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1. Undopmauus 3a gucepranta

JokropantsT Iletko TpyxueB ce e oOyuyaBan 1o JOKTOpcKa nporpama ,./konomuxa u
ynpaenenue (mpancnopm) KbM Katenpa , FIKOHOMHKa Ha TpaHCIIOPTAa M CHEpreTHkara’,
@akynrer ,,JiIkoHomMuka Ha uHpacTpykrypara*“ Ha YHCC cwerinacao 3anosen Ha PexTopa Ha
YHCC Ne 926 ot 27.04.2020 . B toKTOpaHTypa penoBHa Gopma Ha oOyueHne. M3mbiHun e
YCHEIIHO CBOSI MHANBHUAYAJICH IJIaH Ha 00yueHue.

Iletko TpyxueB 3aBbplIBa cBoeTo oOpazoBanue B Coduiicku yHuBepcuter ,,CB.
Knument Oxpuacku®, cmenmamHocT ,,Bpws3ku ¢ obmectBeHoctra” OKC ,,bakanaBbp™ u
cneruanyoct , Ilyénmuuna komynukanus® OKC ,Maructep®. Mma Gorat TpynoB cTax H
HAaTpylaH OMWUT B peauila MEIWIHU KOMIAHHWH, KaTo OT HadyayJoTo Ha 2023 r. € Muaaum
excriepT B KoMucusi 3a eHEpruiiHO M BOJHO peryjiMpaHe. 3aHMMaBa CE€ C MOHUTOPUHI Ha
THProOBUsITA HA €HEPrus Ha eApo Ha cBOOOAHMA ma3ap B bearapus no pernmament REMIT Ha
EC, xoeTo uma npsKo OTHOIIEHHE KbM U3CIIEABAHUSTA HAIIPABEHH B TUCEPTALMOHHUS TPYA.



2. OO0ma xapakTepuCTHKA HA MpeAcTaBeHUs TMCePTAIIMOHEH TPY/

JlMcepTalMOHHUAT TPYA € CTPYKTYpHpaH IMOCIEI0BATEITHO M JOTMYHO B YBOI, TPH
IJIaBU, 3aKJIIOYCHWE M TIPENoOpbKH 3a OBbJAemM JCHCTBHS, CIHCHK Ha H3MOJI3BaHATA
nuteparypa. Pazpaboren e B o6em ot 193 crpanunu, otr kouto 166 crpaHui ca OCHOBEH
TeKCT, ¢ BKItoueHu 13 tabmmmwm, 10 rpaduku u 20 ¢purypmu.

Jucepranusra € 1mocBeTeHa Ha 3HAYMM MpoOJeM, HACOYCH KbM HaMasIBAHETO Ha
BBITICPOJHUTE €MUCHH, KaTO Ba)XKEH EJEMEHT NpH (popMupaHe ca MOJMTHKH Ha TII00aIHO,
PErvoHaTHO M MECTHO HHMBO, KOUTO Ja HE OKa3BaT BIMSHUE Ha KIMMara. Temara € akTyajiHa
KaKTO B MEXIYHapOJeH acleKT, Taka M B HAIMOHAJICH C Orjie] Ha JebaTtuTe 3a MpoMsiHa B
€HepruiiHaTta cTpaTerus Ha CTpaHaTa W JIMIIcaTa Ha aKTyaJM3upaHa TakaBa KbMm 2023 r., B
KOSTO JIa CJe/IBa C€ MOJIMTUKA Ha HAaMAJICHUETO Ha Bbryiepoanute emucuu ¢ 55% mno 2030 r.
crpsAMo HUBata uM ot 1990 r.

[TocraBeHara 1ea Ha OUCEPTALMOHHHS TPYA € Ja OMNpeIesid Bb3MOXKHOCTHTE 3a
MOCTUTaHE Ha TMPABUTEICTBEHUTE LENM 32 HaMallsiBaHE Ha BBIVIEPOJHUTE EMHUCHH B
3an0keHuTe cpokoBe. KaTo gombiHeHre KbM OCHOBHATA 11€J1 CE LIEJIH J1a C€ ONpeAeIu KOU OT
M3IIOJI3BAHUTE MOJEIH Ca IMOAXO/ISIIN 3a 1IeITa, KO HE U KOM MOTaT Jia c€ KOMOMHHUpAT WK
B3aMMO3aMEHST OT OBJIrapcka U OT KaHaJICKa CTPaHa.

3a mocTuraHe Ha Taka OIKCaHaTa e, JOKTOPAHTHT € KOHIEHTPUpATl CBOETO
BHUMAaHHE U aHAJIHU3 BbPXY PEUIaBAaHETO HA CIEJHUTE OCHOBHU 3a/1a4H:

» OrmpenensiHe HA OCHOBHUTE NIPUYHHU 32 EMUTHUPAHE Ha BBIVICPOJHU €MUCHH, CIIOPE]T
00EKTa Ha M3CJICBAHETO.

» AnHanu3 Ha TEKyNIUTE HUBA HA BBIVICPOJHH EMUCHH U OTYUTAHE HA IMMOCTUTAHETO UM
Bb3 OCHOBAa Ha MPOTpamMu, MOJTUTHUKH, HKOHOMHUYECKH (PAaKTOpHU KAaTO MOTpeOIeHHeE,
npou3BoacTBo, bBII u np.

» CpaBHeHHE Ha NPHIOKCHHUTE, MPHUJIAraHUTE M TMOJUTHKHUTE, KOUTO Ca 3aJ0KEHHU 3a
npujaraHe Mo OTHOIICHWE Ha HaMalsBaHE Ha BBIJICPOJHUTE EMHCHU OT JBETE
CTpaHHU.

