épyov, N ESCO kot 0 meAdtng CLHPOVOVY GE TOGOGTIOHN
dwomaon g e€okovounong kootovg evépyelag (Hansen, 2006). Aniaodn, n e€owovounon
KOOTOVG KATAVEUETOL UETOED TV dV0 UEP®V Yo pia Kabopiopévn mepiodo, cOLPOV He Eval

TPOKAOOPICUEVO TOGOGTO TNG TPAYUOTIKNG EEOIKOVOUNONG EVEPYEWNG. AEV VIAPYEL KTLTTIKN
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Katavoun, dedopévou 0Tt e€aptdTon omd To KOGTOG TOv £pyov, TN OldpKeln TG GVUPAOTG Kot
Tovg Kvdvvovg mov pépel 11 ESCO ko o meldtng (Bertoldi et al., 2006). Edv dev vdpyovv
eEowovounoelg koctovg, n ESCO odev minpovetar, evd av eivar peyoAdtepeg omd TIg
avopevOUEVEG 1 ol TIHEG evépyelng av&dvovtal, o TeAdTNg pmopel €OKoAo Vo TANPOGEL

neplocdtepa and ta avapevopeva (Hansen, 2006).(BA. Ilivaka 3.4)
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Mivaxag 3.3 Enysipnuotikoc Koupag Eyyomuévng EEowcovounong

EINIXEIPHMATIKOX KAMBAX

Eyyonpévng E€owovéopnong EPC

Kpiowpeg Xvvepyaoieg Kpiowpeg Apactnprotnreg

v Oudda KoTaoKEVUGTOV v TIpoetolpacio §pyov
(Construction partners) (Zyedroopog)
V' Teyvikol cuvepydreg v" Ylomoinon £pyov
(Avamtoén
&Aetrtovpyia)

v Awygipion épyov

Kpiocwpor ITopor

v Epyatiko dvvopukd pe

TEYVIKN
EUTEIPOYVMOLOGVHVI

Mpotaceg Aiag

v Efocpalopévn
eokovounon
evépyelog

v Zrofepéc
TOUELOKEG POEG

v Avényn
KwovvoL
aTO000MG

Yyéoeig pne Ilehdreg

v Awdioocio
Métpnong &
EmalnBevong
M&V)

v 4-84m

Kavanma

v Anuooio épya
V' EWdd yeyovota

Tpuqpata Ayopov

V' Brounyavikd- Epropicd Meydho Ktipua(m.y.
EUTOPIKO KEVTPO)

Aopn Kdotoug

v Kdéotog kataockevrg (lomg kat Aertovpyiog)
v AvOpodnivo duvapikd

Poég Ecéomv

v Zopeovnuévo mocooto amd TG eE0IKOVOUNGELS EVEPYELNG

[Inyn: 18io Exeéepyacia
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Hivaxag 3.4 Enysipnuotikoc Kopupag Zoppetoymg ota EEowovopovueva

EINIXEIPHMATIKOX KAMBAX

Yopperoyns oto Eowkovopoopeva EPC

v Kdéotog katackevrg (lomg kot Aertovpyiog)
v Epyatikd Avvapkd
v Emnuoxia

Kpiowpeg Xvvepyaoieg Kpiowpeg Apactnprotnreg potacerg Aiag Xyéoeig ne Tppota
MeldTeg Ayopav
v XpNUOTOTIGTOTIKG v TIpoetoipacio £pyov (Zyedraoudq) v EEowkovounon evépyelog
Wpdpota ko Erevoutég v' Ylomoinon £€pyov (Avantuén & YOPIG TPON YOO UEV Awdikacio v’ Anuooia
v Oudda KoTaoKEVUGTOV Agitovpyia) emévovon 1 0éGueLoN Métpnong & Kripa
V' Teyvikol v Xpnuatodotnomn £pyov V' E&owovounon amd mv Enoaln0gvong (cvykpdTLA
V' "Eheyyog épyov TPAOTN GTIYUN M&V) KTIplov .Y,
v Avédnyn Ilictoticon ] TOVETIGTI LD,
Kwvovvov & Kwvdévvov 10-15 ém VOGOKOELD)
Kpiocwpor ITopor Ambdoons Kavaaa Egg;fzzma
Ktipla (..
v Epyotikd Suvapikd pe teyvikn Etopikd ELTOPIKG
EUTEIPOYVMOUOGVUVI [Ipoypéppoata KEVIPO)
v Xpnuotoddtnon (Xpnpotootkovouikn Ewdwka
TEYVOYVOOIa) YEYOVOTO
AvapBpmwon Kdéotovg Poég Ecéomv

v Zopeovnuévo mocootd amd v e£01kovounon kdeToug

[Inyn: 18io Exeéepyacia
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3.5 Emyaipnpotiké Movtého Xoppaocng Evepyeraxnig lpounderog (ESC)
Mio ESC emikevtpdveTon 6TV OmoTEAEGUATIKOTNTO TOV EVEPYELONKOD EPOOIOGHOV LE

otOY0 T HEI®OMN TOL KOGTOVLG AETOVPYIOG KOl TOUPAAANAL TNV OGQAAEL TOV EPOOIOGLOV.
Anhadn, dev otoyebel otnv avénon g oamddoong omd mAevpds (NTnong, eved ta PETpa
EVEPYEWKNG amOd0oNG TePLopiloviorl Katd KovOve TNV TAELPA EVEPYELOKNG TPOGPOPAS Kol
petaoynuoticpot. Me tov tpdmo avtd, m ESCO Bedtudverl v evepyelaxn amddoon and v
TAEVPA TNG TPOGPOPAGC, ENXEWON 1 "yprioun evépyewn” etvan eyyonpévn otov merdrn. Emmiéov, 1
ESCO &g€aopariletl v ékPaom kot To K06TOg OA®V ToV vanpesidVv (avaBaduicelg eEomAicuom,
avovE®ON Kol ETIOKEVEG) Kol OVOAAUPAVEL TOVG EUTOPIKOVS, TEXVIKOVG KO EMLYEPNOIOKOVS
KvdOvVoLug Tov £pyov, aAld 1 wWoktnoia cuvnBmg Tapauével otov meadtn (Wiirtenberger et al.,
2012). Ta tunpata g aryopds 6to 0moio GTOYEVEL APOPOVY TOGO dINUOGIO OGO KO EUITOPIKA KOl
Bopnyovikd ktipto. Opme, mpocavatoMIgTOL TPOG TNV OTOKEVIP®UEVT (TOTIKT) TPOPOOOGin
PEVUOTOG Kol OYl OE UEYOAVTEPES GLUYKEVIPOTIKES AVGCELS (OO KTIPLOKESG TOVETIGTILOKEG

eykataotacelg) (Wargert, 2011).

H ESCO avarappavet v ev8bvn va mpopundedel 6tov meddtn Eva GOVOLO EVEPYEIOK®V
vanmpeocwwv (m.y. HVAC, ¢otioud k.Am.) oe éva opiouévo eminedo eéummpétong. H ESCO
avorapupavel Ty avamtoln, ™ Agttovpyio Kol TNV GLVTHPNOT TOV EEOTAMGHOD Kol TOVAGEL TV
mopayopevn xpnoun evépyswa otov meAdtn. H ypnowun evépyeio avapépetotl otnv evépyeila yio
™V omoia 0 TEAATNG £XEL «TPAKTIKN» YPNOT, OTwS: OeppotnTa, YOén, aTHoc, TEMECUEVOS AEPOAG
KAm. (Wargert, 2011). Xopokmnpiotikd mopadelyloto €ivol o1 €YKOTAGTAGELS OMOTOROATOTKYG
(PV), ocvvovacpévng mapaywyng Beppotrog ko niektpikng evépyeag (CHP) 1 0éppovong amd
Bopala. o mapaderypa, oty mepintmon g 0éppovong, avtd mepthapPavel tov oxedlacuo
KO TNV €YKOTAGTOOT TOV £E0TAIGHOV, TN SLOVOUT EVEPYELOS, TN AEITOVPYIO Kol Tr GLVTNPNON
TOV EYKATOCTAGEMV TOPAYWYNGS, TNV Tpoundeta kavsipmy kAT, (Bozza-Kiss et al., 2017). [To
ovykekpéva n ESCO, €yetl kamoto €heyyo tov mpwtoyevn eEonMopov petatponng poli pe tov
OYETIKO EEOTAICUO EAEYYOV, OALA Alyo 1) KaBOAOVL TOV EAEYYO EitE TOV dEVTEPEVOVTOG EEOMMGLOD
petotpomng eite ¢ {tnong vy teMkég evepyelokés vanpeciec. Q¢ amotédecua, 1 ESCO
eléyyel eddyrota 1 kaBolov tn {fTnon yuo POy EVEPYELD KOl GE TEPLOPIGUEVO Pabud ™

o v tapadwdpevn evépyela ( Sorrell,2007).

Moig n ESCO oioxAnpmoel v gykatdotaon, oueifetal fdon tov amoddcemv, ot
omoieg eaptdVTOL Amd TN YPNOUOTNTO TNG TOPAYOUEVNG EVEPYEWNS, Y10 TNV TOCOTNTO TNG

TPOCPEPOUEVNC evEPYELNG KaTA TN ddpkewn S oVuPaonc. 'Etol, 10 poviého ESC mopéyet
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KivTpo Yo MV adéNom TG OMOTEAEGUATIKOTNTOG TNG TEAIKNG LETATPOTNG EVEPYELNG KO TN

peiwon g {ftnong mpwtoyevoig evépyetag (Wiirtenberger et al., 2012) (BA. [Tivaxa 3.5)
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Mivaxag 3.5 Enyepnuotikoc Koupag ESC

EINIXEIPHMATIKOX KAMBAX

ESC
Kpiowpeg Xvvepyaoieg Kpiowpeg potaceg Aiag Yyéoeig ne Tpqpota Ayopov
ApaotnproTnTES MeldTeg
v XpNUOTOTIGTOTIKG, 18pOpaTO v EEoocealilel Tnv mapoyn Mepovouéva dnuoctol, eUmopikd
v Oudda KoTooKEVUGTOV v" Ylomoinon £pyov YPNOUNG EVEPYELOG V' 10-30étn Kot frounyovikd ktiplo
v Teyvikol (AvamToén kot v TIpoc@épel vanpecisg yio ™
Agitovpyia) Beltimon tng evepyelakng
v Awygipion épyov 0TO006NC TOL EPOSIAGLOD
/ r r r
Kpioutot Mopot AvakauBowar OO TO KOGTOG Kavéiaa
TV VANPECIOV
/ 7 r
v Epyotikd Suvapiko pe Avakn}yn EHTOPLROV, v Xpnuatodotodpue
Texvich TEYVIKOV KO ’ ’ va £pya
, EMYEPNCLOKADOV KIVOOVDV , ,
EUTELPOYVOUOCHVN . v EWdwd yeyovota
v Xpnuatodotnon EpYou
(Xpnpoatootkovouikn
TEYVOYVOOIa)
AvapBpmwon Kdéotovg Poég Ecéomv
v' Kdotog cuvtipnong / Stoyeipiong v IIAnpoun evdg téAovg omd Tov TeAdtn Paon TV omodOcE®V Y10, TIG XPOUUES

v' Kbo10¢ Kotaskevic (TAevpd Tpoc@opdc)

) ) POEG EVEPYELNG TTOV TOV TPOCPEPOVTOL
v Epyatikd Avvapkd

[Inyn: 18io. Exelepyacio
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3.6 Emyaipnpotiké Movtého Oloxkinpopévig Xoppacn Evépyerag (IEC)
Onwg avaeépOnke ko oty Evotnra 2.6.1.3, 1 IEC givon éva vPp1dwod emyeipnuoatikd

povtéro. Xvvovalovrag ototyeia g ESC ko g EPC, mpoopépetl otov meAdn tnv emAoyn| va
avabéoel otnv ESCO teyvikog Kol 01Kovo koD KIvdOVoLg TOV GLUVOEOVTAL LLE TNV EQPOPLOYN
HETPOV TEYVOAOYLDV AVAVEDGULMV TNYDV EVEPYELNS KO EVEPYELNKNG OTTOO0CONS KOl VAL 0lyOpAoEL
vanpecieg avti yo pepovopéva egoptiuota. EmmpocsOétwg, eEacpaiiler eEowcovounon amd
20-30% (Wargert, 2011). Ta tuqpata TeAat®V 610 00100 GTOYEVEL APOPOVY TOGO ONUOGLO OGO
Kol Bropmyovikd ktipto, mov 0100£T0VV EYKOTAGTAGEIS UE SUVAUIKO £E0TKOVOUNGONG EVEPYELNG
Kol ypewdlovror peydieg petackevés. Aniaodn, oamevBivetar toco 6e ONUOCIOVE OGO Kot
WIOTIKOVG 0PYOVIGHOVUS 7oL elvarl vrevBuvor yia ) dwoyeipion kot 10 evePyelnkd KOGTOG
KTIPOKAOV GLYKPOTNUATOV oL Ppickovtol oty id1a tomobecio (Wirtenberger et al., 2012). H
IEC pmopel va amodeyBel 1dwitepa KATAAANAN YO Vo GUVOVAGCEL TNV TPOGPOPA OO
OVOVEDGIES TTINYEG EVEPYELNG LE UETPO. EEOTKOVOUNOTG EVEPYELNG KO £TGL VO, ETITOYVVEL TNV
AmopPPOPNON TOV TEYVOAOYIDV OVOVEDGIL®OV TNYDOV EVEPYEWS, LIO TNV TPodmoheon OtL o1
TEXVOAOYIEG AVAVEDGIL®VY TNYDOV EVEPYELNS EIVOL AVTAYOVICTIKEG Y10 TOV KOKAO {m1|g TOL £pyov,
enedn ot ESCO éyovv eyyevég evduapépov peimon tov k06toug kukAov {ong (Wiirtenberger et

al., 2012) (BA. [Tivaka 3.6).
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Hivaxag 3.6 Enysipnuotikoc Koupag IEC

