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XabuAaumauyuoHeH mpyg

MoHorpaduata macnensa €eKoNOrMYHO-MKOHOMUYECKUA OTMeYaTbK Ha OCHOBHWUTE TEXHOJIOMMW 3a MNPOM3BOACTBO Ha
eNeKTpoeHeprms ot Bb30O6HOBAEMM U3TOYHULM B Bbnrapma — BATbpHa, CAbHYEBa M BOAHA eHeprus — KaTo ri pasrnexaa kaTo
MHPPaCTPYKTYpU C MHOFOMEPHU eKOI0TMYHU Bb3aelncTeua. OCcHOBHaTa Len e Aa cucteMatmampa HayuHOTO 3HaHWE U Aa ro
OONB/HU C eMNMPUYHA OLeHKa Ha ekonornyHata epektmBHocT Ha 13 373 peanHu uHcTanauun. PaspaboTeH e KOMNO3UTEH
mHaekc (EEFI), o6egnHABaLl, eMUCUMK MO XXM3HEHUA LMK, 3eMENO/I3BaHE U MaTepuasieH oTneyaTsk, Kakto n nokasarten EEFI-
T 3a cboTHacsAHe Ha eKOJIOTMYHUA HaTUCK KbM KMMaTUyHaTa nonsa. MianonseaHu ca cTaTUCTUYECKM U UKOHOMETPUYHM
MeToAM 3a aHann3 Ha pakTopu KaTo KoePULUMEHT Ha U3MOoN3BaHe, MHCTaIMpaHa MOLLHOCT M TEXHONTOTUYEH TUM.

Pesyntatute nokaseat, 4Ye HAMa yHMBEpPcasHO ,Han-gobpa“ TexHonorusa, a pasnyHuM KoMOBMHauMW OT npeamMmcTBa U
orpaHunyeHuns. EkonornyHata epekTMBHOCT 3aBMCU OT B3aMMOLENCTBUETO MeEXAY TEXHUUYECKM NapaMeTpu, NPOCTPaHCTBEH
KOHTEKCT M eKcnaoaTaLMOHHM XxapakTepnctmku. MNMpu potoBontanumTe BogeLL € KoepUUMEHTBT HA U3NON3BaAHE, NPU BATbpHAaTa
eHeprua — MawabsbT, a Npu XMApPOeHeprmaTa — TMNBT CbOPbXEHMEe. M3cneaBaHeTo goka3Ba, yYe kKiMMaTuyHaTta nonsa wm
NOKaNHUAT eKOMOTMYeH HaTUCK He ca MPOMOpUMOHaNHW, a eHeprurnHUAT Npexon npeactaBnsBa npepasnpeseneHne Ha
Bb3aeNcTBMATa. ToBa fonpuHaca 3a pa3BUTUETO Ha eHeprumHata MKOHOMKWKa U no-6anaHcupaHu NONUTUKU 3a YCTONYMB
npexoa.

The thesis examines the environmental-economic footprint of the main renewable electricity generation
technologies in Bulgaria—wind, solar, and hydropower—treating them as infrastructures with multidimensional
environmental impacts. Its main objective is to systematize existing scientific knowledge and complement it with
an empirical assessment of the environmental efficiency of 13,373 real installations. A composite
Environmental-Economic Efficiency Index (EEFI) is developed, integrating life-cycle emissions, land use, and
material footprint, along with an EEFI-T indicator relating environmental pressure to achieved climate benefits.
Statistical and econometric methods are used to analyze relationships with factors such as capacity factor,
installed capacity, and technology type.

The results show that there is no universally “best” renewable technology, but rather different combinations of
advantages and limitations. Environmental efficiency depends on the interaction between technical parameters,
spatial context, and operational characteristics. For photovoltaics, the capacity factor is key; for wind energy,
scale; and for hydropower, the type of installation. The study demonstrates that climate benefits and local
environmental pressures are not proportional, and that the energy transition represents a redistribution of
environmental impacts rather than a simple technological substitution. The research contributes to energy
economics and to the design of more balanced and effective policies for a sustainable transition
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XabuAumauuoHeH mpyg

MoHorpaduaTta aHannsnpa pasBUTUETO Ha BETPOEHEPTMNHNA CEKTOP B bbarapua B ycioBmnA Ha Npoab/KUTE/HA
WHCTUTYUMOHaNHa U counanHa crarHaumsa, BbNpekn 3HavyuTe/THUA PecypCeH U MHBECTULMOHEH MnoTeHuman.
Bbvnpekn Hannumeto Ha okono 2 BT npoektn v 3HauuTeneH opLlopeH noTeHuman, CeKTopbT He Ce pa3BumBa
noeeyve OT JeceTuneTve nopagu 3akoHopatenHu 6nokaxu, obuwiecTBeHO Heposepue U ae3nHdopMaums.




