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JlucepTallMOHHUAT TPyA € NIpeaBapUTEeNHO OOCHAEH B HAY4YHOTO 3BEHO Ha KaTeapa
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OO0ma xapakTepuCTHKA HA IMCEPTAMOHHMS TPYA:

JlucepTallMOHHUAT TPyA € OOCHIIEH M HAacOuYeH 3a 3alluTa OT Karenapa ,,lIlkoHomHKa Ha
TPaHCIOPTA U EHEepreTUKaTa” mpu Y HUBEPCUTETA 32 HAIMOHATHO U CBETOBHO CTOIMAHCTBO, I'P.
Codus. ABTOPBT € JOKTOPAHT, peaoBHa (opma Ha 00ydeHHEe (CyOcHIMpaHa OT JbpKaBaTa) B
chiara kareapa. JucepraoHHUAT Tpy € ¢ o6em ot 193 crpanunu. OcHoBHaTa yacT € 166
CTpaHUIM U CHIbPXKA: YBOA, TPHU IJIaBH, 3aKIIOUYCHHUE U TPENOPBKU 3a ObJEHIH JeHCTBUS,

CIIMCBK Ha U3IIOJI3BAHATA JIMTEPATYpPaA. HY6J'II/IKaI_[I/II/IT€ 10 aucepranusAaTa ca CCACM Ha 6p0ﬁ

3amuTaTa Ha JUCEPTAIIMOHHUS TPY/ MPE HAy9HO XKypH 1ie ce poseze Ha 28.06.2023
r. B 3acenarennara 3ana Ha YHCC. Marepuanure mo 3amurara ca Ha pas3loioKeHHE Ha

MHTepecyBalluTe ce B KaHlenapusta Ha Jupekuus ,,Hayka” na YHCC, rp. Codus
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YBOJI

[MapaukoBute razose (1) ca wacT oT armocdepara, karo 6e3 TAX TeMIeparypara Ha
3eMHara nmoBbpxHOCT O6u O6mita ¢ 33°C nmo-Hucka. Te uMar OCHOBHA POJIsS B MOIbPKAHETO Ha
KJIUMaTa Ha 3eMsTa B yCJIOBHs, TOJHU 3a )KUBOT. YacT oT Tax € ppriepoauusat auokcua (CO2).
[ToBuiaBaneTo My, 3a€JHO C JIpYyI'¥ MApHUKOBH Ta30Be€, B pe3yiTaT Ha YOBEIIKATa JAEHHOCT,
BOJIM JI0 3aCHUJIBAHE HA MAPHHUKOBHS e(EKT U MMOKaYBaHE Ha Temmeparypara. Haykara paznens
CO2 Ha TaKbB C €CTECTBEH MPOU3X0J, (POpMUpPaH OT MPUPOIHUTE MPOLECH U HA POPMUPAH OT
yoBelIkara JeitHoct, omnpeneisH karo CO2 ¢ anTpornoreneH npousxof. IlocneqnusT 3acunsa
MAPHUKOBUSAT eEKT, KaTo TOBA BOJM JI0 TOKaYBaHE HA TeMIIepaTrypaTa Ha 3eMHaTa MOBbPXHOCT
B aoiHus cioi. Umenno oraensiHeTo Ha CO2 0T YoBelIKa AEMHOCT € MpeAMET Ha HayKaTa 3a
KJIMMaTa, UKOHOMMKAara M €KOJIOTUSTA, KOMTO C€ CTPEMAT Ja ONPEAENAT HEraTUBHOTO MY
BIUSHUE BBPXY JKMBOTA Ha 3eMsTa U Ja HaMalsiT HUBaTa My J0O CTOMHOCTH, KOHTO Ja TO
MuHuMU3upar. OcHOBHUAT u3ToyHMK Ha CO2 oT 4YoBemika ACHHOCT, € HW3rapsiHeTo Ha
u3koraemu ropusa. Jleast My B 0omus asut Ha [1I7 e 39%, Bropu mo obem cnex [N ot BonHu
napu (55%).