ENNIXEIPHMATIKOX KAMBAX
IEC
Kpiowpeg Kpiopeg potacerg Aiog Yyéoeig pne Ilehdreg Tpaqpota
Yuvepyaoieg ApaotTnproTnTES Ayopav
v E&owovounon evépyetog (20-30%), v Epyodeio Atocpaiiong
v Xpnuatomiototikd | v IIpogtowacio épyov UEC® UETPOV EVEPYEINKNG OTOOOGNC, [Mowwmrag (QAI) Anuédoio
1¥pdporta (Zxedroopog) ywpig Tponyoduevn enévdvon 1 v' 10-30 étm Ktiplo (7).
v j : ,
Ouéoa ’ v Yhormonon &pyov , SSGusufsn L TOVETIGTAIL
KOTOGKELOOTMV (AvénToEn & Agrtovpyic) EEacpdaion mapoyng "xproung o Ko
v Teyvikol evépyelag" VOGOKOLEID)
Kpiocwpor ITopor Kavaaa Bl?”nxawm
Ktipo
Epyotikd dvvapukd pe: V' Aiktoo Stavopng
v Teyvikn NAEKTPIKNG EVEPYELNG
EUTEIPOYVMOLOGUVI Kot Beppodmrog
v XpNHoTOOIKOVOUIKN V' Anudocia épyo
TEYVOYVOGIO v' EWdwd yeyovota
AvapBpmwon Kdéotovg Poég Ecéomv
V' Kdo10g KOTUoKELHG v E€owovounon evépyelog Pdomn Tig amodocelg Tov pyou
v Emutdxia
[Inyn: 18io Exeéepyacia
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3.7 Epnodwa Avantoéng ESCO
H é\ewyn evog kowvod opiopol, ca@ovg kot amiov evrtomicpov tov ESCOs

avaQEPOTAV TOKTIKG MG KUPLoL ppaypoi otnv euputepn dadoon tov poviéhov ESCO
omv Evponn, d0tL €lye ©¢ amotéreoua mpoPAUATO EUMIGTOGHVNG KOL GUVETMS
nmepopopd g {nmong épyov ESCO (Marino et al. 2010). H avéntuén tov
emyepnoenv ESCOs, Bpiokel otov dpopo g opiopéva eumdota. Tao gumddio avtd
pumopotv va taSvounBovv otig €ENg Katnyopieg -Oecpikd epmddo, OTKOVOUIKE

EUTOO1NL, TEXVIKA KOl EMLYEPNUATIKE EUTOOL0- O1 OTOIES GTN GLVEXELD OVOADOVTOL:

3.7.1 Ogopikd gpmodLa
Toa vopkd wor pvOuiotikd mhaicla dev eivar copPoatd pe TG €mEVOVGELS

EVEPYEWNKNG OTOO00TG, 101G UE TIG GLUPACELS EVEPYEINKNG OTOIOONC. ZVYKEKPIUEVO,
To, TPOTOKOAAD LETPNONG Kot ETaANBevong Yo T O106QAMGT| £YYUNCEDV OTOO0GNG
dev elvar xatavontd (Vine, 2005). Ot appifoiieg mov vmdpyovv 6t0 VOUOOETIKO
TAOLG10 TOPEUTOSILOVY Ta £PYa EVEPYELNKTG ATOOOGNS, AOY® TNG TOAVTAOKOTNTOS KOl
™G axopyiog Tov puBuicewv mepl Onpociov cupuPacemv. XTovg SNUOGIOVG TOUELS, Ol
TPOKTIKEG TOV CLUPACEDV ETIKEVIPOVOVIOL GE OCTOLEID EVEPYNTIKOV TOPE OTIC
vanpeoieg (Painuly et al., 2003).0t 61ad1kacieg dnuociwy copPdcemv eival cuyvd
EPIMAOKEG Kat YpovoPOPES, YEYOVOS TOV aWEAVEL TO KOGTOG GUVOALAYDV TOV EPYM®V,
VTOVOUEVOVTOG TN PLoctudTnTd Toue. X 0pIGHéVe YDPES, N vopobeoia opilel 6Tt o1
ONUOGI0L SY®VIGUOT OTaiTovV amd TOLG GUTOVVTEG VO £XOVV TEIPO GE OAOVG TOVG
OYETIKOVG TOUEIC TOV APOPOVV GLYKEKPIUEVA £PYa, YEYOVOS TTOV TOPEUTOOILEL TNV
€16000 VE®V KoL A1YOTEPO KOOIEPOUEVOV TAPAYOVTMOV TG YO PAS, OIS 01 VEOGVGTATEG
emyepnoelg ESCO. Xapoakmmpiotikd mapdoetypo aroterel n ['aAlia, otnv omoia ot
vopkd puOulopeves copPatikég copP®Vieg Yo TV avdmtuén €pyov 610 dNUOC1o
topéa Bewpodvtal onuavTiKO eUmOdo yu Vv Kabiépwon g avdbeong cvoppdoewv

EVEPYELONKTG ATOOOOTG.

Emiong, o vopukog opiopdg tov mpoidvtog mov mapéyetor omd cLUPAcELS THTOL
ESCO pmopei va éxer onUovTIKEG OVOUEVELS EMMTOGELS, 10iMG OCOV aPopd TO
@oporoyikd kabeotmg Tov Epymv ESCO. IN'a mapdderypa, oty Kpoatio 1o poviého
ESCO dev avayvopiletar and T1g apxés OC ATOMKO ETYEPNUATIKO HOVTELO TTOL
mopEYEL o vanpecio, oAl ®g oOupacn mapaddcemg ayobav. Koatd cvvémeia, n

ESCO mpémer va xotafdier @opo mpootiBépuevng atlag ot ocvvoAkr] o&io tov
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eEomMopod t otyun mov tibetan oe Aettovpyion o eEomMopndg eEowovounong

evépyewoc. (Marino et al., 2011).

EmnAéov, otig meptocoTEpES YDPES, TO KOGTOG KUKAOV {®MG oL £miong cuvvmoAoyilet
TO KOGTOG GLUVTNPNONG KO EVEPYELNG OeV Ypnoomoteital otig dOnudcieg cupPacelc,
yeyovog mov onuovpyel peovektuato yu to tpoypappoata EPC mov evoéyetor va
EYOUV LYNAOTEPO OPYIKO €MEVOLTIKO kOoTog. H dueon ovykpion kdotovg TV
OLLPOPETIKMY EMAOYDV TOPOYNG EVEPYEWS €fvor cLyvd OVOKOAN, OTMG Ogiyvel M

eunepia ot ['eppovio( Marino et al., 2011).

Térlog, ot Oebveic Aoyiotkol wovoveg (onAadn ta Abvny Ilpdtuma
Xpnuatootkovoukng ITAnpoedpnong yio Ae1tovpyikég Ko xpnUatodoTIKES GOMGELS)
eEaxorovBovv va Bewpotvtal Kotvd eUmOd10 AOY® TG AKATUAANAOTNTOS TOV LOVTEAOL
ESCO. Zmv mepintwon piog Asrtovpyikng picbwong (operating lease), 10 €Mo10
ovpParropevo téA0G mpémel va kotoywpnlel og £€6080, EVO O1 PN TIHOAOYNUEVESG
aroutnoelg peiwvovtal. H evépysio aut otov 1coloyiopd pmopel va €xel apvnTikod
AVTIKTLUTO GTNV TGTOANTTIKY a&loAdYNoN. TNV TEPIMTMOOTN YPNUOTOO0TIKYG HicBmong
(financial lease), To. GUVOMKA £6000 TPEMEL VO, KATAYPAPOVTOL GTO TEAOG TOV £PYOL KO
EMOUEVMG M ETNOLN KpATNoN dev emtpénetat. Ztny nepintoon avty|, N1 ESCO npénet va
ypnuatodotoel tov OIIA yio 6An 1 Odpkela tov £pyov. Emopévac, amottovvrot
ovotacels and T EOvikég Aoyiotikég Apyéc, kabe yodpoc, MOTE va KOTAGTEL SuvaTn M
avamTLEN TG 0YOPAS LLE TTO CUVOETEC EVEPYEINKES DTN PEGIES OV KO O1 TOPEUTOIGTIKOT
AoY1oTIKOL KOVOVEG QaiveTal OTL £XOVV VITOYWPNGEL G€ oo Le To Taper8ov( Bertoldi

et al., 2007).

3.7.2 Owovopkd Epmoora
H ypnuatomiototikn kpion Kot 1 0tkovoukn 0eeon Kabiotodv SUoKOAOTEPT

™V TPoOcfacn ot YPNUATOSOTNOT Yo TOAAES Ydpes. o mapddetypa o Ydpeg TG
Evponaikng ‘Evaong, 0nwg n loravia, to Bélyo, n @wiavdio, n Aavia, 1 Togykn
Anpoxpartia, n TloAwvia kor n Ovkpovia avtd €l YOPOKTNPIOTEL MG TO MO KOWO
eundolo (Marino et al., 2011). H ypnuatomiotoTik) kpion Kot 11 OIKOVOUIKT) VQECT
emmpéacay v Evapén Kot Ty avamtuén oxediov Adym ¢ avotnpodTEPNG TPOGPAoNG
oT0 OAVELD, TOV DYNAOTEP®V ETTOKIOV, TNG OVAYKNG Y10 10YLVPOTEPEG EYYVUNGELS (Yl
mopdoctypa oty lomoavia), Tov HEWOUEVOL ETEVOLTIKOD TPOVTOAOYIGHOD TV TEAATMV,

TOL VYNAOTEPOL KIVOVVOL QPEPEYYLOTNTOS TOV TEAATOV KOOMS Kol TOV UIKPOTEPO
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aplOud meratdv mov emiBopodv va cuvayovy pokportpodBespeg cvppaocelg (Togykm
Anpoxpartie) (Marino et al., 2011).

EmnAéov, to mepiocOTEPA  YPNUOTOMIGTOTIKA WOPVUATO TPOTIUOVV Vo
daveilovv Pdoel xpNUOTOOOTNONG GOAOYIGHOV, ONANOY] O JSUVEIGHOS YL €pya
EVEPYEWOKNG OmOO00NG TAPOUEVEL KUPIMG PACIGUEVOC GE oTolXEln EvepyNTIKOV. Agv
dwbétovv wavoTnTa a&lorAdynong 0tav mTPOKELTOL YioL GYEL0 EVEPYEINKNG ATOSOONC,
KaBmg dev £xovv yvmdor tov otkovoukoy poviéhov tov ESCOs (Painuly et al., 2003).
H enmwcévipwon| toug oty a&loAdynon eivor Kupiwg 1 pon €600®V (TAUENKT POT)), AVTL
v TNV €£01KOVOUNOT POT|G TTOL TPOGPEPOLYV TA EPYOL EVEPYELOKNS amddooms. Ta €50da
evog épyov EE mapdyovtol kupiog omd Ty €£01KOVOUNGT EVEPYELNG TTOV ETITVYYAVETOL
ue 1o €pyo. Elval dvokoro va d10popomoinfodv ot E£01KOVOUNGELS 0md TIC KUPLOTEPES
TOUEIOKEG POEC, EMEWN 1 €E0TKOVOUNGT YPNUOATIKOV TOCHV GTOLG AOYOPLOUGHOVG
EVEPYEWNG KATAYPAPETOL 6TO KOGTOG Agttovpyiog Tov TeEAITN. AvTO onpaivel OTL o1
ESCOs 1 o1 meldteg Tovg, Oa mpémet va 6100£T00V 16Y7VPO 1G0A0YIGUO Kol TIGTOANTTIKN
wKavoTnTa. Avtd odnyel oe VyYMAEG amantnoelg eEacpdiong, Tig omoieg ot ESCOs dev
elvar o 0éon vo moapdoyovv kol £tol avTIHETOMILOVTOL OC VYNAOS TIOTOTIKOG
kivovvog(Painuly et al., 2003).

Axdpa, Evag Heyarog aplfpog Epymv evepyelakng omdd00MG IOV EUTITTOVY GTIG
pikpopeoaieg emyepnoelg eivar dvokoro va ypnuoatodotnBodv kabmg ta £E0da
ouvaAAayNg elval vePPOAMKA LYNAL Yol TN XPNUATOSOTNON TETOIWV £pYmV. AVTO
odnyel og dvokoAdTEPN TTPOGPAoT GTA OAVELN, VYNAOTEPO EMTOKIO KO 1GYVPOTEPES
OTOLTNOELS AGPAAEIDG.