M3cnenBaHeTo noagyepTtasa, ye 06LLECTBEHOTO NMPMEMaHe U rpaxkJaHCKoTO y4YacTue ca KHUOoBU NPeanocTaBku
38 eHeprunHUA NPexoa, Kato KOHLENUUATa 3a EHEPrMMHOTO rPaXkAaHCTBO Ce pasrnexa kaTo OCHOBHa paMKa 3a
NpPeoonABaHe Ha MHCTUTYLMOHAaNHUTE Aepuunti. MeToaonormyeckm U3cneaBaHeto 13nosn3sa MHOroMeToAeH
NnoAaxof, BKAOYUTENHO MHTEPBIOTA, MeaueH aHanus n ,Jlabopatopumn 3a BATbPHU Uaen* KaTto MHCTPYMEHT 3a
CbBMECTHO Cb3faBaHe. HayuHMAT NPUHOC € TeopeTUYeH, eEMNUPUYEH N METOL0NOrMYEeCcKM, KaTo OCHOBHUAT
M3BOJ €, Ye NPeoaoNIABaHeTo Ha cTarHaumaTa M3UCKBA CUCTEMHA TpaHCGopMaLMa Ha YrpaB/ieHNeTo U akTUBHO
y4yacTue Ha rpa)kgaHure.

The thesis examines the development of the wind energy sector in Bulgaria in the context of prolonged institutional
and social stagnation, despite significant resource and investment potential. Although around 2 GW of projects
are in development and substantial offshore potential exists, the sector has not progressed for over a decade due
to legislative barriers, public distrust, and disinformation. The study argues that social acceptance and citizen
participation are key prerequisites for the energy transition, with energy citizenship serving as a central analytical
framework to address institutional deficits. Methodologically, the research applies a qualitative multi-method
approach, including interviews, media analysis, and “Wind Idea Labs” as co-creation tools. The main contribution
is theoretical, empirical, and methodological, concluding that overcoming stagnation requires systemic
governance transformation and active citizen engagement.

KHueza TpudpoHoBa, M. (2026). Tpaekmopuu Ha UHCMUMYUUOHaAHa npoMAHa B eHepauliHUA NPEexog:
uHcmumyuuu, akmbopu u noaumuku. YH1BepcuTeTcko nsaatencrso ,,Ce. KnumeHT Oxpuackm®,
Codwua. ISBN 978-619-7819-16-8.

Ta3u KHUra pasrnexaa npouecuTe Ha UHCTUTYLIMOHANHa NPOMAHa, CbNbTCTBALLM NPexoaa KbM Bb306HOBAEMA eHeprus B Tpu
eBponemnckn abp>xxaBn — lepMaHua, Bbarapma v Mpuusa. AHanuTMYHaTaA paMka cbyeTaBa MoAxoAa Ha TeXHOMNOTMUHUTE
NHOBaUMOHHM cucTeMu (TUC) ¢ KOHLENTYyanHUTE MHCTPYMEHTM Ha HoBaTa MHCTUTYLIMOHAaNHa MKOHOMMKA, 3a Aa Npocieam Kak
dopmanHuTe U HedpopManHUTE MHCTUTYLUM B3aMMOAENCTBAT C MKOHOMWYECKUTE akTbOpW W 00 KakBa CTeneH TaxHaTta
KoeBonouua GopMmupa TpaekTopmaTa Ha MHAYCTPUANHOTO pa3BuTHe.