» OrmpenensiHe Ha e(hEKTUBHU MOJICNIU OT TPABUTEICTBEHUTE MEPKH B Pa3BUTHE, KOUTO
I1I€ TOCTUTHAT 3aJI0’KEHHUTE I[eJTU 32 HaMaJIsIBaHE HA BBIJICPOTHUTE EMHICHHU.

» TlporHo3upaHe Bb3 OCHOBAa Ha KOHTECHT-aHAJHM3 3a YCIIEBAEMOCTTa Ha TOCOYCHHTE
MOJIETIM 32 HaMallsiBaHe Ha MAPHUKOBUTE €MUCHUHU.

W3cnenBaHusT 0OEKT B IUCEPTALMOHHUS TPYHA Ca BOJCIINTE CEKTOPH, EMHUTEHTH Ha
BBIJICPOTHU €MHUCHH, KATO OCHOBHHS € CHEPTUHHUAT.

[lpenqmer Ha W3CIEIBAHETO B JAMCEPTAIMOHHUS TPYA Ca BBITICPOIHUTE EMIHCHH,
WHCTUTYIIMOHAITHUTE TOJUTUKH W TPUIaTaHUTE BH3 OCHOBA HA TAX MEXaHU3MHU 3a
HAMaISIBAHETO UM TMpe3 CIeABAIUTE JECeTHJIETHUS 1O JOCTHTaHe Ha BBIVIEPOJHA
HeytpansocT ( 3a EC u bwarapus karo gact ot EC g0 2050 1.).

3ammTaBaHaTa Te3a OT JOKTOPAHTHT €, Y€ MKOHOMHYECKHTE MEPKH, KaTO CHCTEMHUTE
3a THPTOBHSI C BBIVIEPOJHNA €MHUCHH, MOTAT Jia TeHepupaT GUHAHCOB pecypc, KONTO ma Oble
HACOYEH B Pa3rphIIaHETO Ha MOTEHI[MANIa HA HOBU €HEPTHITHU MOIIIHOCTH, KOUTO HE OTIEINAT
BBIVIEPOJTHU EMHCHH. 32 H3BEXIaHE Ha JOKA3aTEeIICTBO Ha aBTOPCKAaTa Te3a ca U3MOI3BaHU 3a



CpaBHEHHE JBa pa3JIMYHU Mojeila Ha ¢GopMUpaHE Ha I[eHa Ha BBIVIEPOJHUTE EMHUCHH -
cB00OOHA 6OpcoBa THProBusi U GUKCHUPaAH JAaHBK BbPXY KBOTH 3a BBIVIEPOJHU €MHCHU U Ha
CO2/t. Bp3 ocHOBa Ha MaTeMaTW4YeCKH MOJenu, ce (hopMynupa Te3a, Y€ BBIVICPOJHUAT
JaHbK € IO-NOJAXOJAIlaTa CUCTEMAa 3a HaMaJgBaHE Ha BBIVIEPOJHUTE E€MHCHUM U 3a
reHepupaHe Ha MoBeue MPUXOAU B HALIMOHAIHUTE OIO/IKETH, KOUTO 1a (PUHAHCUPaH Mpexoaa
KbM JekapOoHM3alus Ha WKOHOMHKaTa. OT rieqHa TOYKa HAa M3TOYHMIIUTE HA MApHUKOBU
€MHUCUM MHTETPUPAHUAT MOAXOJ € IPUIIOKUM I10 OTHOLIEHHWE HA BCEKH €IUH aCHEeKT OT
eIMHHATa eHepruiiHa cucTemMa — JOOUB, MPOU3BOACTBO, IPEHOC U MOTPEOICHHE HA EHEPTHsl.

Lenra, npenmera, 00ekTa U 3a/la4ylTe HA AUCEPTALIMOHHUS TPYI Ca TOYHO U SICHO
(dbopMynpaHu U 1eJIeHacOYeHO e(hMHUPAHU 32 PELIaBAaHETO Ha OCHOBHUS M3CJIEI0BATEIICKH
npooeMm.

B nbpBa rnaBa Ha JIMCEpTAlMOHHMS TPYZ Ca XapaKTEpU3UPaHU CBHIIHOCTTa U
3HAQUEHHETO Ha BBIVIEpOAHUTE eMmucuu u emuteHTH Ha CO2. Pasrnenanu ca OCHOBHUTE
MOJENIM 3a M3YUCICHHE Ha BbBIJIIEpPOAHUTE eMucuu. Cepuo3HO MACTO € OTIEIEHO Ha
XapaKTepU3UpPaHETO Ha CHEPrUilHUS MHKC M MICTOTO Ha CEHEPrMMHUTE pECypcH B
eHepruiinute cucreMu. Ha 6a3a Ha HanpaBeHUTE IPOYUBAHUS U U3CIIEBAHUS CE€ JJOKa3Ba, 4e
IJI00ATHOTO 3aTOIUISHE C€ JBJDKM Ha IIOBUIIEHOTO HUBO Ha IIAPHUKOBM Ta30BE C
AHTPOIIOI'€HEH XapaKTep, KaTO OCHOBEH M3TOYHHMK Ha reHepupanero Ha III' e eHepruiiHuAaT
cektop. B bbarapus enekTpoeHEepruiiHUAT CEKTOp € BOJCIl B HUBAaTa HAa €MHUTHpPAHE Ha
MapHUKOBU €MUCHH B aTMmocgepara nokaro B KaHaga e TOOMBHUAT CEKTOpP Ha M3KONAEMHU
rOpHBa, ChIIO PA3IJIeKIaH KaTo 4acT OT EHepruiiHusa cexkrop. M B 1BeTe cTpaHM HUBATa Ha
emucuu Ha enuHuia Ha bBII ca Ha cxoqHU HUBA, T.€. MKOHOMUKUTE Ca €HEPrOMHTEH3UBHH.
HuBara Ha BbIVIEpOJIHM €MUCHUHU Ha IJaBa OT HACEJIIEHHETO ChIIO Ca HAa BUCOKM HHMBA, HAJl
CpeaHUTE 3a pa3BuTuUTe cTpaHu. OT aHanW3a Ha CEHEpPruiiHaTa cHCTeMa JIOKTOPAaHTBT
ompesens, Y€ BhITIMIHUTE eJIEKTPOIIeHTpanu ca ocHoBeH eMuteHT Ha CO2, a BEU ca Hucko
nin O€3eMHUCHMOHHHM, HO C Hal-MaJdbK [ Cpel OCHOBHUTE EHEPrOM3TOYHHULIU.
[lenooOpa3yBaHeTO B €HEPrUHWHUS MMKC IOKa3Ba MO-HUCKU NPOU3BOJCTBEHU pa3Xxogud Ha
BEU 1 n0-BUCOKM Ha KOHBEHIIMOHAJIHUTE EHEPTUWHU U3TOYHULIH.