Térog, AOY® TG OWKOVOMIKNG VQEONS, M €EOIKOVOUNGT EVEPYELNG TTOV
emtedyOnke and ta ovotuato g EE peiwbnke pe 11 aotabelg emyeipnuotikég
dPACTNPIOTNTEG TOV EUTOPIKOV Kol Bropnyovik®v teratov. Emopévoc, ta £c0da TV
ESCOs éyovv kataotel anpoPrenta. Emiong, avti yio m oyetikd pukpn e£otkovounon
evépyelag, ol etarpeieg B mpotTyovoay va enrevOGOVV GE €PYo. TTOL UTOPOLV VO
oLUPAAOVY OVCCTIKA GTIG POEG 000®V TOVG. EmmAéov, 0 kivouvog apepeyyvdntag
TV TeAaT®V o givor LYNAOG Katd TN OIPKED TOV EMYEPNCLOK®OV oTadiwv. Ot
TEMATEG EVOEYETAL VO YPEOKOTNGOLY KATA TN OAPKELR TNG TEPLOOV oG XOUPoong
Evepyelaxng Anoddoong (EPC), evad ta vynid mpoxoatafoikd £Eoda Papvivouvv Tig
ESCOs kot avapéveronr va e£opAnBovv kotd ™ Odpkelr TG Hokpds cuuPaTiknig

TEPLOOOV.
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3.7.3 Teyvika ko Emyeipnpotiké Epréora
Ot ESCOs, €k10¢ amd TV €YKATACTOCT KOl TN GLVINPNGTN TOL GUGTILOTOG

EVEPYEWKNG amOdoons, cuvnOmg avaiapupdvouy kot v vOHV” Yo Tov kabopiopd g
Baocikng ypouung v TV TPEYOLGO KOTOVOAMOT] EVEPYELNG KOl GTN GLVEXELD TNV
TOPOKOAOVON oM TG amdd0oN G TOL GLGTNUATOC. ETot, vTtapyel avTIAnTTOG Kivouvog Ot
n Asuwovpyic M ot dwdkaciec mapay®YNG TOV POCIKOV OPOSTNPOTHTOV OGS
emyeipnong Wropel va, ETNPEACTOVY SVGUEVDS O O1UTOPAYEG AOYM TNG EYKATAGTACTG
NG EVEPYEWIKNG amddoons , kobmg ol meldteg Bo mpémel va Asrtovpyovv to. véQ
CLCTNLOTA LLE TO OTTO10L OEV ETval EEOTKEIMUEVOL KL £YOVV OVETAPKEIG YVMDOELS OYETIKA

ne ta €pya evepyelokng anddoong (Marino et al., 2010 ; Lam kot YU, 2016).

Emniéov, AMdyom g petafAntottoc Tov SlopopP®OCEDY TOV GUGTHUATOG,
vIdpyel EAMAELYN TLTOTOMUEVNS METPNONG Ko 0ev umopel vo emtevyBel gvKoAa
emaAnfevon g e€okovounong v €pyov. Avtd €xEl ¢ OMOTEAECUO, TULLOTO
nelatav ( Ty, 1oKTTEG KTNpimv) va gival dvomota yia ta kivnrpa twv ESCOs,
avaeoptkd pe v €kbeon mapakoiovdnong, kabag ta kEpon twv ESCOs e&aptdvral
amd TIC am0dOCELS EE0TKOVOUNGNG EVEPYELNS TOV GLGTNUOTOG EVEPYEINKNG OTOO00TG

(Marino et al., 2010 ; Lam kot YU, 2016).

Ta emyelpnuotikd epmddo apopovY TNV OITOGTPOPT] TOAADY ETLYEIPNGEDV Y10
eEotepikn owyeipon g evépyewnc. Ot peydreg etopeieg Ba Exovv peyoAvTEPES
dvvatdtteg e€okovounong evépyelog av to avabéocovv oe pia ESCO. Iapdia avtd,
dlBéTovy NN EMAPKN KEPAAOLO KO ECMOTEPIKN TEYVIKY] EUTEPOYVOUOGVUVY Y10 TV
VAOTOINOT Kot YPNUATOOOTNON TOV EPYMV EVEPYELNKNG OTOO0GNG Kot TOAAEG POPEC
TPOTLOVY VO TO KAVOVV HOVEC TOVG. QQ0TOGO, 01 EMEVOVGELS EVEPYELNKNG OTOSOCNG
elval omdvio vymAég oTic eTptkég atlévteg, yeyovog mov ovyvd eumodiler v
TPAYUATIKY) EQAPUOYN TOV HETPOV Yo £E0TKOVOUNCT) EVEPYELNG GTO EGMTEPIKO TNG
emyeipnong. Amd v AAAN TAELPA, 01 LIKPES KOl LECAIEG EMLYEIPTOELS KOl O1 OIKLOKOT
TEMATEG £fvat 0 SVGKOAO VO VTANGOVY KEPAANLOL Y10, £PYO EVEPYELNKTG ATOO0ONG KOl
€101 T0 OYEJL «YWPIC EK TOV TPOTEPOV KOGTOG EVEPYELNKNG» TOL TPOGPEPOVTOL OO
Ti¢ ESCO 0a pmopovoay va eivor eAkuotikd yio avtovs. Opmg, n pikpn eEokovounon
evépyewg oev Ba avtiotabuiost 0 KOGTOC GUVOAANYNG KO TO YPNLOTOTICTMOTIKA
wpopatTo evoéyetal vo unv tvon dlatebeuévo vo xpnuatodoTnoovy avutd T oyEdn
HKPpNS KMpokog Kot £T61 vo unv tpoxwpnoovy o€ cvuvepyosio pe pio ESCO ( Marino

et al., 2010 ; Lam xon YU, 2016).
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3.8 Mopdyovres AvantoEng ESCO
Ymhpyovv d14popot Tapayovieg mov emTpEnovy, kabodnyovv kot \ otnpilovv

™ omuovpyic kor v ovamtuén tov ayopov ESCO oe dudgpopec ydpeg ™G
Evponaikng ‘Evoong. Ot mapdyovteg avtol pmopovv vo yopiotohv Ge TPELS EVPELES

KaTNyopiesg , 01 OTOiEC AVOADOVTAL GE QVTO TO KEPAANLO.

3.8.1 I'evik6 Mraiowo g Ayopag Evépyerog
3.8.1.1 A1apOpwTiKéS alAayéS Kal HETABOLES GTHY AYopPd.
H oAloyn vootpomiog mpog v emtepikny avdabeon vanpecudv OTOS M

dwyeipion g evépyewg (m.y. Zovndia ko Toeyla) ko n dwyeipion T@vV dNudGIOV
KTIPOKAOV £yKOTaoTAcEWV (1. lomavia ko Iphavdio) adéncav v EAKLGTIKOTNTO TV

ESCO (Marino et al., 2010).

EmmAéov, o1 avdykec avaxaiviong kot ekouyypoviorol (101m¢ 6ToV TOUEN TV
KTpiov) £rovv avénoet tov oplinod tov Epywv mov viomolovv ot ESCOs. Xt Zoundia,
01 1010KTNTES KTIPI®mV €YoV aVENCEL GNUOVTIKE TNV 0vABEGT LINPESIOV AELTOVPYinG
Kol cuvTipnong o€ Tpitovg. Xtn Todywkn Anpoxpatia, n avénuévn erevbepio otn Aqyn
ATOPACEDV TOV JOYEIPIOTOV KTIPIOV KOl EYKOTACTAGEDV Kol TV 1010KTNTOV poll pe
TO VYNAO AE1TOLPYIKO KOGTOG KOL TNV TOPOYNUEVT EVEPYELNKT VTOOOUN LENpEavV
onpoavtikoi Tapayovteg g ayopds (Marino et al.,2010).
3.8.1.2 Erimeda Tipuv evépyeiog

H tyun g evépyetog eivan évog amd Toug KHPLovg Tapdyovies Tov Ennpeaovv
™ {RTNom TV ETEVOVCEWMV EVEPYEINKNG OITOO0GNG Kol GLVETMS TV vInpest®v ESCO
(Marino et al.,2007). Ot Tuég evépyelog avEAVOVTOL CNUAVTIKO 0E OAEC GYEOV TIC
YDPES MG AMOTEAECHO TNG OVENOTG TOV TUMV TNG EVEPYEWNG OTNV TOYKOGULN 0yopd.,
™G avopotepng mePPaALOVTIKNIG pOOong 1N / Kol TNG OMOUAKPLVONG TMV
EMOOTNGEWV. AVTO EYEL AVENCEL CNUOVTIKA TO EVOLOPEPOV Y10L TNV EVEPYELNKT] ATTOOOGN
kot v EPC, emedn n ypnon evépyswog eivar oAoéva kol mo damovnpn Kot ot
KATOVOAWOTEG ovorykdlovTal TOpa Vo avafempnoovy TG EVEPYEINKES TOVS damaves. Ta
VYNAQ evepyelokd KOotn eEoc@aiilovy TV amodoTIKOTNTO TNG E€MEVOLONG OGNV
eEowovounon evépyetag TOco Yoo Tov et 0co kot yio v ESCO (Bertoldi et al.,
2007). Axopoa, ot HeTaforég TV TIHOAOYI®MV OV 0OYNGAV OTIC TIHEG TNG EVEPYELNG
oLV avTiKatontpilovy Topa T0 AUECO KOGTOC, Bewpovvtol emiong £voc GNUOVTIKOG
Taplyovtag, Omme eatvetar kot omd v emtvyia tov ESCOs oty Ovyyapia (Urge-

Vorsatz et al., 2004).
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3.8.1.3 Aneievbépwaon ayopds evépyeiag
H amehevBépwon tov evepyslokadv ayopov Ppioketal oe eEEMEN amd v

televtaio oekoeTio Kot Bempeitan £vog oNUOVTIKOG TapayovTag Tov kKadiotd duvarn )
dNuovpyia TV KATIAANA®Y cuvOnK®v ayopdg yia v Asttovpyia twv ESCOs (Marino
et al.,2010). H anehevbépwon tov ayopdv uoikol aepiov Kot NAEKTPIKNG EVEPYELNG
EXEL PETATPEYEL TOVG OMNUOGIOVG KO NUI-ONUOGIONE EVEPYEINKOVS TOUEIC OPIoUEV®V
KPOTOV LEADV, GE TOUEIC LE AVTOYOVIGTIKES IOIMTIKEG ETOUPEIES LLE YVAOLOVOL TNV 0YOPd,
dNuovpydvtag £16l TeEPLocoTeEPa. mEPBDPO Yoo vnpeciec mpootiBéuevng adiog.
[Tépav avtov, N W1OTIKOTOINGN Kot 1| EAELOEPMOTN TOV EMYEPNCEMY UTOPEL va Efvart
EMMOPEANG Y10 TNV ADENCT TOV KIVATPOV Y10, TN HEI®OT TOL KOGTOVG, 1 0TToio GVVNOMG
aLEAVEL TO EVOLOPEPOV TV ETAPELDY Yo EE0TKOVOUNOT EVEPYELONS LECH BEATIOUEVNC

anoteleopotikotnrog (Diana et al., 2007).

Emniéov, n anelevBépmon towv ayopdv cuvdéetar cuviBmg e TNV Katdpynon
TOV EMOOTNCEDV TOV TIUOV EVEPYELNS KAOMG Kal Le TNV 101WTIKOTOINGCT TOV TAANIDV
KPOTIKOV EMYEPNCEMV KOWNG OQEAEING KOl HEYOADV EMYEPNCE®Y, Ol OTOIES
ocvvnBmg avédvovy v mieon yio Pertioon g Amod0TIKOTNTOG TOV TEAIKOV ¥PNOTN
evépyewac. (Vine, 2005). Téhog, 0 cuVOLAGHOG TG amEAEVOEPOONC e TNV E1GAYMOYN
EVEPYELKAOV 1 PoporoYIK®OV emPapivoewyv CO2 pmopel va givar xpriolnog, Aoym g
emakOAovOnNg avénong tov oV g evépyelas. 'Etol, o avénuévog avtaywviopdg
umopel va. 00MYNOEL OPICUEVEG ETYEIPNOELS KOWNG MPEAENG OTNV EMEKTACT] TNG
EMYEPNUATIKNG TOVG dpacTNPOTNTOS KoL VO apyicovV Vo TPOCOEPOLV EMIONG
evepyewkég vnpeoieg (m.y. EPC), 6nwg ouvéPn ot Teppavia.
3.8.1.4 Avraywvietikég miéoelg

Ol emmT®OGES TOL AVTOYOVICHOD KOGTOVS pall pe v avaykn BeAtioong tov
TOUEIOK®V PODV Kol TNG YXPNoNS AVGewv €KTOG 1G0AOYIGHOD Yo EMEVOVGELS
EVEPYEWKNG amddoong guvoovv v avintuén twv ESCOs, ce moAAég ydpeg NG

Evponaikng 'Evoong 6nwg 1o Bédyo, n Aavia ko dwvAiavdio (Marino et al., 2010).