CpaBHUTENHUAT aHann3 nokassa, 4e CKOPOCTTa U YCTOMYMBOCTTA Ha TEXHOMOrMYHaTa ANdY3UA 3aBUCAT B pelLlaBalla cTeneH
OT CNOCOBHOCTTa Ha HOBUTE WHCTUTYLMOHANHU MeXaHW3Mu Aa NPUBAMYAET LUMPOKA KOanMUMA OT MOAAPBXHULM U Aa
pasnpegenar nons3ute oT npoMAHaTa Mexay TAX. [epMaHuA e nNpuMep 3a MHCTUTYLMOHaNHa npoMsaHa ,0TAoNYy Harope,
OBW>KEeHa OT rpaXkaaHcKoTo o6LLecTBo, AokaTo Bbarapusa n Mpuna npeacrasnasaT AOrOHBaALLN AbPXKaBy, B KOUTO popManHuTe
npaBuna ca BbBeAeHW OCHOBHO 4pe3 TpaHCnoHupaHe Ha aupektuenm Ha EC, 6e3 Heobxogvmarta npeaBapuTenHa
TpaHchopMaLma Ha crnopeneHuTe ybexxaeHWs U KOTHUTUBHWU paMku. Knwouos M3BoA €, Ye B [AOroHBalLMTE AbpiKasu
ebEeKTUBHOCTTa Ha MHCTUTYLIMOHAIHaTa NPOMAHAa 3aBMCU HE CaMO OT Ka4eCTBOTO Ha perynauumTte, HO 1 OT U3rpaxkaaHeTo Ha
TEXHO/IOIMMYHA NETMTUMHOCT CPea rpaxkaaHunTe U nasapHUTe ydacTHULIN.

This book examines the processes of institutional change accompanying the renewable energy transition in three European
countries — Germany, Bulgaria, and Greece. The analytical framework combines the Technological Innovation Systems (TIS)
approach with the conceptual tools of New Institutional Economics to trace how formal and informal institutions interact with
economic actors, and to what extent their co-evolution shapes the trajectory of industrial development.

The comparative analysis reveals that the speed and sustainability of technological diffusion depend critically on the capacity
of new institutional mechanisms to attract a broad coalition of supporters and distribute the benefits of change among them.
Germany exemplifies a bottom-up institutional change driven by civil society, while Bulgaria and Greece represent follower
countries where formal rules were introduced primarily through the transposition of EU directives, without the necessary prior
transformation of shared beliefs and cognitive frameworks. A key finding is that, in follower countries, the effectiveness of
institutional change depends not only on regulatory quality, but also on building technological legitimacy among citizens and
market actors.

Cmamus Trifonova, M. (2022). Public acceptance and willingness to pay for renewable energy in
Bulgaria. ifac-Papersonline, 55(11), 138-143..

Ta3u cmamusi aHaAu3upa HuBomo Ha obuwecmBeHo npuemaHe cpeg 6bazapckume epadkgaHu kbM Bcuuku BugoBe
mexHoAoz2uu 3a Bb306H0BAeMa eHepaus, pa3npocmpaHeHu B cmpaHama. Bb3 ocHoBa Ha gaHHuU, cbbpaHu npe3 2021 2. upe3
HauuoHaAHO npegcmaBumenHo npoyyBaHe, ms oueHsBa zomoBHocmma 3a 3annawaHe Ha no-Bucok gaAA Ha
HuckoBbenepogHa eHepausa B eHepaulHuAa Mukc u pakmopume, koumo a onpegenam. Bbnpeku ye 6bAzapckomo HaceneHue




uMa nonrokumenHo omHoweHue kbM Bb306H0BAeMama eHepausa, mo uznumBa Hegocmue2 Ha 3HaHUA OMHOCHO HaAUYHUME
mexHoAO2UU 3a HelUHOmMo u3noa3BaHe. [MomeHuyuaAHUAM npuHoc Ha Bb306HOBAeMume eHepaulHU U3MOYHUUU 3a
ukoHoMuueckomo pazBumue Ha MecmHume obwHocmu He e gobpe ocb3Ham, kakmo u me He ce Bb3npuemam kamo
Bb3MoXkHOCM 3a AuvHO uHBecmupaHe. CaMmo egHa mpema om yyacmHuuume B npoyyBaHemo geMoHCcmpupam 2omoBHocm
ga ce aHeaxkupam ¢ nogkpensuwu gelicmBusA 3a no-HamambwHo pa3zwupaBaHe Ha BEW.