BB BTOpa ri1aBa Ha JUMCEPTALMOHHUS TPYJ Ca aHAJU3UPAHH MEXIYHAPOJIHUTE
MOJINTUKY 32 HaMaJsiBaHE Ha BBIJICPOJAHUTE €MHCHM, KaKTO M MSCTOTO Ha bbirapus karto
yacT oT EBponelickus 3efeH nakT U cuctemara 3a Tbprosusi ¢ emucuu Ha EC. BHumanue e
OTJIEJIEHO Ha NMHCTUTYLIMOHAIHUTE MEPKH 3a HAMAJICHUE HA BBIJIEPOAHUTE EMUCHH.

W3BenieHn ca OCHOBHHU M3BOJM Ha 0a3aTa Ha M3BBPIICHUS aHAIM3, KaToO ce MOCOYBa,
ye bearapus m Kanaga ca mpuenu MexAyHapOJHUTE AHTAXKMMEHTH 33 HaMmallsiBaHE Ha
BBIJIEPOJHUTE €MUCUHU B HAIMOHAJIHUTE 3aKOHOAaTesncTBa. B bbarapus mpuBexgaHeTo Ha
MEXIYHApOJAHUTE AHTAXUMEHTH 32 BBIVIEPOJHA HEYTPAIHOCT, MPOU3TUYAIIUM OCHOBHO OT
yneHcTBoTO ¥ B EC, e ,,iBoeH mpouec®, Thii kaTo TpsOBa Ja 3ajierHAaT U B HALMOHATHOTO
3akoHojatencTBo. B Kanama To3u mporec e no-onpocten. CTpaHara € npuena J100poBOIHO
CBOM 1LIeJM M Halens3Ba CBOM MEpPKU B Ta3d HACOKA, KaTo 3a TaKCyBaHE Ha BBIJIEPOJHHUTE
€MHUCHH 4Ype3 BBIJIEPOJCH JaHbK OTYMTA MPEAUMCTBA KaTO MPEIBUIUMOCT U TMO-TOUHO
IUIaHWpaHE Ha pa3XxojauTe 3a Ou3Heca, 3a AbpKaBHUTE (UHAHCU W 3a rpaxiaaHute. lma
COLIMAJIEH E€JIEMEHT, Thil KAaTO 4acT OT CPEACTBAaTa OT JAaHBYHUTE IOCTHIUIEHUS CE€ BPBIIAT



KbM HMKOHOMHMKATa C IIeJ1 Ja HachbpyaT MHBECTUIIMUTE B 3€JI€HAa €HEPrusi — CHECTSIBAaHE OT
pa3xoIu 3a EKOJOTMYHU JaHbLd Ype3 HOBU ,,3€lIeHH’ TEeXHOJIOrHu. B Tasu Bpb3ka
KaHAJCKUAT IUTaH 3a JeKapOOHMW3alus pa3yuTa CWJIHO HA HAy4YHHs Pa3BOM, JOKATO TO3HU
eJleMeHT B bbarapus nuricBa u ce npuabpka caMo KbM HACTOSIIUTE HATUYHU TEXHOJIOTHH 32
mpotreca.

B Tpera riaBa Ha AMCEpPTallMOHHOTO H3CIIEBAHE ca pA3IJeAaHd MOJEIH 3a
HaMalsiBaHe Ha BbIVlepoaHUTe emucud B boiarapus u Kanama, kato e u3BbpIIeH U
CpPaBHUTEJECH aHaJIM3 Ha TEXHUTE NpWwIokKeHus. MoaenbT Ha 1eHooOpa3yBaHe Ha
BBIVICPOJHUTE €MUCUU B JIBETE CTPAHU U MOJIeJia 32 HaMallsiBaHe Ha €MHUCHH HA MapHUKOBU
ra3oBe OT BBIVIMIIHUTE €JIEKTPOLEHTPAIU Ca OCHOBHHUAT OOEKT Ha aHAIU3, B pe3yiTaT Ha
KOHTO ca 000CcO0EHU XapaKTepUCTHUKH, C KOUTO C€ OIpe/essl UHTErPUPAHUSIT MOIX0J KbM
HaMaJieHUEe Ha BBIVIEPOJAHUTE €eMUCHH, CpaBHEH Mex 1y bbarapus u Kanana.