3.8.2 NopoOetikd kon PvOpotikd pétpa

3.8.2.1 Yrootypixtikd wiaicla ToATIKG KAl HETPA EPOAPUOYHS
H 1oy0¢ g evpomaikng vopobesioc oe oyxéon pe t ovpPoir] ™mg oy

avantuén tov ESCOs avédveton otadwkd. H oonyio 2012/27/EE yio thv evepyeiaxn
omoooon (EED) PBpioketon 010 emikevtpo avtg g oelpds pétpowv (Boza-Kiss et al.,

2017). H mapovoa odnyia Beomiler kowvd mAaicio pEtpmv oo v mpoddnon g

Néo Emyaipnpotikd Movtéha otnv Evépysia: 1 nepintmon tov Etmprdv Evepysiokdv Yanpeoiav (ESCOs)

50

Institutional Repository - Library & Information Centre - University of Thessaly
09/04/2024 17:50:11 EEST - 44.192.45.10



evepyelkng amdooong viog e ‘Evaoong mpokeyévou va dtoc@aAicel v emitevén
tov mpoTopyKov otdyov 2020 g Eveong yia 20 % avénon g evePYELOKNG
amdO0CNG KOl VO, TPOETOUAGEL TO £J0POG Y10 TEPUTEP® PEATIOGEIS TNG EVEPYELNKNG
anddoons. To EED opilel évav «mapoyo evepyelok®V LANPECIOVY OC «PLOIKO 1
VOHKO TPOCMTO OV TOPEXEL EVEPYELOKEG VIINPETieg N GAAa pétpa PeAtioong g
EVEPYEWKNG amOd00NG GE €va KTIPIO M €YKOTOOTAGEIS TEAIKOVD TEAATN», VO 1
«ooupaon evepyelokng andooons» (EPC) voegitoan g «ovopfatiky coppmvior petacd
TOL OIKOOVYOV KO TOV TTaPOYOL €VOG HETPOV PeATimong TG EvEPYEINKNG AmTOO0oNG,
emaAnfedetanr kol mapakolovbeitar kab’ OAn ™ ddpkewl TG cOUPaong, 6Tov o1
enevovoelg (epyacia, Tpounbewo 1 vVINPEGIR) 6TO PETPO AVTO TANPDOVOVTOL GE GYEOT
pe ovuPatikd GLUEOVNUEVO ETMESD evePYEIOKNG amddoons Peitioon 1 GAAo
CUUQMVNUEVO KPUTNPLO EVEPYEWKDOV ETIOOCENDV, OTMOG OIKOVOUKESG OMOTOUEVCELS

(Marino et al., 2010).

H xotavédiowon evépyelag Yoo vampeocieg mov oyetilovion pe  Krtipla
AVTIPOCMOTEVEL TEPITOV TO £val TPITO TNG GLVOAIKNG KOTAVAAMONG EVEPYEWNG TNG
Evponaikng ‘Evoong (Marino et al., 2010). H odnyia 2010/31/EE yia thv evpwmaikn
omoooon twv ktipiwv(EPBD) Beonilel amaitnoelg 6060V a@opd 10 Koo yeVIKO TAaiGLo
vy ™ peBodoroyio VITOAOYIGHOU TG OAOKANP®UEVNG EVEPYELOKTG ATOO0ONS KTIpiwV
KO TOV EAYIOTOV OTOTGEMY Y10 TNV EVEPYELNKT] OTOS0CT] TOV VPICTAUEV®V KTIPI®V,
TOV KTPKOV HOVAS®V Kol TOV OOUIKOV GTOWYEI®V OV LIOKEWTOL GE CTUAVTIKEG
avakataokevéc. H odnyla EPBD eicdyel emiong omoutnoelg oyxetikd pe 1o €0vikd
oxédt avEnomng Tov aplpov TV KTIPioV Pe oYedOV UNOEVIKY KATAVAAWDGT EVEPYELNG
KOl EVEPYEWOKT| TIGTOTTOIN O™ KTIPlWV, TOKTIKY ETBe®pnOoN TOV cLoTNUdTOV BEpHavong
Kol KMUOTIOHOD o€ KTipla Kot aveEAPTNTO GLGTNUOTO EAEYXOVL Y10 TIGTOTOUTIKA

EVEPYELNKAOV OTOOOGEMV KO EMOEDPNCIUKES OVOPOPES .

H oonyio CHP 2004/8/EK yw tnv mpo®Onon g copmapaywyns pe paon m
(o yio ypnotun Oeppotnto oTnV €0MTEPIKN ayopd evépyetag, Beomiletl Eva koo
TAOLG10 Yl TV TpodOnom ko T dievkoAvven g eykatdotaong povadowv CHP 6émov
vrdpyel N avopéveton {nnon yw ypnown Beppdtmra. Yrdpyovv 1on moapadeiypoto
puOuotikov e&elMlemv oe oplopéva Kpatn pEAN, Omwg to Bédyo (ne ta [pdowa
[Twotoromtikd (Green Certificates) kol mT0cooTOCELS cvumopaywyng (Cogeneration
quotas)), m lomavio (dWtaypo 7y TV TOANON MNAEKTPIKNG eVEPYEWS Omd
ovumapaywyn) ko n Feppovia (NOpog yio ™ copmapaymyn) (Marino et al., 2010). Me
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Baon TiC eEVOPUOVIGUEVES TIHES aVAPOPAS ATOOOoNC, 1| TPOEAELON TNG NAEKTPIKNG
EVEPYELOG TTOV TTOPAYETOL OO CLUTAPAYWYN VYNANG andd0oNG Uitopel va eEACPAMOTEL
CUUPMVO, [LE OVTIKEWUEVIKA, Ol0pavi) Kol apepdANTTO Kprtnpo wov Kabopiloviot amd

Kké0e KpaTog LEAOG.

Toa xpdtn péAn mpémet va avoAdboovy 1o €Bvikd SuvoUKd Yoo TNV EQOPLOYN
CLUTOPOYOYNG VYNANG amdd0oNg Kol vo. 0E0A0YGOVV TO 10YVOV VOHOOETIKO Kot

pLOUIOTIKO TAAIG1I0 OGOV 0POPE TIG d1dIKAGTIES AOEI0OTNONG.

H oonyio 2009/125/EK ywo. ) 0éomion mAaiciov Yo tov kaBopiopd anotoewmy
OTKOAOYIKOD OYESIOCUOV OGOV OPOPE TO GUVOEOUEVO UE TNV €VEPYELRL TPOIOVTIQ
npoPAémel  kovoveg oe emimedo Evpomaikg ‘Evoong yw ™ peiowon tov
TEPPOALOVTIKDOV — EMATOCEOV  TOV  TPOIOVI®OV,  GLUTEPIAOUPAVOUEVNG  TNG
KATOVAA®ONG evépyelag kb’ OAN T ddpkel Tov KOKAoL (mng tove. Extoc amd
CLUTEPIPOPE TOL YPNOTN, LAAPYOLVV OVO GUUTANPOUATIKOT TPOTOL pelwoNG NG
eVEPYELOG TOL KatavordveTon amd Ta Tpoidvta (Marino et al., 2010): 1) n orjuavon yuo
™V €Va1eONTOTOINOT TOV KOTAVIAMTMOV GYETIKA LLE TNV TPOYLOTIKY] P01 EVEPYELNG
TPOKEWEVOL VO EMNPEACTOVV Ol AMOPACGELS Oyopds TOVG (OTMWG TO CLOTNHUOTO
OTNHOVONG TOV OIKIK®OV GVOKEVMV)2) Ol AIOLTNOELS TOL EMPAAAOVTOL GTO TPOTOVTQ
Ao TO TPOIUO GTA0 TNG PASNS GYEIUGHOV. O 01KOAOYIKOG GYEOAGUOG GTOYXEVEL OTN
Beltioon TV TEPPOALOVTIKOV 0T0d0CEMY TV TPOTOVT®MVY Ko’ OAN ™ O1dpKELD TOV
KOKAOL (NG TOVG HECH TNG CLUOTNUOTIKNG EVOMOUATMOONG TOV TEPPAALOVTIKOV
TTUYOV GE TOAD TPAOYO GTASO TOV GYEOIAGHOV TOL TPoidvTog. H odnyia dev e1cdyet
GUECH JEGUEVTIKEG OMALTNGELS Y10 CLYKEKPIUEVA TTpoToVTa, 0ALG KaBopilel Opovg Kot
KPLTNpLaL Yo ToV KoOOPIGHO amoTGE®Y OGOV 0pOPE T YOPOKTNPICTIKA TOL TPOTOVTOG
oL oyetiCovtatl pe 10 TePPAAAOV (0TS M KATOVOAMOT EVEPYELNG) KOL TOVS EMTPETEL
va BeAtidvovtal ypnyopa Kot amoteAecpatikd. ‘Eyer 1on epapuootel éva cuvoro
KOVOVICU®V HETAED GAA®MV Y10 OIKIOKES WYUKTIKEG GUOKEVEG, NAEKTPIKOVS KIVNTNPEG,

eEMTEPIKA TPOPOJOTIKA KO TPOIOVTO PMOTIGLOV GTOV EYYDPLO KOl TPITOYEVT] TOUED.

Térog, avapépovian ydpeg g Evpomaikng évaong 6mov o1 Ttapamdve odnyieg
0€ OLVOLOGUO LE TNV EQOPUOYN OCLVOAIK®OV €OVIKOV TAMGI®V TOAMTIKNG HECH
CUUTANPOUOTIKOV UETPOV €rovv oLUPdAAEl otnv emituyn aviartuén tov ESCOs
(Marino et al., 2010). Xt Zoundia n onuocio TV UETPWV EVEPYELNKNG OmOO0OTG

avénonke xdpn oe moAtikég dmwg (Marino et al., 2010): ) evepyelokr| moTomoinom twv
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KTpiwv, 01 EMB0TNGEIS GTOVG WOOKTNTEG KTIPIOV Kol £va GUVOAO HEGMV NG OyopdS
(popor CO2, mpdotvo MOTOTOMTIKA, POPOG NAEKTPIKNG EVEPYEWS Yo ETANPEIEG e
VYNAN evepYELOKT Kataviilmon K.AT.). Xt ['aAlia, to oyédio opdong "Le Grenelle de
'environnement" dnuovpynce pa ayopd ESCO oto dnuocto topéa pe cuopmpdéelg
OMNUOGIOV-O1OTIKOV TOUEN KOl WOIOTIKEG ETEVOVOELS. 2T XAoPevia avapéveTor 0Tl M
TPOGPUTY OTOPACT] Y10l TOV TEPLOPIGHO TNS pOTTAVOTG TOL TEPPdALovVTOC, 1) vopoBesia
mePl KTIPlOV Kol QOTIGHOV, ot €0edovTikéG cvupmvieg Y Toug eopovg CO2, n
dwbeopdmta dupbpotikdv tapsiov (dtymviouds yio 1o 2009) kabang Kot didpopa
owkovoukd kivntpa Oa cuppdrovy otnv avénon g ayopds ESCO ta endpeva ypovia.
Ymv Itara, n avantuén g ayopdg ESCO cuvvoéetal otevd pe v €160Y0OYN TOV
Aevkav motoromtik®v. To 2009, 10 44% TV EMYEPNCED®V EVEPYELONKADV VI PECLOV
OV OTTOKTOVV AEVKA TGTOTOMTIKA SNAWGAV OTL £XOVV TNV KOP1la dpacTnPLOTNTU TOV

emyepnocnv ESCOs.