This paper analyses the level of public acceptance of the Bulgarian citizens towards all types of renewable energy technologies
diffused in the country. Based on data collected in 2021 through a national representative survey it assesses willingness to pay
for higher share of low-carbon energy in the energy mix and factors affecting it. Although the Bulgarian population has a positive
attitude towards renewable energy, it lacks knowledge about the available technologies for its utilization. The potential
contribution of the renewable energy sources to the local community's economic development has not been well
acknowledged as well as they are not seen as personal investment opportunity. Only one third of the survey participants
demonstrated readiness to get engaged with supportive action for further RES expansion.

Cmamus Mariya Trifonova (2019). Renewable energy sector development in Bulgaria -an institutional
analysis, loguwHuk Ha Codunckn yHusepcuteT ,,CB. KnumeHT Oxpuackun®, CTonaHCku
dakynter, 6p. 17, YH1BepcuTeTcko nagatencrso ,,Ce. KnumeHT Oxpuackmn®. ISSN 1311-8420.

CratuATta aHannanpa pa3BUTMETO Ha CeKTopa Ha Bb3o6GHOBAeMaTa eHeprma B bbarapua npes npuamMara Ha TeXHONOTMYHUTE
MHoBaLUUOHHN cuctemu (TIS), KaTo NoCTaBA akLEHT BbPXy PONATa Ha UHCTUTYLMUTE U B3aUMOAENCTBMATA MeX Ay K/THUoBUTE
akTbopu. M3cnegsaHeTo npocnegnaBa npoLecute Ha Bb3HWKBAHE W pas3npocTpaHeHue Ha GOTOBONTAUYHWU U BATHPHMU
TEXHO/IOMNK, KaTo UAEHTUPULUMPA OCHOBHUTE PYHKUMM Ha cucTemata — cb3gaBaHe Ha 3HaHuWe, dopMupaHe Ha nasap,
NermTMMHOCT, MOBUNN3NpaHe Ha pecypcu 1 npeanpuemMayecTso. Pesyntatnte nokasear, Ue pa3BUTUETO Ha CEKTOPA € CUMTHO
3aBMCMMO OT MHCTUTYLLMOHANHOTO CbrnacyBaHe, KaTo finncaTta Ha KoopauHauna 1 nocneaoBaTeiHoCT B NOAUTUKNTE BOAM A0
HecTabUNHOCT U MHCTUTYLMOHATHW NpoBanu. YcTaHoBeHO e, Ye bbnrapus kato agbpykaBa-nocnenoBaten cpeLLla orpaHnyeHms,
cBbp3aHu ¢ HMcku HUBa Ha kanayumem 3a ycBoaBaHe Ha MexHOAO2UU U orpaHnYeHa cnocobHOCT 3a epeKTUBHO BHEAPABaAHE
Ha TexHonornn. MiacnegsaHeto nogyepraBa HeO6Xo0AMMOCTTa OT NoaobpsBaHe HAa MHCTUTYLMOHAanHaTa cpeaa u narpaxaaHe
Ha NO-yCTONUMBK MEXaHN3MM 3a MoAKpPena Ha eHePrMnHUA NpPexog.

The paper examines the development of the renewable energy sector in Bulgaria through the lens of the Technological
Innovation Systems (TIS) framework, with a particular focus on the role of institutions and actor interactions. It traces the
emergence and diffusion of photovoltaic and wind energy technologies, identifying key system functions such as knowledge
development, market formation, legitimation, resource mobilization, and entrepreneurship. The findings reveal that sectoral
development is highly dependent on institutional alignment, while policy inconsistency and lack of coordination lead to
instability and institutional failures. As a follower country, Bulgaria faces significant challenges related to limited absorptive
capacity and constraints in effectively adopting new technologies. The study highlights the importance of strengthening
institutional frameworks and improving governance mechanisms to support a sustainable energy transition

Cmamus Mariya Trifonova (2019). The Concept of the Institutions in the Energy Transition Research,
YOUNG RESEARCHERS Conference Proceedings 2018, YOUNG RESEARCHERS Conference
Proceedings 2018, ctp. 552-563. ISBN: 978-954-07-4611-1..