JIOKTOpaHTHT MOCOYBA, Y€ MOJICTHT Ha IIEHOOOpa3yBaHE HAa BHIVICPOJHUTE EMUCHH B
Kanana ne nmaBa sxenmaHuTe pesyntaTd. PaHo e 3a OTKposiBaHe Ha TEHACHLUS, Thi KaTo B
roguaute Ha manaemusaTa o COVID npe3 2020-2021 r., e OenszaH jek craj, OOsICHEH ¢
HaMajieHaTa MPOU3BOJICTBEHA aKTUBHOCT M HAMaJCHOTO THPCEHE Ha METPOJ HAa CBETOBHUTE
nazapu. AHAJIOTHYHU Cca U pe3yiaTaTuTe 3a bbirapus B mbpBUTE YETUPHU TOAUHU CIIEI KaTO
3anouBa Teproeusra ¢ emucun Ha ECTE.

[IpenuMcTBOTO HA BBITIEPOAHUS IaHBK, CIIOPE U3BEACHUTE MAaTEMAaTUYECKU MOJIETIH,
€ IPEIBUIMMOCTTa MY, a (PUCKATHUTE TIOJI3U Ca T0-TOJIEMH OT Mojielia 32 00PCOBO THPTyBaHe
Ha EMHUCUU C 4YacTU4YHHU perynanuu. Hepocrarbk W Ha JBara € BB3MOXKHOCTTA 3a
MIPEXBBHPJIIHE Ha NMPOU3BOJICTBA C MIMPOKH 00emu Ha emucuu Ha [II' B crpanu 0e3 mompoOeH
JaHbK. MareMaTH4ecKUTe H3YMCICHUS TpHU TMPEHACSHETO Ha KaHAACKUS MOJET BBpPXY
bovarapust mokasBar, ye MOCThIUICHUSTA OMxa OUITM TTO-BUCOKHU TIPU (PUKCHpaHa TaKca.

B 3ak/l0ueHueTo Ha JUCEPTAIMOHHUS TPYJl C€ aKIEHTHpa Ha TpaHchopmalusiTa Ha
€HEPTUUHUAT CEKTOP B HAKOJIKO HAIPaBJICHUS: MOJIUTHUYECKH, CYPOBUHHO M TEXHOJOTHYHO.
[Iporuo3upanero upe3 MOJENH € BaXKHO 3a IUNIAHWPAHETO HAa PA3BUTUETO HA CEKTOpa.

[IpeacraBs ce xumoTe3a, CHOped KOSATO € BB3MOXKHO U3BEXKIAHETO Ha
BHCOKOEMHCHOHHHUTE €HEPTHITHM MOIIHOCTH OT ymoTpeda J1a J0Beae 10 IIeJIEBHs Craja Ha
BBIVIEpOAHUTE eMucuu. ToBa o0ade He TpsAOBa J1a cTaBa CaMOILIETTHO, a PU Jo0pe TIaHUPaHU
HOBH, 3aMECTBAllld MOIIHOCTH, KOHTO Ja TapaHTHUpaT CTaOWIHOCTTAa HAa EHepruifHaTa
cuctemMa. Ennum TtakmBa morat ga ca BEWM. Karo HenmoctaThk Bce oIie ce OT4YMTa
HETMOCTOSIHCTBOTO MPH MPOU3BEXKAAHATA OT TSIX €HEPrusi, KaKTO U JIMIICATa HA TEXHOJIOTUYHO
pelieHne 3a ChbXPaHEHHWETO 3a MO-ABJIBI MEPHOJl Ha NPOU3BEJAEHATa, HO HEymoTpeOsBaHa
takaBa. B To3u acnext BEU Bce omie He MoraT n1a citykat kato 6a3oBa eHeprusl.

['eononuTHUecKuTE PUCKOBE CHIO OKA3BAT BIUSHHUE BBPXY CHEPrUUHUA MPEXo. 3a
boearapuss Toli ce olEeHsABa KAaTO BBHIIEH 3apajJyd CHJIHATa 3aBUCUMOCT OT BHOCa Ha
M3KOMAeMU TOpUBa KaTo nerpoi u ra3. Crnopes NOKTOPaHThT Ta3u 3aBUCUMOCT MOXE Ja Ce
MPEBBPHE B KATAM3aTOp 32 yBEIMYABaHE HA EJIEKTPOSCHEPTUMHHUTE MOITHOCTH, KOWTO B
JBJITOCPOYEH TUTaH 1€ MOTaT 3a 3aMEHSAT T€3W OT M3KOMaeMHUTE TOPHBA MPHU YCIOBHE, Y€ €
HaJIHIE MOAXONANa HHPPACTPYKTypa M KOHIOHKTYpHAa TPOMSHA B CEKTOPUTE, KOUTO
EMUTHpAT BBITIEPOJHU €MHCHH upe3 moTpebiieHue Ha eHeprus. 3a Kanama To3m puck ce



OLICHSIBA KAaTO BBTPELICH, ThH KaTO CTpaHaTa € EHepruilHO He3aBHCHUMA, KaTo T0O0MBa M
notpedsBa M3ISUI0O CBOM INPOAYKTH M NPOM3BOACTBO. PHCKBT mpom3THda OT
TpaHchopmanuaTa Ha JOOMBHHSA CEKTOpP Ha IMETPOJ, KOATO BOAM JO BIIOIIABAHE HA
MaKpOMKOHOMHYECKUTE IMOKAa3aTeNd W Ha COLMAIHUS AMAJIOr B NPOBUHIMUTE, KBAECTO €
ChCPEAOTOYEH JOOMBBHT Ha BBITICBOIOPO/IH.

JIOKTOpaHTBT MOCIEIOBATEHO B X0/1a HA M3JIOKEHUETO € JI0Ka3al BCUYKU PAaOOTHU
XHITOTE3H.