3.8.3 Kpoatka ko GAra Tpoypappoto,

3.8.3.1 Ouaooroinen ‘Epywy
H onuovpyia g évaong ESCO emurpénel m onuovpyio piog ayopds pe

ONUOVTIKES OpaoTNPLOTNTES, OM®G elval o1 mpoomadeleg Tvmomoinong Kot EAEYYOL
mowTNTAG, N 0140001 TANPOPOPI®Y Kol 1 doknon MECE®V Yo TNV avamtuén
wKavotnTtv. Agdopévov 0Tt o VYNAL €£000 GLUVOALOY®V OTOTEAOVV GNUOVTIKO
eumooto yia ta mpoypdupato EPC, n cvykévipwon épymv o€ o opdda, 6mmg moAAd
KTiplo e éva €pyo, pmopel vo amoTeAEGEL AVOT Yoo TN OELKOAVVOT EPY®V GTOV
OMUOG10 Kol EUTOPIKO TOUEN Y10l TN HEIMOT TOL KOGTOLG TV GLVOALNY®V. EmutAéov,
0 OLVOVOOUOG TV £pyV &lvarl 10woiteEPR ONUAVTIKOS OEOOUEVOL OTL TOAAEG
emyepnoelg ESCO ko tpameleg dev d€yovtar £pya KAt® amd o opiopévn aéio
(Bertoldi kot Rezessy, 2005)

3.8.3.2 Exotpartcics Evauépwons ko Ilpoypaupora Kataptions
H mapoyn minpogopidv kot 1 evocntomoinon oyeTikd pe TN onuoacio g

evepyelkng amddooong kabmg kot Ta pétpa Pertioong g eivor oAy onuavikd. H
duadoon tov polov Ko tev duvvarot)tov tov ESCOs otic exotpateieg HOALG
aroyewbovv ta mpota Epyo EPC cvupdiier ot dwtnpnon kidoov ESCO. Avtiy n
d1ad001 TANPOPOPIOYV 1 omAmg 1 dnpoctotra Yia Tig¢ ESCOs pmopel va yiver amd pia
evepyewakn vampeoia, Tic ESCO 1 115 10166 T1g evDOELS TOVG (KVplmg LLE TNV LIOCTNPIEN
Tpit®V). Aedopévou OTL 01 SLaYEIPICTES EVEPYELNG fvat cuyvA vTEBLVOL Yo TN YP1IoN
EVEPYELNG OTOV WIMTIKO KOl ONUOGIO TOUEN, UTOPOLV Vo opyovmBohv TpoypapoTo
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KOTAPTIONG Y10 ALTHY TNV ORAda-6TdY0. O TANpo@opieg Kot 01 GUUPOVAES GYETIKA LUE
ta. épya EPC pmopovv emiong va mapéyovior pEGH OIKICTIKGOV M Plopmyovikov
evoemv otov Popnyovikd topéa. TEAog, ot VTAAANAOL TV YPNUATOTICTOTIKMOV
WPLUATOV UTOPOVV VO EKTOOEVTOVY DGTE VO, TOPEYOVV TANPOPOPIES KOt VO AVEAVOLV

mv egumiotocvn Toug 610 EPC (Urge-Vorsatz et al., 2007)

3.8.3.3 Zyéowa Emiociéng
Ta oyédwn emideitng eivor amapaitmra yoo v avénon g evaicOntomoinong

oxetkd pe ta €pya EPC kabdg kot yioo TV eUmMGTOGUVI SLVNTIKOV TEANTOV OTIG
ESCO (Urge-Vorsatz et al., 2004). Tt Teppavia, yio mapdderypo, o kA4Soc Tov
ESCOs mpomtnbnke o peydro Pabuo pécm épywv EPC mov avébeoe n kofépvnon g
TOANG Tov BepoAivov 1 dekaetio Tov 1990. Aedopévov 6TL | Tpdwpn emituyio eivon
TOAD onuavTikn yio po Oetikn e£EMEN otov kKAAdo twv ESCOs, ta oyédta emideEng
mpémeL va yivouv o€ cuvepyacia pe Eumeipovg ESCOs 1 evepyelakovg opyavicGovg, o
elvat dSuvatov amd v tomikn ayopd (Vine, 2005).

3.9 Yopunepacporta
Ta emyepnuotiKd HOvTEAN OTOTEAOVV GNUOVTIKO €PYOAEID Yo TNV avVATTTLEN

owovoukd Proopuov emyspnoewyv. Amnegwovilovv Tov TpOTO HE TOV OTOI0 pia
emyeipnon onpovpyel a&ia Yoo ToVg KATAVOAMTESG, TOVG WOEL Vo TANPOGOVY Yo TV
a&lo TOv TOVG TPOGPEPEL Kol LETATPETEL OVTEG TIC TANPOUES oe kEPON (Teece, 2010 ;
Magretta, 2002). [Tapéro mov vaGPYOLY TOAVTUYLOL OPIGHOL TOV EMLYEPTUATIKOV
HOVTEA®V OEV VIAPYOVV AETTOUEPELEG GYETIKA LE TOL CLYKEKPUYLEVO GLGTOTIKO GTOLYEINL
mov GuVvOEToVY éva emyelpNUATIKO povtéro. To o mpdGPOTO Kol OAOKANP®UEVO
TAOLG10 Y10, TO EMYEPMUATIKE povTéda £xel avamtuyel and Tov Osterwalder & Pigneur
(2010) etvar yvootd o¢ Kaupds Emyeipnuotucov Movtédov kot meptlapPdvel evvéa

dopkd otoryeia.

2N onuepvy €MOYN, VIEAPYEL AVTIANTTY] AVAYKY] AVATTUENG EMLYEPUATIKOV
HOVTEA®MV UE AETOVPYIKO TPOGOVOTOAICUO (DGTE VO EKTANPAOVOLV TIS KOWMVIKEG
Aertovpyleg pe TPOTO Owovopika Ko meptBarioviikd agwpdpo. Ta Xvotiuoata
Ymnpeowov [poioviawv (PSS), éxovv vioBeBei amd moArotg kabmdg vrootpilovy v
Bubown avamtuén Kot TapEYovv CNUAVTIKA KEPON AmOIOoNE, ATOCLVOEOVTOS TNV
OWKOVOUIKY] avamtuén amd 1t ypron towv mopwv (Tukker and Tischner, 2006). Ta
onpoavtikotepo mapadetypato PSS armotelovv o1 Etaipieg Evepyelokov Ynanpeounv

(ESCOs).
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Yw0etwvrog, Tov emryeipnuotiko kopupd tov Osterwalder ko Pigneur (2010),
avoAvOnke to emryelpnuotikd poviédo tov ESCOs kabdg kol tov tpidv copfacemv
(EPC, ESC «a1 IEC) mov avtéc mpocspépovv. Ztdyoc, Tav vo kotavonfovv ta evvéa
dopkd otoryeio TOV EmMYEPNUATIKOD KOUPA DOTE 0TO EMOUEVO KEPAAOO vo yivel
npoonafeia tpocopoinong tov ESCOs, ya va peret et n aAAnienidpaocmn tovg 6to

oLoTNUA Kol 0 pLOUOS dudyvLoNG TV GLUPAGEMY TOV TPOCPEPOLY
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KE®AAAIO 4 Movtélo mpocopoimong petafoong oe
«ProopotnTo» pe TV Sudyvon tev vanpeciwv ESCO

4.1 Ewoayoyn
Y10 kepailono mapovotdletar 1 yevikny Oswpia Tov  povtédov  mov

ypnoortombnke kdvoviag ypnon g Bewplog ™C GLOTNMIKNG SVVOUIKNG KOt
YPNOOTOLDVTOG PpOYOVE Yo Vo yivouv KaTtavontés ot OAANAEEAPTNCELS TOL

VILAPYOVVE HEGO GTO GUGTILOL.

H ovomukn svvapikn eivan pio péBodog n omoia avortoydnke apyikd omd tov
Forrester (1994), ka1 0mockomo0ce 6TV HEAETN TNG GLUTEPLPOPAS GLOTNUATOV TO
omoioe  mapovcidlovv  évtovn  moAvmAokdtnto  efoutiog TV QUVAUIKOV
aAAnAoemopacemy mov vrdpyovv oe avtd. O Sterman (2000), avagépst O6tL 1M
GLOTNKT OVVOLIKY €Ivol (ol TPOOTTIKY| KOl Lol GEPE EVVOIOAOYIKAOV EPYOAEI®MV TOV
EMTPEMEL TNV KATAVONOT TNG SOUNG KO TNG OLVOKNG TOV GOUVOET®V GLGTUATOV
KkaBmg kot pio pEBod0g HovTEAOTOINONG TOL EMTPEMEL TN ONUIOVPYIO TPOGOUOIDCEWV
KOl YPNOUOTOLEITOL KATO KOPOV Y. TOV GYEOGUO TOAITIKOV KOl OPYOVIGUMV.
Avo@Qopikd, [e TN YPNOTM TNG CLGTNUIKNG OVVOAIKNG, GTO TOUEN TNG EVEPYELNG OEV
vrdpyer TAnBdpa wposPficiumy emomnuovikeov dpbpwv. Ov Dykes wor Sterman,
AVOTTTOGOOLV £VOL LOVTEAO SVVOUIKTG TOV GUCTIHOTOG Y10 TV KOVOTO U0 TG OLOATKNG
evépyelnc. To HOVTEND KATOYPAPEL TIG EMITTAOOCELS TNG OGVVETOVS TOATIKNG Y0l TOL
dlapopa KpATn, EVO KOTAOEIKVOEL OTL 1] GLVOAIKT] GLCCMPELOT NG {TNoNG oTNV
ayopa eivor pio cuVEXNG TEYXVIKN KOWOTOUiO, 1 OTOiol GTN GLVEXELD TPOPOJOTEL TNV
Kataotaon oTtlg Ttomikés ovvOnkec. O Capelo (2011), dnuovpyel éva povtédo
GLOGTN KNG SQUVAUIKTG TTOV OVTITPOCMTEVEL TO GUGTN O, TNG TOPTOYAAIKNG aryopds EPC
o€ eminedo Propnyoaviag, pe oTOYO TOV EVIOMICUO KOl TNV OVAALGN TOV POCIKOV
TOPOYOVI®OV KOl TOV KPIGIUOV GYECEDV O1TIOV-OTOTEAEGLOTOG TOV 0O YOUV GTNV

vioHéton tovg,.

210 KEPAAOL0, TOPOVGLALETOL £vol HOVTEAD Tpocopoimong - pe t puébodo g
CLOTNKNG SUVAUIKTG - TNG O1dyvong Tv vnpeciav ESCOs otov topéa g Katokiog
Kol To omoTeAéoHaTd Tov. Apywkd, opiletor to mPOPANupa  petapaong mov
LOVTEAOTOLEITOL KO OTN GLVEYEWD OVOTTOGGETOL 1) dLVOUIKT LTOOesN. AkoAovBel N

TEPLYPOPT] TOV HOVTEAOV TPOGOUOIMONE KOl TOV TOPAUETPOV TOV HOVTEAOL. TEAOC,
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eetaletal 1 GLUTEPLPOPA TOV GLOTHHATOG, PACEL TOV OMOTEAEGUATOV TOV LOVTEAOD

Y10l GUYKEKPIUEVO GEVAPLOL KO GTPOATNYIKEG,.

To povtého mov ypnowomomnke ovomtvydnke o€ TEPPAAAOV GLOTNUIKNG
duvapikne pe 10  Aoywopkd Powersim  Studio 2009. Ot mwpocopoundoels
TpaypotoromOnkay yuo xpovikn mepiodo 20 €T®V, Yo TN CYETIKA ACGPOAT ETAOYT
LOKPOTPOOEG OV GUUTEPUGLATOV.

4.2 Opropog popinpatog

To @awvdpevo tov Beppoknmiov, pe KOPO TAPAYOVTO TIG AVENUEVEG EKTOUTEG
doéewiov tov dvBpoka amacyorel TIC TEAELTOlEG OEKAETIEG TNV EMGTNUOVIKN
KowdtTo Kot TV kKown yvoun. ‘Exel cvveidntomomBel m emtaxTiky] ovaykn
petdPaong tov evepyetakov touéa. H evepyeiaxn amddoon avayvopileTor oAoéva kot
TEPIGGOTEPO MG £VOL OO TO, CIUAVTIKOTEPO GTOLYEID Yiar TN Onpovpyia evog Pociov

HEALOVTOG TOGO atd OKOVOUIKNG 0G0 Kot TEPPUALOVTIKNG Gmoyng.

To mpoPAnpa mov yivetar tpoonddeta va emtAvOet pe T ¥pNon TS GLOTNKNG
duvapikng, £ykerrat 6tov pulud dbyvong tov XvuPdcewv Evepysiokdv Ynnpesuov
nov mpoceepel 1 ESCO, dote va emtevybel n petdPaon oe éva evepyeloakd cvoTHA
pe yapnAég ekmounes aepimv Tov Beppoknmiov (GHG). Qg medio perétng Exet emreyet
N ayopd ¢ katowiog otnv EAAGSa, dnAadr n epaproyn cvpuPdcoemv eEotkovounong
evépyewns (ESCo) ot owiotikd ktipa g yopoc. H ayopd avty aeopd o1o0
LEYOADTEPO LEPOG TOV KTNPLKOV 0moBENATOS TNG YDPag Kot yopaktnpiletot amd ToAy
YOUNAT EVEPYELOKN OTOOOGT).

4.3 Zympoatiopog Avvapuik®v Yro0écewv

Mo v katavonon tov tpoémov pe tov omoio mpoceyyiotke to HBEpa oL
peretatal, mapovotdlovtol €0 ot SLVAUIKES VToBEcelg Tov TOPOHVTOS UOVTIEAOL
TPOGOpoimoNg He TN xpnon owypaupatog Bpoyxov artidtntog (BA. Adypoupa 4.1),
010 omoio amewkovifovtal Ol 7O ONUAVTIKEG OAANAETIOPAGELS TOV VILAPYOLY GTO
ovomnua. To Adypappa Bpdyov Artidttog (CLD) eivan éva onuavtikd epyoieio pe
™ xpNom Tov omoiov amekovileton 1 doun AvaTpoPodOTNONG TV cvotnudtov. To
CLD omoteieiton oamd petoafAntéc (oaveEdptnteg wor eSoptnuéveg), ol omoieg
oxetilovtal pE OTIOOES CLVOECELS, oL gppaviCovtor pe BEAN. Xe kabe autidon
oVvdeo amodideTon ToMKOTNTO, Eite OeTKT (1) glte apvnrTikn (-), doTe va Katovon et

0 TPOTOG pe Tov omoio aAAdlel | e&aptnuévn petaffAnt 6tav aAddlel n aveEapTnn
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petofAnt. Ot onuaviikol Bpdyor emonuaivovtor pe Evav avayvoplotikd Bpodyo, o
omoiog €yel @opd otnv 101 kotevBvvon pe to Ppdyo otOov OmMoio AVTIGTOLXEL.
Amewcovilel av o Bpoyog €xel Betikn/evioyutikn (R) 1 apvntikn/eEicoppommrikn| (B)
Aertovpyia (Strerman, 2000).