Cmamusama u3caegBa koHuenuuama 3a uHcmumyuuume B u3caegBaHuama Ha eHepauliHuAa npexog, kamo npaBu
npeaaeg U cucmeMamuz3auusa Ha pa3AudHUMeE meopemuYHU NOgxogu, ¢ koumo noHAmMuUemMo ,uHcmumyuyuu" ce npunaza B
akageMuyHama aumepamypa no memMama. ABmopkama pa3epaHu4daBa popMarHUMe uHCMumyuuu (3akoHu, peayaauuu,
noanumuku) om HedopmanHume (Hopmu, npakmuku, y6exkgeHus) u noka3Ba kak gBama muna B3aumogelicmBam npu
dopMupaHemo Ha ycroBuama 3a eHepaueH npexog. AHaau3zbm pazkpuBa, 4e koHuenuusma 3a uHcmumyuyuume e
MHozonAacmoBa u HegocmambyHO hocaegoBamenHo uznoa3BaHa B Aumepamypama, koemo 3ampygHABa cpaBHumeaHus
aHanu3 Mexkgy pasAudHU HauuoHanHu koHmekcmu. Cmamusma npegaaza koHuenmyanHa pamka 3a no-npeyu3Homo
npuAazaHe Ha UHCMUMYyUUOoHaAHUA nogxog B u3caegBaHusama Ha npexoga kbM Bb306HOBsieMa eHepaus.

The paper examines the concept of institutions in energy transition research, offering a systematic review of the various
theoretical perspectives through which the notion of "institutions" is applied in the relevant academic literature. The author
distinguishes between formal institutions (laws, regulations, policies) and informal ones (norms, practices, beliefs),
demonstrating how both types interact in shaping the conditions for energy transition. The analysis reveals that the concept of
institutions is multi-faceted and inconsistently applied across the literature, which hampers comparative analysis between




different national contexts. The paper proposes a conceptual framework for more rigorous application of the institutional
approach in research on the transition to renewable energy.

Cmamus
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Innovationen fiir die Energie von morgen: Wissenschaftliche Beitrage des KIT zu den
Jahrestagungen 2014, 2016 und 2017 des KIT-Zentrums Energie, editor/s:Wolfgang Breh; Heike
Kull, Publisher:KIT Scientific Publishing, 2017, pages:123-130, ISSN (print):1869-9669,
ISBN:978-3-7315-0753-6, doi:10.5445/KSP/1000078728

Cmamusama aHaAu3upa eHepauliHama noanumuka Ha EC B npogbakeHue Ha 6AU30 gecemuaemue, ueaduwi,a npexog om
u3konaemu zopuBa kbM Bb306HOBAeMuU eHepauu. N3cneaBaHeTo pasrnexaa:

®  /IHCTUTYLMOHAaNHUTE paMKn 1 perynatopHmMTe ycnoBusa 3a pa3smutne Ha BEW cektopa B EBpona
e  PonAta Ha nonMTUUECKNTE MHCTPYMEHTU (CXEMM 3a nognoMaraHe, Tapudu, Tbproee) 3a MHTerpmpaHe Ha BEV B

eHepruirHuTe nasapm

e  [HoBaTMBHUTE BU3HEC Moaenu 3a HTerpaund Ha BEW B otoenHmn eBponenckn ctpaHm
TpaHcdopMauuaTa Ha eHeprumHaTa MHAYCTPUSA KbM CEKTOP, OCHOBaH Ha BEW, pasrnexxaaHa upes KoHUenTyanHn paMmkm oT
MHOBaLMOHHUTE N NPEXOAHU U3CNeaBaHnA, yNpaBieHYEeCKUTE HAayKN U UHCTUTYLIMOHANIHUTE TEOPUN

The paper analyses EU energy policy over nearly a decade, aimed at transitioning from fossil fuels to renewable energy

sources. The study examines:

¢ The institutional frameworks and regulatory conditions for the development of the renewable energy sector in Europe
* The role of policy instruments (support schemes, tariffs, auctions) in integrating renewable energy into energy markets
¢ Innovative business models for the integration of renewable energy in selected European countries

¢ The transformation of the energy industry towards a renewable energy-based sector, analysed through conceptual
frameworks from innovation and transition studies, management sciences, and institutional theories