3a MeTomoNorvs Ha HW3CIEIBAHETO B JUCEPTALIMOHHUSA TPYyJ C€ Bb3IpUEMaT
OOIIIOHAYYHUTE METOAM 33 HAYYHHU W3CIECIBAHUS: CPABHHUTEJICH aHAJM3, (DAaKTOpEH aHAIIu3,
MHTEPIIPETATUBHUAT aHAIN3 HAa MPOTPaMHU U 3aKOHONATEIHM PAaMKH 3a IIEJICBUTE HUBA Ha
BBIVIEPOJAHUTE EMHCHH, MaTeMaTHKO-MKOHOMHYECKH METOJ, CTAaTHCTUYECKH METOIH,
WHAYKTUBHUAT U JEAYKTUBHUAT TMOAXOJ, KAKTO M JIOTHUECKH METOJ 3a MHTEepHpeTanus Ha
MIOCTUTHATHUTE PE3YJITaTH.

BbB Bpb3Ka ¢ pa3paboTBaHETO Ha JUCEPTALMOHHUS TPYH Ca MPOYYCHU MyOIHKAIUH B
CleUaIN3UpaHd W3JaHUs U B HHTEPHET, KaKTO W MpPaKTHKa B Ta3d INPOOJIEeMaTHKA.
JIOKTOpaHTBT € W3NOM3Ba)l 222 JHUTEpaTypHH W3TOYHUKA. ToBa TIOKa3Ba BHCOKa
UHPOPMHUPAHOCT M Tpo(decHoHaTHa KOMIIETEHTHOCT Ha JOKTOpaHTa MO M3CJIeJBaHATa
npoOJeMaTHKa.

W3non3Bann ca (akTUYEeCKH [AHHU 110 OTHOLICHHWE HA H3CJIEIBAHUSA OOEKT,
aHaJIM3UpPaHU U 00pabOTEeHU OT aBTOpa.

He e 3abensi3aHo M1aruaTcTBO B AUCEPTAUOHHUS TPY/.

JlucepTaumoHHUAT TPYJA HO CBOSATa CTPYKTYpa, 00eM W ChIbp)KaHHE OTroBapsi Ha
BCUYKH M3MCKBAaHUA Ha 3aKOHA 3a pa3BUTHE Ha aKaJieMU4HUs cbeTaB B PenyOiuka bearapus.

3. OueHka HAa HAYYHHUTE U HAYYHO-TIPUJIOKHHU Pe3yJITaTH

HayuHnuTe M HaydyHO-IIpMWJIOKHHUTE NOCTHKEHHMsS Ha aBTOpa Ha JuUcepTauusaTa ce
OTKpHUBAT B CJIEJHWUTE HAINPABJICHUS: TEOPETHUKO-METONOJIOIMYECKO, IPAKTUYECKO M
EMIIMPUYHO M3CJIE0BATENICKO. 3a JI0KA3aTEJICTBEH MaTepHall JOKTOpaHTa Ipuiara TaOauiy,
rpagukn W (QuUrypw, KOMTO  JONBJIBAaT  BHCOKAaTa  OLEHKa 3a  HETrOBUTE
Hay4YHOM3CIIEJOBATEICKUTE KaUeCTBa.

Karo TeopeTko-MeTONONOrMYHN HPUHOCH MOraT Ja ce TIpynupar CIeAHHUTE
MTOCTHKEHUS:

1. N3BbpluIeH € TEOopeTHYeH aHaliMu3 3a OINpeleNisHe Ha OCHOBHUTE NPUYMHHU 3a
eMUTHpaHE Ha BBIJIEPOAHM €MHCHUH, KAaTO ca M3BEACHHM OCHOBHHTE
MKOHOMMUYECKUTE MEpPKH, HACOUYEHHM B pasrpbUIAHETO HAa MOTEHIMala HA HOBU
€HEepruitHN MOIIHOCTH, KOUTO HE OTJIENST BbIVIEPOIHU EMHUCHH.

2. V3BbpiieH e JeTaiiyieH aHanW3 Ha TEKYNIUTE HUBA HA BBIVIEPOJHH EMHCHU U
OTYUTaHE Ha I[IOCTUTaHETO WM Bb3 OCHOBAa Ha MPOTrpamH, MOJIUTUKH,
MKOHOMHYECKHU (aKTOpH KaTo rnorpediaenue, npoussozactso, bBII u ap.

3. Ompenenenu ca eheKTUBHU MOJETH OT NPABUTEICTBEHUTE MEPKU B pa3BUTHE,
KOUTO 1€ TOCTHUTHAT 3aJI0KEHUTE LeNH 3a HaMalsBaHE Ha BBIJIEPOJHUTE
€MHMCHHU, KaTO 4Ype3 KOHTEHT-aHAJIM3 € IPOTHO3UpaHa YCIIEBaeMOCTTa 3a
HaMaJIsIBaHE Ha IapHUKOBUTE EMUCHH.



4, CpaBHCHI/I Ca IMOJIUTUKHUTE, KOUTO Ca 3aJI0OKCHU 3a IMpHJIaraHe 1o OTHOIICHHWE Ha
HaMaJIsIBaHC Ha BBIJICPOAHUTE EMHUCHU OT B’b.]'[l"apI/IH n KaHaﬂa.

KaTo npuHOCH ¢ MPaKTU4YeCKO U EMIIMPUYHO M3CIIE0BATEICKO IPUIIOKEHUE, MOTa JIa
OmpeeNsi CIIeAHUTE:

1. OOGocHOBaHO € MpHJAraHeT0 Ha METOJ] 3a H3YKMCICHHE IIpH 3amsHaTa Ha
BHUCOKOCMHCHOHHU C HHCKOCMUCHUOHHHA HU3TOYHHUII 3a IIOCTUI'aHEC Ha
nexapOoHU3aIHS.