Onwc, gaivetor kot oto Awdypappo 4.1, 6o oav&dvetor o aplBudg tov
Yvupacewv ESCO (ESCO Contracts), 01 0Toiec GTOYELOVY GTNV EVEPYEWNKT| PEATimON
oe pla xotowio, tOco Oa avEdveton Kol 1 EMEVOLOT evePYELNKNG Pertiong
(Consumption Improvement Investment), ONAod1| T0GO TEPICGOTEPEG EMEVOVGELS Y10 TN
Beltimon TV KOTOWKI®OV avapopika He TV evépyetn Ba yivovtal. Avtd cvvendystal
o1t Ba Exovpe Pedtioon ko oty Katavarwon evépyelag (Consumption Improvement)
kol €10l Ba pewwvovtol o damdveg evépyelng (Energy Spending). H peiwon g
damdvng Ba 0dnynoetl oe avénomn g £0KOVOUN GG TNG EVEPYELOKNG damavng (Energy
Spending Saving) ko 1eMka oe avénon tov cvpPdcewv ESCO, AMoyw pipnone. O
Bpoyxog mov oynuotileton peToEy TV pETAPANTOV YopokTnpiletal MG EVIGYLTIKOG
Bpoyos (R) , kaBdg o1 cupPaceic ESCO, o1 onoieg dadidovtal pésm tov Bpodyov, av
avénBov to amotérecpo LEC® TOL KOKAOL Bal eToTPEYEL TAAL LE 0L OENCT) GE OVTEG
Kat avtiotpoea. EmmAéov, Onmg mapatnpeiton Kot 610 ddypappa 4.1 vrapyet kot Evog
eEiooppomnrtikdg Ppoyog (B) mov emnpealet tig ovuPdoeig ESCO. Xapaxtnpileton g
eElooppomnrtikdc, kabmg av 1 ddpkela v cvpPacemv avénbei(Contract Duration),
ol emoteg amocPéoelg emevdvoewv (Annual Investment Amortization) 6o peiwBovv.
Av10 Qo peiwoet ko Vv e€okovounon g evepyslokng dandvne( Energy Spending
Saving) xoau ovvendc kot tov aplBud tov  XvuPdoeov ESCO mov Ha
mpaypatorombovv. Aniadn, pio avénon g ddpkelng tov cvuPdoewv (Contract
Duration) 0a xataAn el og peiwon tov apfpod tov cvppacewv (ESCO Contracts) Kou

TO aVTIGTPOPO.
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Avaypappa 4.1: Adypoppo Bpdyov Attiottog

Contract
Duraton
+
ESCO Contracts
- B
Annual
Investment ] 23
Ammortizaton Energy Spending Consumption
+ Asaving Improvement
- Investment
o
+
Consumption Consumption
Spending Improvement

* \ V_/
Consumption
GHG emissions »/
+

4.4 lleprypoen Movtélov Ilpocopoimong

[Inyn: 18io. Exeéepyacia

Me Baon ™ OJvvouky] vrdbeorn, omv omoio otnpiydnke 10 pOVIEAO

TPOGOLOIMONG TOV ¥PNCIOTOMONKE, TNV TAPOVHGA EVOTNTO AVOADOVTOL T HEYEDM

and ta omoia amotereitan. tov Ilivaxa (4.1) mapovoidlovtar OAeg ot peTafAnTéG TOV

to emnpedlovv. To povtéro divetan oto Tapapnua A.

IMivakog 4.1: Baowéc Metafintéc Movtélov [Ipocopoimong

Metapinti Ieprypaoen Movéoeg
Métpnong

Floor area improvement Ta m? mov PEATIOVOVTOL HEGHD TOV m? /year
ovpPdacemv KaOe ypovo.

Average Contract Size To péco péyebog v m? tmv m?/ Contract
KOTOIKIDV

ESCO Contracts O ap1Buoc tv cvuPdoewv TOL
TPAYLLATOTO0VVTOL KAOE YpdVO. Contract/year
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Energy Consumption

H ovvolkn katavaimon yio kabe

TOTIO EVEPYELNG OVA £TOC. kWh/ year
Non improved floor area Ta m? ToV KATOKIOV OV d&v Y0V m?
BeltimOel.
Improved floor area Ta m? mov £&govv PeATiobEl. m’
Initial avg consumption per sqm H péon emoia katavaioon kWh/m?/year
gvépPYEOG oVl m?.
ESCO Contract Performance H anddoomn mov emtvyydveron omd %
ké0e TOmMO cvUPaong.
Energy Spending H emocia dandavn yua evépyeta. €/year
Energy Prices H péon tyun yo kébe tomo €/kWh
EVEPYELOG.
Gross Annual Saving H akaBdpiom emoia damavn yu %
eVEPYELOL.
Net Annual Saving H xaBapn) etoia domdvn yio kébe %
TOTO EVEPYELNG.
Spending as is H damavn yuo evépyeia yopic va €xet €/year
enélOel Pedtimon.
Improved area energy spending H damavn yuo evépyeio apov €xet €/year
enélOel Pedtimon.
ESCO revenues ‘Ecoda ESCO €/year
ESCO reward rate To mocooto apofng ESCO mov
opileton petalh oG Ko ToV %
TELATY TNC.
To moco emnpedlel n e£otkovounon
Contract sensitivity to net saving OV EMTVYYAVETOL OO TOL
ovuPoraia, tTnv vioBETnon Tovg.
To moc6 ¢ emévduong mov Kabe
Investment amortization xPOVO amocPévetal. €/year
Contract duration [Toca ypdvia d1apkel n couPaon. years
To emtdéxo mOL TANPDOVEL O
Interest dovellOLEVOGC Y10l TNV EMEVOVOT). %
To cvuvolMko6 TOGO EMEVOLONG YO
Total investment Kké0e cvopPacn mov €
TPOAYLLOTOTTOLELTALL.
To moc6 mov amotteital KOs ypoOVO
Energy Efficiency Investment Y va yivel emévovon yuo v €/year
evepyewok| Pertioon twv
KOTOKUDV.
To moc6 ¢ emévdvomng mov
Subsidies emdoteiton omd 10 KpATOoC. %
Ot exmoumég aepimv Tov
GHG emissions Beppoxmmiov mov TpokaAoHvTOL OO tons/year
TNV KOTOVOA®OGT EVEPYELNG.
Ot exmoumég mov TPoKaAoVVTOL OO
Emissions per energy consumption K&Oe popen evépyelag mov tons/kWh
KOTOVOADVETOL
I[Inyn: [dia Enetepyocio
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H xatdotaon tov cuotiuatog (evepyelokng amddoong KTipiov Katokiag), to

omoio HEAETALLE, TEPTYPAPETOL OO T €ENG TEGGEPQ LEYEOM:

< 10 ouvolkd guPfadd Tov KTiplakov omobBépatog mov dev Exel Peitiwbel (Non-

improved floor area),

< 10 GLVOMKO gUPadOV TOL KTIPLKOV OmOOEUATOG TOV EXEL AMOTEAEGEL AVTIKEILEVO

evepyewkng Pedtimong (Improved floor area),
< v Evepyswoxkn Katavaroon (Energy Consumption) Kol
< 11 Exmounég Agpiov tov Oeppoxknmiov (GHG emissions).

H meprypagn tov poviéhov eivor d0Kipo vo Eekiviioel He ava@opl oTIg
HETOPANTES TOV QPOPOVV GTO KTIPLoKO amdBepa TV KoToKidv. [ va propécovpe va
VTOAOYIGOVUE TO GUVOAMKO EUPOGOV TOVL KTIPKOV 0moBEUATOC OV €YEL AMOTEAETEL
avtikeipevo evepyelakng Pektioong(Improved floor area), mpémel mpodTO. VO
VoA0Y16TEL TO EUPAOGV TOV KTIpLoKoV amoBépatog mov PeAtidveral kbdbe ypovo (Floor

area improvement). I'ia. Tov vToAOYIGHO avToV Ypnoponoteiton n e€icwon (1):
Floor area improvement = Average Contract Size * ESCO Contracts(1)

To ktiproxod amdfepa (Bertiopévo kot pn) kabopilet tn el Katavdimon
evépyewg (Energy Consumption) otig Katowkiec. v e&iocwon (2),paiveTon o
VTOAOYIGHOG TNG TEMKNG KOTOVAA®ONG eVEPYEWNG Pdom TG S10KPIONG OE -
Beltiopévo ko BeAtiopévo ktnprokd amdBepo Kon pe Pdon dvo petafAntés: v
andooon twv cvuPoraiov ESCO (ESCO Contract Performance) KoaBdg Kot tnv

o LECT KATavVOA®oT avd TeETpaymvikd uétpo (Initial avg consumption per sqm).

Energy Consumption
= Non improved floor area * Initial avg consumption per sqm
+ improved floor area * Initial avg consumption per sqm

* (1 — ESCO Contract Performance) (2)

H xatavaiwon evépyelog pe ) oelpd g HeTadAet TIC EKTOUTES aepiov TOV
Oepuoxnmiov (GHG emissions) xou v 1eMkn damdvn evépyewg (Energy Spending)

(E&iomoeig (3) ko (4) avtiotoya):

GHG emissions = Energy Consuption * Emissions per energy consumption (3)
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Energy Spending = Energy Consuption * Energy Prices (4)

To mocd ¢ evepyelokng damdvng emnpedlel TEAIKA TO TOGO TNG ETNOOG
eEowcovounong mov Ba KAveL 0 TEAKOG ypnotng eveépyelas. Ymoloyilovtat dvo deiktec:
N KaBapn etnoio eEotkovounomn ko 1 akaddpiot etoila eEowovounon (Gross Annual
Saving ka1 Net Annual Saving), ot omoieg divovion amd Tig e&omoelg (5) ko (6)

avtiotoyo:

Spending as is — Improved area energy spending

)

Gross Annual Saving = Spending as is

Net Annual Saving

Spending as is — Improved area energy spending — Investment amortization

Spending as is

H anddoon ¢ eCowovounom evépyewng, amotedel évav omd TOVG TOPAYOVTEG
kaBopiopot GAAwv dvo petafintov. Emnpedlet v mocd o Toov ZopPacemv mov ot
ESCO 0a mpayuaromomoet (ESCO Contracts) kabBmg Kot T pon T@V 6000V TOVG
(ESCO Revenue). O1 tOmot tev 300 mapamdve HETaPANTOV divovTol amd Tic TapaKiTm

eClomoelg (7) ko (8):
ESCO Contracts = 1000 + (Contract sensitivity to net saving * Net annual saving) (7)

ESCO Revenues
= (Spending as is — Improved area energy spending)

* ESCO reward rate (8)

H Andooon Evepyelaxng Enévdvong (Energy Efficiency Investment) vmoloyileton pe
mv g&lowon (9):

Energy Efficiency Investment
= ESCO Contracts * Average contract size * ESCO contract performance

* Improvement cost * (1 — Subsidies) (9)

O AnocBéoeig Enevdvoewv (Investment Amortization) vmoloyilovtat faon g

ocvvaptnoelg Payment (PMT) (10):

Investment Amortization

= PMT (Contract duration, Interest, Total Investment)(10)
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Ot mapamdve o0éka €EI0MGEC €ivol QVTEG TOL TEPLYPAPOVY TO TOPOV HOVTIEAO
TPOGOLOImONG, GLUPBAALOVTOC GTNV KATAVOTGT] TOV TPOTOV LE TOV 07010 01 ZVUPAcelg

ESCO oAAnloemdpovv pe 0 cHGTNHO Kot O0E0VIOL GTNV ayOPd TMV KOTOKUDV.

4.4.1 llopaodoyés
210 onueio oVTO KOl TPV TPOYMPNGOVUE GTOV TPOGOIOPIGHO TMOV UETAPANTOV

OTPOTNYIKNG Ko oevapiov, Tpénetl va avapepBohv kdmoleg TapadoyEs mov Exovy yivel

0TO POV OLVOKO HLOVTEAD TPOGOUOIMOTG.
O apadoyég apopovv oto ENG:

. Aev yivetar o1dxpion petald S10QOPETIKOV TOTOV KOTOKIOV (LOVOKOTOK A,

TOAVKATOKI0L KAT.).

II.  Hevépyewo mov xatavalmverol o€ k0O owkio apopd 600 TOHTOVS: TNV NAEKTPIKY

evépyela Ko tn Oeppomra.

III. O ypdévog amomANpOUIG NG EMEVOLONG 160VTOL HE TN OpKEW TOV KAOE

ovpfoAiaiov.