2. TlpakThuecka NPWIOKHMOCT HMa H3BbpIICHaTa (UHAHCOBa OOOCHOBKA Ha
eHepruiiHata Tpancdopmanus B bbarapus, ¢ akiieHT Ha (MHAHCOBUTE 3ary0Ou 3a
OBJIrapckata MKOHOMHKA OT TOAbP)KaHETO Ha BUCOKOBBITICPOTHA HKOHOMHKA.

3. ObocHOBaHa W JOKa3aHa € HEOOXOJUMOCTTa OT BBIVIEPOACH JaHBK KaTo
HOAXO/IIA CUCTEMa 32 HaMasIBAHE HA BBIVICPOJHUTEC €MUCHHU U 33 TEHEpUpaHe
Ha TOBeYe MPHUXO/U B HAIIMOHAIHUTE OKODKETH, KOUTO Aa (pUHAHCHPAH Mpexo/a
KbM I[eKap6OHI/I3aIII/I$I Ha NKOHOMMKAaTa.

4. OueHka Ha Ny0JMKALMHUTE MO JUCEPTALUATA

[To mucepTalMOHHUAT TPYJ ca MPEACTABEHU CEIEM CaMOCTOSATENTHHU ImyOsiukanuu. B
TSAX Ca OTPa3eHH OCHOBHU MOMEHTH OT HM3CJCABAHETO U PE3YJITATUTE OT IUCEPTAIMOHHUS
Tpya. Benuku mybnukanuu ca npecTaBeHd Ha aBTOPUTETHH HayUHU CIIUCAHUS U POPYMHU.

5. Ouenka Ha aBTOpedepaTa

ABropedepaTbT Ha Juceprauuara € pa3paboTeH ChIVIACHO HW3HCKBAaHUATA H
JOCTaThYHO IBJIHO M TOYHO OTpa3siBa HANpPaBEHUTE H3CIEIBAaHUS M pa3pabOTKH.
Crpykrypara My OTroBapsi Ha ChbIBbPKAaHHETO Ha auceprauusaTa. OTpa3eHH ca OCHOBHHTE
MOMEHTH U IPUHOCUTE OT pa3paboTeHaTa JucepTalus.

6. Kputuunm 0es1e:KKH, NPeNOPbKH U BHIIPOCH

JlucepTallMOHHUAT TPYyJ MpPEACTaBiIsiBAa €AHO IUIOCTHO W 3aBbPIIEHO HAy4yHO
u3cienBane ¢ gopmynupana mpoOiemMaTHka, W30paHW METOAM U CPEACTBA 3a W3CIIC/IBAHE,
pa3paboTBaHe Ha TEOPETUYHA OCHOBA, IIPUIIOKEHUE HA pealieH 00CeKT, aHAJIN3 Ha TIOJTYYCHUTE
pe3yaTaTu, U3BOIU U IPEHOPBKH.

IIo mMoe MHeHHMe ca TOJIYYEHHM 3HAYMMHU pE3YyJNTaTH, KOMUTO MoraT ja HaMmepsT
IMPHUIIOKCHUC 3a HAMAISABAHCTO HAa MHTCH3UTCTA HA BLITICPOAHHUTE €CMHCHU B eHepFHﬁHHﬂ
CEKTOD.

Karo mnpenoppka KbM JOKTOpaHTa OHX TOCOYHMJIA BB3MOXKHOCTTa 3a OBJIEIIO
NPUJIOKEHUE Ha PEe3yJITaTHUTEe OT HayyHaTa pa3paboTKa M 3alO3HAaBaHE Ha OOIIHOCTTa C
HaIpaBEeHUTE U3CIICBAHUS U TIOJYYECHUTE PE3YIITATH.



7. 3akioueHue

PenieH3upanusaT aucepTallMoOHEH TPYA pas3riexia BaXHH U 3HAYMMHU TIpoOiemu. B
HETro C¢ CI:[['bp)KaT Hay‘IHI/I 158 HpI/IJIO)KHI/I pe3YHTaTI/I, KOUTO HpCHCTaBHSIBaT OpI/II‘I/IHaHeH
HpI/IHOC 34 HAMAJIIBAHCTO HA UHTCH3UTCTA HaA B’bFJICpOIIHI/ITe €MHUCHUHU B eHepFHﬁHHSI CGKTOp.

Y0eneHo 1aBamM CBOSITA MOJIOKUTETHA OLIEHKA HA pa3padoTeHus JUCEPTAIMOHEH
TPYA U NpeajaraM ¢ 1bJ00Ka y0eIeHOCT Ha YBasKaeMOTO HAYYHO KYPH J1a MPUCHIU HA
Ilerko TpyxueB oOpa3oBaTejHATa W HAy4YHA CTeNeH ,,JOKTOP” B NPO(ecMOHATHO
HanpasJjienne 3.8 HkoHOMHKa, HAy4YHA cHeHUATHOCT ,,IKOHOMHKA M YymnpaBjieHHe
(TpancmopTt)“.

26.05.2023r.

PenensenT: .....ooviiiiaa...
(mpod. n-p danuena Tomoposa)
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1. Information about the dissertation student

Doctoral student Petko Truhchev studied under the doctoral program "Economics and
Management (Transport) at the Department of "Economics of Transport and Energy",
Faculty of "Infrastructure Economics"” of UNSS according to Order of the Rector of UNSS
No. 926 of 27.04.2020 in doctoral studies full-time education. He has successfully completed
his individual study plan.

Petko Truhchev completed his education at Sofia University "St. Kliment Ohridski",
specialty "Public Relations” OCS "Bachelor" and specialty "Public Communication™ OCS
"Master”. He has extensive work experience and accumulated experience in a number of
media companies, and since the beginning of 2023 he is a junior expert in the Commission
for Energy and Water Regulation. He is engaged in monitoring the wholesale energy trade on
the free market in Bulgaria under the EU REMIT regulation, which is directly related to the
research done in the dissertation work.



2. General characteristics of the presented dissertation work

The dissertation is structured consistently and logically in an introduction, three
chapters, a conclusion and recommendations for future actions, a list of the literature used. It
is developed in a volume of 193 pages, of which 166 pages are main text, with 13 tables, 10
graphs and 20 figures included.

The dissertation is devoted to a significant problem aimed at reducing carbon
emissions, as an important element in the formation of policies at the global, regional and
local levels that do not have an impact on the climate. The topic is relevant both
internationally and nationally in view of the debates about a change in the country's energy
strategy and the lack of an updated one by 2023, in which to follow a policy of reducing
carbon emissions by 55% by 2030 .compared to their 1990 levels.

The stated goal of the dissertation work is to determine the possibilities of achieving
the government's goals for reducing carbon emissions within the set deadlines. As a
supplement to the main objective, the aim is to determine which of the used models are
suitable for the purpose, which are not and which can be combined or interchanged on the
Bulgarian and Canadian sides.

To achieve the goal described in this way, the doctoral student has concentrated his
attention and analysis on solving the following main tasks:

» Determination of the main causes of emitting carbon emissions, according to
the object of the study.

» Analysis of current levels of carbon emissions and reporting of their
achievement based on programs, policies, economic factors such as
consumption, production, GDP, etc.

» Comparison of the implemented, implemented and the policies that are set to
be implemented in terms of reducing carbon emissions of both countries.

» ldentify effective models of government measures in development that will
achieve the set goals for reducing carbon emissions.

» Forecasting based on content analysis about the success rate of the specified
models for reducing greenhouse emissions.

The research object in the dissertation is the leading sectors, emitters of carbon
emissions, the main one being the energy sector.

The subject of the study in the dissertation work is carbon emissions, institutional
policies and the mechanisms applied based on them to reduce them in the coming decades
until reaching carbon neutrality (for the EU and Bulgaria as part of the EU until 2050).

The thesis defended by the PhD student is that economic measures, such as carbon
trading systems, can generate a financial resource to be channeled into the deployment of the
potential of new energy capacities that do not emit carbon emissions. In order to prove the
author's thesis, two different models of formation of the price of carbon emissions were used
for comparison - free exchange trading and a fixed tax on quotas for carbon emissions and
CO2/t. Based on mathematical models, the thesis is formulated that the carbon tax is the most
suitable system for reducing carbon emissions and for generating more revenues in the
national budgets to finance the transition to decarbonization of the economy. From the point



of view of the sources of greenhouse emissions, the integrated approach is applicable to
every single aspect of the unified energy system - extraction, production, transmission and
consumption of energy.

The aim, subject, object and tasks of the dissertation work are precisely and clearly
formulated and purposefully defined to solve the main research problem.

In the first chapter of the dissertation, the nature and significance of carbon
emissions and CO2 emitters are characterized. The main models for calculating carbon
emissions are reviewed. A serious place is devoted to the characterization of the energy mix
and the place of energy resources in energy systems. Based on the studies and research done,
it is proven that global warming is due to the increased level of greenhouse gases of
anthropogenic nature, as the main source of GHG generation is the energy sector. In
Bulgaria, the electricity sector is leading in the levels of emitting greenhouse emissions into
the atmosphere, while in Canada it is the fossil fuel mining sector, also considered as part of
the energy sector. In both countries, the levels of emissions per unit of GDP are at similar
levels, i.e. economies are energy intensive. Per capita carbon emission levels are also at high
levels, above the average for developed countries. From the analysis of the energy system,
the doctoral student determines that coal-fired power plants are the main emitter of CO2, and
renewable energy sources are low or zero-emitting, but with the smallest share among the
main energy sources. Pricing in the energy mix shows lower production costs of RES and
higher of conventional energy sources.

In the second chapter of the dissertation, the international policies for reducing
carbon emissions are analyzed, as well as Bulgaria's place as part of the European Green Pact
and the EU emissions trading system. Attention is paid to institutional measures to reduce
carbon emissions.

Basic conclusions are drawn based on the analysis, stating that Bulgaria and Canada
have accepted the international commitments to reduce carbon emissions in their national
legislation. In Bulgaria, bringing the international commitments for carbon neutrality, arising
mainly from its membership in the EU, is a "dual process”, as they must also be incorporated
into the national legislation. In Canada, this process is simpler. The country has voluntarily
adopted its own targets and is setting its own measures in this direction, citing advantages
such as predictability and more accurate cost planning for businesses, government finances
and citizens for charging carbon emissions through a carbon tax. There is a social element as
part of the tax revenue is plowed back into the economy to encourage investment in green
energy — saving on environmental tax costs through new 'green' technologies. In this regard,
the Canadian decarbonization plan relies heavily on scientific development, while Bulgaria
lacks this element and only adheres to the currently available technologies for the process.

In the third chapter of the dissertation research, models for reducing carbon
emissions in Bulgaria and Canada are examined, and a comparative analysis of their
applications is also carried out. The carbon pricing model in both countries and the model for
reducing greenhouse gas emissions from coal-fired power plants are the main object of
analysis, as a result of which the characteristics defining the integrated approach to reducing
carbon emissions compared between Bulgaria are identified and Canada.
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The PhD student points out that Canada's carbon pricing model is not delivering the
desired results. It is early to identify a trend, as in the years of the COVID pandemic in 2020-
2021, there was a slight decline, explained by reduced production activity and reduced
demand for oil in world markets. Similar are the results for Bulgaria in the first four years
after the start of trading in ETS emissions.