IV.  BOewpodue o110 pHéco péyebog kdbe cvuPaocng eivar otabepd Kot yio Tovg Tpeig
TOmovg cvuPdoemv. AnAadn, n péon empdvela Kotowiog v kébe copPoaon

givar 100m?.

V.  Oegopovpe 0Tl 1 KOUTAVIO EVIUEPOONS TOGO amd TO KPATOG OGO KOl Omd TIC
ESCOs eivar emapkng ywoo v oamdooon mov omodideTon pHe TO OgikTn
evacOnoiog.

4.4.2 Metafintéic ZTpatnyikig

XV ouyKekplévn  vmoevotnTo  Tapovotdlovion ot emAEYHEVEG  UETOPANTEG
OTPOTNYIKNG YW TO TaplOv duvoplkd Hoviého mpocopoiwons. Ov petafintég
OTPOTNYIKNG aPOpovV OTIS OmoPAcEl; oL AouPdvouv ot OpAOVIEG €VIOC TOV

ovotnuatog. Ot petafAntég avtég givar:

I.  H ddpkela g ovpPaong (Contract duration): agopd tov ypovikd opilovta
dapkeng g ovuPaong, o omoiog amopaciletar peta&h g ESCO kou tov

TELATT) TNC.
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II. H anddoon twv cvuPdoewv ESCO (ESCO Contract Performance): apopd. to
1000010 gEokovounomng mov n ESCO decpedeton va emtiyel, avaroyo pe TOV

TOTO TNG CLPAGNG OV EMICVLVANTEL UE TOV TEANTT TG,

III. To mocootd apoPng g ESCO (ESCO reward rate): mpoKeLtal ylo 10 TOGOGTO
ent ¢ egowovounong mov OBa emtevydel, pe to omoio telkd apeifeton
ESCO. To m0o60016 avtd cupemveitol tptv TV vAOTOINGCT TOL £pYyov HETAED

¢ ESCO «at tov meldtn tne.

Ot tég oevapiov Paong kot 10 OGOTNUO TIUOV YO TIG TOPATAVE® UETAPANTEG

eaivovtor otov [Mivaxa 4.2.

Mivoxog 4.2: MetofAntég Ztpatnykng

METABAHTEX XTPATHI'IKHX

‘Ovopo. petapintic Movéoseg Twn oevapiov | AldotTnpo TINEOV
péTpnong paeng
ESCO 1 Contract % (30, 0) 30-35

Performance(Improvement)

ESCO 2 Contract % (0, 20) 20-25
Performance(Improvement)

ESCO 3 Contract % (30, 20) 20-35
Performance(Improvement)

ESCO Iduration ‘Et 10 5-10
ESCO 2 duration ‘Et 20 15-20
ESCO 3 duration ‘Et 20 15-20
ESCO reward rate % 10 5-20

[Inyn: Ioia Eneéepyaoio

4.4.3 Metafintéc Xevapiov

Y10 mpoPAnuo mov eEetdleTon emALyOnkav, emiong, kémoleg LeTaPANTEG cEVOPiOn OL
omoieg emnpedalovior eEwyevmg and 1o cvotnua (BA. Tlivaka 4.3). Anladr|, ot Tég
aVTOV TOV HETAPANTOV dev 0pilovial amd TOVS dPMOVTEG EVIOS TOV GLGTHUOTOS. AVTO
ovvenmayeTon 0Tl KAOe LETOPOAT TOVG EMUPEPEL EVOLUPEPOVTESG AAANYEG GTO GLUGTNLLOL.

Ot petapAntég oevapiov gival o1 mopakdTo:
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IL.

I1I.

IV.

Kootog Enévovong (Improvement cost): a@opd 10 k6GTOG OV YpelaleTon yio

va BeATimBel 1 evepyelokn KATOVOA®OT U0 KOTOKI0G KaTd £va. T0G0GTO.

Emdotoeig (Subsidies): mpdxetton Yo 10 TOGOGTO €L TNG TEAKNG EMEVOVONG
oL amatteiton Yoo TNV evepyswk Peitioon pog kotowiog, 1O omoio

xpnHatTodoteitol amd to KpATog.

Emtoxio (Interest): eivanr 10 mocd avtd Pdoel tov omoiov vmoioyilovtat ot

d0GELC KOl 01 amoGPEGELS TG EMEVOVOTG.

Twéc Evépyelag (Energy Prices): m HetafAnT) avt agopd Ti¢ TEMKES TIHEG
avd KiloPatdpa, yia kKébe TOmo evépyelag (€V TPOKEWEV® TNS NAEKTPIKNG Kol

™G OepproTTOG), TIG OMOlEG TANPAOVEL O TEMKOG XPNOTNG EVEPYELOG.

EvaioOncio tov mAnbovg tov ovuPdocwv mov cuvamTovtol £TNOO GTNV
kaBopr] omddoon ¢ eCowovounong (oe oyéon He TNV TPONYOLUEVN
kataotaon) (Contract Sensitivity to net savings): | LeTAPANTN VT O€lyveL TO
mOCOo emnpPedlel N €E0KOVOUNGT TOV EMTLYYOAVETOL OO TO. GUUPOALD, TNV

v1oHETnom Tovg

Mivakag 4.3: Metafintéc Zevapiov

METABAHTEX XENAPIOY
‘Ovopo. petapintic Movéoseg Twin cevapiov AvdoTnpo TIHOV
péTpnong paeng
Electric Energy Price EUR/kWh 0,10 0,09-0,11
Thermal Energy Price EUR/kWh 0,08 0,07-0,09
Improvement Cost EUR/(%*m?) 0,20 0,10-0,40
(Electric)
Improvement Cost EUR/(%*m?) 0,50 0,40-0,70
(Thermal)

Interest rate % 5 5-8
Subsidies % 0 0-50
Contract Sensitivity to 500.000 300.000-700.000

Net Savings

[Iny": 18io. Exeéepyacio
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4.5 Anoteréopata [lpocopoimong

2uvovdlovtag Tic LETAPANTEG GEVOPION KOl GTPATNYIKNG, ONUOVPYNGAUE OKTMD

SLPOPETIKA GEVAPLOL TOL OTTO10L TEPTYPBAPOVTOL GTOVG TOPAKAT® TIVOKES KOl OVOADOVTOL

TO, AOTEAECLATO OVTMV e Bdomn Ta ypagnpoto mov eENydncav.

To mpdto cevaplo mov tpé€ape apopd oto cevaplo Pdong. Ot Tég mov

ypnoporombnkay eaivoviot otov Iivaxa 4.4.

ivaxag 4.4 Zevapilo Baong
‘Ovopo. petapintic Movéoseg Twn cevapiov
péTpnong Baeng
ESCO 1 Contract % (30, 0)
Performance(Improvement)
ESCO 2 Contract % (0, 20)
Performance(Improvement)
ESCO 3 Contract % (30, 20)
Performance(Improvement)
ESCO 1duration ‘En 10
ESCO 2 duration ‘En 20
ESCO 3 duration ‘Etn 20
ESCO reward rate % 10
Electric Energy Price EUR/kWh 0,10
Thermal Energy Price EUR/kWh 0,08
Improvement Cost (Electric) EUR/(%*m?) 0,20
Improvement Cost (Thermal) EUR/(%*m?) 0,50
Interest rate % 5
Subsidies % 0
Contract Sensitivity to Net Savings 500.000

I[Inyn: 1dia Enetepyocio

X1 ovvéyea, otov [ivaxa 4.5 Tapovsialovot yuo To VTOAOUTA ENTE GEVAPLOL

01 TYWES Yo TIG LETAPANTEG TOL GAAAEY.
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ivaxag 4.5 Zevapilo mpocopoimong

. " , Movao Ty
Yevaplo Ovopa petapintig Hé:;chlz csv;l:) ?01)
Electric Energy
Price EUR/kWh 0,09
Thermal Energy
. EUR/kWh 0,07
Avcpevéotepo (Worse) Price
Improvement Cost 0/ sten2
(Electric) EUR/(%*m?) 0,30
Improvement Cost 0/ %2
(Thermal) EUR/(%*m?) 0,60
Emtoxkio 6% (Interest 6%) Interest % 6
EvaioOncio mAn6ovg e
ovuPacewv (Sensitivity Cotrcl) ti}(:t zzr‘llsigl\glty 400.000
400.000) &
Emdomoeig (Subsidies 40%) Subsidies % 40
Beltioon wb80s ESCO 1 Contract
i 0TS Performance(Impro o
HAextpwkng Evépyetag vement) Z 35
(Improvement-ESCO 1)
Belktioon anddoo ESCO 2 Contract
oo LS Performance(Impro o
Oepuomrog vement) Z 25
(Improvement-ESCO 2)
BeAtimon anddoong ESCO 3 Contract
Hlektpuc Evépyetog kan Performance(Impro o
Oepuomrog vement) % [35,23]
(Improvement-ESCO 3)
Avdprein Zopfaong (ESCO ESCO Duration years [5, 15,15]

duration 5-15-15 yrs)
[Iny": 18io Exeéepyacia

Me Béion ta cevdpra mov meptypdoovion otovg [ivakeg 4.4 ka1 4.5, mpoxkvmtovy
o, akOAovBa ypapruata Yo TG LETOPANTEG TOL TEPTYPAPOVY TNV KATAGTACT] KO TIG
Baowég mapapétpovg enidoons: GHG emissions, Improved Floor Area-1, Improved
Floor Area-2, Improved Floor Area-3, Non improved Floor Area, Net Annual Saving-
1, Net Annual Saving-2, Net Annual Saving-3, Gross Annual Saving-1, Gross Annual
Saving-2, Gross Annual Saving-3. Xta ypagpnuota ancwoviletal n eEEMEN TOV TIUOV

TOV TOPATAVE UETOPANTAOV Y10 TO OKTAD SLOUPOPETIKA GEVAPLAL.
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I'pédonpa 4.1: Exnounég Aepiwv tov Ogppoxnmion

GHG emissions (ton)

55000
50000
45000
40000 -
35000
2019 2021 2023 2025 2027 2029 2031 2033 2035 2037 2039
= Base senario Interest 6% Sensitivity 400.000

Subsidies 40% = \\/Orse senario e |Mprovement- ESCO 1

e | provement-ESCO 2 e |mprovement-ESCO 3 @ FSCO duration 5-15-15 yrs

IInyn: 16ia Enegepyooia

Onwc, gaiveton oto I'pdonuoa 4.1, pe 0Aa ta cevdplo vapyel peimon Tov
exkmounv aepiov tov Beppoknmiov (GHG). Ta cevipila mov peudvouy mepIocOTEPO TIG
exmounég GHG eivan to Base senario ko to Subsidies 40%, to onoio towtilovron kot
T0, LEW®VOVV cuvoMkd oto 973231,892 ton yw ta 20 €. To xepdTEPO GEVAPLO TOL
petovel oe pikpotepo  Pabud 1 exmopméc GHG eivor 10 Worse scenario Kot
axoAovOeitatl and to ESCO duration 5-15-15 yrs, pe moAd pikpn andxion (1%). Ta
aroteléopoto etvar edAoya, kabmc ot TwéG Tov base senario ko to subsidies 40%,
avéavovv tov puud Sdyvone twv ocvuPdoewv ESCO. 'Etol, 660 meptocdTepo
avéavetal o apBpog Tovg, Ha LEIDVETOL 1] KATOVAANDGCT EVEPYELNG KOl KOT EMEKTOON

ka1 ot ekrounég GHG.

To endupeva ypaenuatoto, T0 OTOi0 OAANAOEMIOPOVV GTO GLGTNUO 7OV
peretape apopovv ta I'paerjuata 4.2, 4.3, 4.4 ko 4.5. AnewoviCovv ) Pedtiopévn
empdvela Tov ktpiov (Improved Floor Area) (Improved Floor Area-1, Improved Floor
Area-2, Improved Floor Area-3 yw kd0e dtapopetikd tomo cOpPfacng), dnAadn to
TETPAYOVIKO pETPO Yio To omoia €xel epapuootel o cvpPacn ESCO ot ™ pn
Behtiopévn emodveln (Non-improved Floor Area) yio v omoio akOpa Ogv €xel
epapuootel kKamota suuPacn ESCO odnyovv ota eENg cvunepdopoto. Apykd, sivor
epnepaveg 6t yia kébe oevaplo 1o Improved Floor Area-3, €xel aioOntd peyorvtepn
eEowovounon o oyéon pe to AL d00. Anhadr], oTn SAPKELN TOV EIKOCL ETMV, TO
Improved Floor Area-3 ¢éyer Beitiovoer koatd péco opo 1.449.307.691,41 sqm,
akoAovBel 1o Improved Floor Area-2 pe 652.245.916,17 sqm koi televtaio Tto

Improved Floor Area-1 pe 577.205.235,54 sqm. Avtd onuoaiver 01t yivoviot
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neprocdtepeg ovpPdocig ESCO 3, oniadr cuuPdoeic mov otoygvovy ot Pertioon kot

™G Bépravong Kot TG NAEKTPIKNG EVEPYELNG.

To Non-improved Floor Area éyer mtotikn tdomn ywo kdbe ceviplo. Avtd
onupaivel 6t axopa ko pe to Worse senario mov HEMVEL Mydtepa amd OA TO non-
improved floor area, dev Oa cTopOTIGOVY VO TpOyHaTOTO0VVTOL cVPAcels. EmutAéoy,
and to  Téooepa ypaenuoate mapoatnpeiton 6Tl o amoteAéopato Yoo kafe TOTO
ovpPaong etvar avtiotoiymg avaroya oe kabe cevaplo. [T cvykekpyéva, dla o
oevaplo eKTOG amd To GEVAPLO OV aPopd oty avénomn tev emnotnoewv (Subsidies
40%) wa1 oto Improvement ESCO ( to avdioyo yia ka0e tomo cOpfoonc), Hetmdvoovy
ta. Improved Floor Area o€ oyéon pe to Base senario. To yeipdtepo cevdplo eivar to
Worse senario, 10 omoio peldvel ) duyvon tov cvppacewv ESCO og m0ocooto yia

ké0e TOmo cvuPaong avticToyo.
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I'paonpa 4.2 BehAtiopévn Emedveia-1

Improved Floor Area-1 (sgm)

100000000
80000000
60000000 o
40000000
20000000

0
2019 2021 2023 2025 2027 2029 2031 2033 2035 2037 2039

= Base senario e |nterest 6%

e Sensitivity 400.000 Subsidies 40%

e \\/Orse senario e |Mprovement-ESCO 1
e |mprovement-ESCO 2 e |mprovement-ESCO 3

e [FSCO duration 5-15-15yrs

[Inyn: 18io. Exeéepyacia

I'paonpa 4.3 Bektiopévn Emedaveia-2

Improved Floor Area-2(sgm)

100000000
80000000
60000000
40000000 —
20000000

0
2019 2021 2023 2025 2027 2029 2031 2033 2035 2037 2039

e Base senario e nterest 6%
e sensitivity 400.000 Subsidies 40%
e \\/Orse senario e |Mprovement-ESCO 1

e |mprovement- ESCO 2 @ |Mprovement-ESCO 3

e [FSCO duration 5-15-15 yrs

[Inyn: 1dio. Exeéepyacio
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I'paonpa 4.4 Bedktiouévn Empdveia-3

Improved Floor Area-3 (sgm)

200000000
150000000
100000000
50000000
2019 2021 2023 2025 2027 2029 2031 2033 2035 2037 2039
e Base senario e nterest 6% e sensitivity 400.000

Subsidies 40% = \\/Orse senario e |[Mprovement-ESCO 1

e |mprovement - ESCO 2 e |mprovement-ESCO 3 e [FSCO duration 5-15-15 yrs

[Iny": 18io. Exeéepyacio

'paonpa 4.5 Mn BeAtiopévn Emodvewa

Non-Improved Floor Area

600000000

500000000

400000000

300000000

200000000
100000000

0
2019 2021 2023 2025 2027 2029 2031 2033 2035 2037 2039

e Base senario e nterest 6 % e sensitivity 400.000
Subsidies 40% = \\/Orse senario e |[Mprovement-ESCO 1

@ |mprovement-ESCO2 @ |mprovement-ESCO3 @ FSCO duration 5-15-15 yrs

[Inyn: 18io. Exeéepyacio
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I'paopnpa 4.6: Etiotec Kabapéc kot Axabapioteg E€owovounoeig katd thmov Zopfoaong
ESCO

Net Annual Saving-1 (%) Gross Annual Saving-1 (%)

20
10 14
§ 12 ]
0
2019 2021 2023 2025 2027 2029 2031 2033 2035 2037 2039 10
2019 2021 2023 2025 2027 2029 2031 2033 2035 2037 2039
e Base senario e |nterest 6%
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Y10 ['phonua 4.6 ancuoviCovror o1 kabopég Kat ot akadapioteg TNo1EG EE0IKOVOUNGELS
v Ka0e TOmo cvpPaong (Net Annual Saving ka1 Gross Annual Saving). T T KoBapég eTNGIES
eEowovounoelg mapatnpeiton 0t yio 0Aa to oevépro ektog and 1o ESCO duration 5-15-15 yrs,
&xovv otabepéc amoddoels. 1o oeviplo ESCO duration 5-15-15 yrs, kabag peuwveron 1o ESCO
duration, o peltdveTOL Kot 0 ¥pOVOS ATOTANPOUNG TOV daveiov, dnAadn Ba avédvetal To T0GO
™G 00oMg Tov daveiov. Avtd Ba PEDGEL TN TOCOGTINN OTOS00N GTIG ENEVOVGELS, OnAadn Oa
HEIDoEL TG €TNolEG akaBaploteg eE0IKOVOUNCELS. XVVEN®S, Oo PeEIdoEL Kot Tov apliud tov
ocupPdcemv OV TPAYUOTOTOOVVTAL, S1OTL 01 TEMKOT YpNoTeg evépyelng Ba Aapupdvouv vdyty
Tovg ™ Ppayvypovia amddoon. Tlapdra avtd ot paKpoypOVIES amoddcEl, Yoo 6Govg Ba Exovv
voBetnoel TG OYETIKEC GLUPACELS KOl TPAYUOTOTOUWOEL TIS EMEVOVOELS EEOIKOVOUNONG
evépyelag, Ba elvan peyaddtepeg dtav TEAEIMGEL 1) d1dpKeLD TG GVUPAOTG, dpa Kot 01 SOGELS TOV
daveiov.
4.6 Xopnepacporta

Amd to poviého mpocopoimong yu T otdyvon tov vanpeciov ESCOs, katavoeitol o
TPOMOG PE TOV OTO10 AAANAOETOPOVY UE SLAPOPOVS TOPAYOVTES, O1 0OTOi0l Eite gVicyDOLV glte
mopepmodilovv ™ dudyvon Tovs. Yrdapyet Oetikn ocvoyétion petald tov eTO0THGEMY Kot TG
dupvong tov vampeciwv ESCOs kat n d1dpkela tov cvpPdoewv ennpealel pokpoypovia Tig
kaBopég emoteg e€okovounoelc. 'Etol, ta d1dpopa cevépla mov avoartoynkay, Hmwopovv vo
oLUPAALOVY, TOGO GTO GYESACUO TV TOAMTIKOV OGO Kol GTN GTPATNYIKN Tov Ha vioBeToHV o1
ESCOs ,a&oloydvtog v enidpacn KaOe peTafAntig Kot ToipvovTog TIG GMOTES GTPATNYIKES

ATOPACELS, MOTE VO, EMTAYLVOEL 1 OVATTLEN KOt 1) S1LYLOT| TOVG,.
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KE®AAAIO 5 Xopnepaopata

5.1 AnoteléopnoTa KoL 1) GNNOGI0 TOVS
Ymv moapovoa SimAwpatikn epyacio perethOnkav ot Etaupieg Evepyelakmv Yanpeouny

Kol 0 pOAog ov ddpapatiCovy ot HETAROCT TOV EVEPYEINKOD GLGTHLOTOG.

Apyikd, €ywve mpoomdbeio vo amosapnvioTovy ot Pactkég Bempiec- mpooeyyioelg otV
EVEPYEWKY] HETAPOOT Kot 1 CLUUPBOAY] TOVG MOTE VA Yivel MO OmOTEAECHOTIKA. MEGm TOL
Evepyelaxod Tpuihupatog, mpocdiopicTnKay ot TPOKANGCELS OV OVTILETOTICEL TO EVEPYELNKO
CUOTNUO KOl ApOPOVYV GTNV GLEAVOLEVT] EVEPYELONKT] OVACPAAELN, TO ALEAVOUEVO KOGTOG TMV
EVEPYEINKADV DINPEGUDY KOl TIG EXUTTMOGELS TOV EXUPEPOVY TO, POVOUEVO TNG KALATIKNG OAAXYNG
(6mwg 10 eavdpevo TV Beppoknmiov). Xt cuvéyewn, avaAlvOnkav ol TPES TOPAYOVTES -
ePPoArovVTIKOG Tapdyovtag, dwdyvor texvoroyiag AIIE katl Oeopikd ko puOuiotikd miaicto.
[Ma v Katavonon g petdfacng evog KOVMVIKOTEYVIKOD GUGTNIATOG, OTMG TO EVEPYELNKO,
vioBetOnke n tpocéyyion g [oAv-Eninedng O@smpnong (MLP), | onoia Katavoel Ta cuvoikd
SVVOUIKE TPOTLTOL, MG SLUOIKAGIES TOV TPOKVTTTOLY ald TNV AAANAETIOpaoT TV e&eMEemy 61O
KOWOVIKOTEYVIKO KOOEGTDG, 0TO EEMYEVES KOWMOVIKOTEYVIKO TOTO KOl GTOVS GTPUTIYIKOVG
Bvdakeg. Katomy, avarvovrog 1o péro t@v ESCOs 6tov evepyelakd topéa KoTavoeitonl mmg
amoTeEAOVV po. OECHIKN KOl EMYEPNUOTIKY] KOIVOTOUIO KOl OVOTTOGGOVIOL GE £VO. VEO
oTPOTNYIKO BOANKA e O1POPETIKA KPITNPLOL Kol GTOYOVG otd OTL PEXPL CNUEPOL BTNV EVEPYELQ.
Anhadn, avtl yoo Tapoyn evEPYELNG £pYOVTaLl UE TIG GUUPACELS TOVG VO LELOCOLV TNV TEMKN

KOTOVAA®GT, ONA0ON HECH HETPMV EVEPYELOKNG AOIOCNS GTOYXEVOLV GTNV €£01KOVOUN o).

‘Emetta, pe gpyaieio tnv £vvola 1oL ETLYEPNUOTIKOD HOVTEAOL KOl KPLTHPLO TNV OVAYKT)
avATTUENG PUOCIUOV ETYEPNUOTIKOV HOVTEA®MVY, V1I0OETNONKE O EMYEPNUATIKOG KAUPAS TV
Osterwalder kot Pigneur (2010), yia v avdivon tov entyeipnuatikod poviédov tov ESCOs ko
dpoépwv  popedv  cvvapdv ocvpupdcewv. Katavoovriog to dopukd  otoyEeio  avtdv,
TPOGOUOIMONKE LE TN YPNOT TNG GLOTNUKNG OVVOIKNG, 1 d1dyvon TV vanpesiov ESCO otov

Topéa ¢ katowkiag yo Tnv EALGSa.

Ao v mpocopoinwon, Eywve avtiinmtd o ot ESCOs cvpupdAiovv ot petdfacmn tov
EVEPYEIKOD GLGTNUATOC Kol 1] O1dLYLOT| TOVS EMNPEALEL TNV UEIWOT TOV EKTOUTAOV aepiov TOL
Oepuoxnmiov (GHG). A&wioyndnke m emidopaon S@oOp®V TOPAUETPOV CeEVAPIOL Kol

OTPOTNYIKNG 0TV 01dyvon NG Kouvotopiog mTov ocuviotd To povtédo twv ESCOs.
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5.2 llpotacels yro meportépm peréTn
Onwg eivar Aoywkd omnv mapovca SIMA®UATIKY] epyacio 0ev eavtAndnkov Ol To

oevaplo ovte depevvnOnkav OAeg ot duvatég aAnAemidpdoels. Xe endueveg npoondBeieg Oa
elvar ypriowo va peremBel n aAinieniopaocn g duyvong twv ocvupdoewv ESCO pe v
avamtuén TV teyvoroyimv e€otkovounonge. EmmAéov, Ba ftav yprioun n 61e£odikn Epgvuva Tov
TpOémov pe TOvV Oomoio ol TeEMKOl ypnoteg evépyewg aviiapfPdavovior v akafapiom
eEowovounon evépyelog o€ oxéon pe v kobapr), kabmg ennpealel Aueca T 0moPAcel; Tov Ha
AaPovv oyetikd pe v vioBétnon N un cvpPacemv evepyelakav vanpecidv. TEAOC, umopel va
enektafel 10 poviédo mpooopoimong @ote vo mepAaPel {nmuote  amacyOAnong Kot

E0IKOTNTOV.
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ITAPAPTHMA B

1 lav 2018 1 Iav 2023 1 lav 2028 1 Lav 2033

1lav 2038 |

!
| | 1 Iav 2018 1 Iav 2023 1 Iav 2028

TR TN ! 1Iav 2018

1lav 2023 1 Iav 2028

1 lav 2033

Interest rate (%) ESContracts sensitivity to ROI
0,10 € per KWh _+|| 0,20 EUR/(%*sam) | [5,00 % =] [500.000,00 =]
Subsidies (%)
0,08 € per KWh ~ 0,50 EUR/ (%*sam) |, | 0,00 % -~
Néa Emysipnpotikd Movtéha otny Evépysia: 1) tepintoon tov Etoiprav Evepysiokdv Yanpeoidv (ESCOs) 86

Institutional Repository - Library & Information Centre - University of Thessaly

09/04/2024 17:50:11 EEST - 44.192.45.10

1 Iav 2033 1 ILav 2038 |

1 Iov 2038

Improvement (20)

Electric | Thermal
ESCO1| 30,00 % | 0,00 %
ESCO2| 0,00 % | 20,00 %
ESCO3| 30,00 % | 20,00 %

10,00 % | |