The advantage of the carbon tax, according to the derived mathematical models, is its
predictability, and the fiscal benefits are greater than the emissions trading model with partial
regulations. A disadvantage of both is the possibility of transferring productions with large
volumes of GHG emissions to countries without such a tax. Mathematical calculations in the
transfer of the Canadian model to Bulgaria show that revenues would be higher with a fixed
fee.

In the conclusion of the dissertation work, the transformation of the energy sector in
several directions is emphasized: political, raw material and technological. Forecasting
through models is important for planning the development of the sector.

A hypothesis is presented, according to which it is possible to decommission high-
emission power plants to lead to the target drop in carbon emissions. However, this should
not happen for its own sake, but with well-planned new, replacement capacities to guarantee
the stability of the energy system. One such can be RES. The inconsistency of the energy
produced by them, as well as the lack of a technological solution for the storage of the
produced but unused energy for a longer period, is still considered a disadvantage. In this
aspect, renewable energy sources cannot yet serve as base energy.

Geopolitical risks also impact the energy transition. For Bulgaria, it is assessed as
external because of the strong dependence on the import of fossil fuels such as oil and gas.
According to the PhD student, this dependence can become a catalyst for increasing
electricity capacities, which in the long term will be able to replace those from fossil fuels,
provided that there is an appropriate infrastructure and a cyclical change in the sectors that
emit carbon emissions through energy consumption . For Canada, this risk is assessed as
internal, as the country is energy independent, producing and consuming entirely its own
products and production. The risk stems from the transformation of the oil extraction sector,
which leads to a deterioration of macroeconomic indicators and social dialogue in the
provinces where hydrocarbon extraction is concentrated.

The doctoral student consistently proved all the working hypotheses during the course
of the presentation.

For the methodology of the research in the dissertation work, the general scientific
methods for scientific research are adopted: comparative analysis, factor analysis, the
interpretive analysis of programs and legislative frameworks for the target levels of carbon
emissions, mathematical-economic method, statistical methods, the inductive and deductive
approach, as well as logical method of interpretation of the achieved results.

In connection with the development of the dissertation work, publications in
specialized publications and on the Internet, as well as practice in this issue, were studied.
The doctoral student used 222 literary sources. This shows a high level of awareness and
professional competence of the doctoral student on the researched issues.

11



Factual data were used regarding the researched object, analyzed and processed by
the author.

No plagiarism was noticed in the dissertation.

The dissertation, in its structure, volume and content, meets all the requirements of
the Law on the Development of the Academic Staff in the Republic of Bulgaria.

3. Evaluation of scientific and scientific-applied results

The scientific and scientific-applied achievements of the author of the dissertation can
be found in the following directions: theoretical-methodological, practical and empirical
research. For evidentiary material, the doctoral student applies tables, graphs and figures,
which complement the high evaluation of his scientific research qualities.

The following achievements can be grouped as theoretical-methodological
contributions:

1. A theoretical analysis was carried out to determine the main reasons for emitting
carbon emissions, and the main economic measures aimed at developing the potential of new
energy capacities that do not emit carbon emissions were deduced.

2. A detailed analysis of current levels of carbon emissions and reporting of their
achievement based on programs, policies, economic factors such as consumption, production,
GDRP, etc. has been carried out.

3. Effective models of government measures in development that will achieve the set
goals for reducing carbon emissions have been determined, and the success rate for reducing
greenhouse emissions has been predicted through content analysis.

4. The policies that are set to be implemented in terms of reducing carbon emissions
from Bulgaria and Canada are compared.

As contributions with practical and empirical research application, | can define the
following:

1. The application of a calculation method for the replacement of high-emission
sources with low-emission sources to achieve decarbonization is justified.

2. The financial justification of the energy transformation in Bulgaria has practical
applicability, with an emphasis on the financial losses for the Bulgarian economy from
maintaining a high-carbon economy.

3. The need for a carbon tax as an appropriate system to reduce carbon emissions and
to generate more revenue in national budgets to finance the transition to decarbonization of
the economy has been substantiated and proven.

4. Evaluation of dissertation publications

Seven independent publications are presented on the dissertation work. They reflect
the main points of the research and the results of the dissertation work. All publications are
submitted to authoritative scientific journals and forums.
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5. Evaluation of the autoref

The dissertation abstract is developed according to the requirements and sufficiently
fully and accurately reflects the research and development carried out. Its structure
corresponds to the content of the dissertation. The main points and contributions of the
developed dissertation are reflected.

6. Critical notes, recommendations and questions

The dissertation is a complete and completed scientific study with a formulated
problem, selected research methods and tools, development of a theoretical basis, application
to a real object, analysis of the obtained results, conclusions and recommendations.

In my opinion, significant results have been obtained that can be applied to reducing
the intensity of carbon emissions in the energy sector.

As a recommendation to the doctoral student, I would point out the possibility of
future application of the results of the scientific development and familiarizing the
community with the research done and the results obtained.

7. Conclusion

The peer-reviewed dissertation addresses important and significant issues. It contains
scientific and applied results that represent an original contribution to reducing the intensity
of carbon emissions in the energy sector.

I confidently give my positive assessment of the developed dissertation work and
propose with deep conviction to the respected scientific jury to award Petko Truhchev
the educational and scientific degree ""Doctor™ in professional direction 3.8 Economics,
scientific specialty ""Economics and Management (Transport)™.

26.05.2023
Reviewer: ....coovvvviiiiiiiii. ..

(Prof. PhD Daniela Todorova)
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