HapacrBaimara koHIIEHTpaIisl Ha MTApHUKOBH ra3oBe B arMocepara Boau 0 MPOMEHHU
B KiuMara. Haii-yecTo Te ce u3passBar B TeMIEpaTypHU aHOMAJIUH, TOBUIIIABaHE HA HUBOTO Ha
CBETOBHHUS OKEaH W IMO-YECTH TPHUPOJHMU KATAKIU3MU. TpHUTE SBICHHS Ca MOCOYEHH Karo
OCHOBHHU NocleAnIM B MexynpaBUTEICTBEHU NTaHe o u3MeHenusara B kiumara (IPCC) ot
2007 r. B moxnana cu ToraBa [IPCC otbens3Ba, ue ,,ipoMeHUTE B aTMOc(epHaTa KOHIIEHTPAIHs
HAa TMApHUKOBM Ta30Be W3MEHST EHEepruiiHus OanaHc Ha KIUMaTUYHATa CcHUCTeMa‘.
3aK/IIOuYeHUETO €, Y€ ,,yBelIMuYeHara KOHIIEHTpalus Ha NapHUKOBU ra3oBe, B pe3yaTarT Ha
YoBeLIKaTa JEHHOCT, € Hall-BeposiTHaTa NMpUYMHA 3a HapacTBaHE Ha IVIo0alHara cpenHa
temreparypa cinen cpenara Ha XX Bek™“ (IPCC, 2008). ITonutukure Ha OOH u romemute
WKOHOMHMKM Ca HAaCOYeHM KbM HaMajsiBAHE Ha MapHUKOBUTE eMucuu. OCHOBHOTO
MPEIM3BUKATEICTBO € KaK TOBAa Ja HE BJMS€ HAa HMKOHOMUYECKOTO Pa3BUTHE M PacTex.
Pa3pabotBar ce peauiia Mojenu 3a IPOrHO3HMpaHe, U3MOI3BAIM MaTeMaTHKO-UKOHOMUYECKU
Metoau. CpoKoBeTe, KOUTO €THU OT BOACIIUTE MOTUTUICCKH 0OEKTH CH MIOCTABAT 32 MOCTUTaHE
Ha uenute 3a cnaja Ha emucuute Ha III, ca ¢ npogbmxuTenHoct no 2050 r. 3a cTrpaHure OT
EBpomneiickus cpto3 (EC), neopunmanno 2060 r. 3a Kuraif u B To3M BpeMeBH HMHTEpBaJ 3a
CAILI, xouTo omie HsIMaT opUIIUATTHO TIPUETA KOHKPETHA JaTa.

bobarapus e npuena 2050 1. karo kpaiiHa /1ata 3a MOCTUTaHE HA HETHU HYJIEBU €MUCHUU

Ha CO2, 3aJIOKCHU B CBPOYICHCTBOTO Ha CTpaHATa U o61uaTa nonutuka Ha EC 1o ToBa
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HalpaBJICHUE.

EHepruiiHUAT CEKTOp € OTTOBOPEH 3a IOYTH €HA YETBHPT OT IAPHUKOBUTE EMHUCHU B
EC. CoiuiuTe HUBa Ha BBIVIEPOJHU EMUCHUU Ca JEJI0 U Ha TPAHCHOPTHUS ceKTop. TpaHcnopThT
II0J13Ba €/1Ha TpeTa oT KpaiiHara eHeprus B EC u 3aeqHo ¢ eHepreTukara oOpa3yBaT MOYTH OT

royioBuHara ot Bbriiepoguute emucuu B EC (Masterson, 2022).

» AKTYaJHOCT M 3HAYMMOCT HA IMCEPTANMOHHUS TPY/

HamansiBaHeTo Ha BBIVICPOJHUTE €MHUCHHU € TOJIMTHYSCKH QHTaKMMEHT Ha CBETOBHATA
obmHocT. B miporiec Ha popmupane ca MOJIMTUKH Ha IT00aTHO, PETHOHATHO U MECTHO HUBO 3a
penylmupaHeTo UM 0 HUBA, KOWTO Ja HE OKa3BaT BIMSHHE Ha KiuMmara. Hampumep,
EBpomneiickusT 3ei1eH MakT WM T.H. ,3€leHa caenka™ e mHunmaruBa Ha EC ot 2019 1,
ornpeensia o01ia e 3a KIMMaTH4YHa HEYTPAIHOCT, KOSITO BCsika cTpaHa-uieHka Ha EC, cpen
kouTo U bearapus, Tpsosa ga nmocturue a0 2050 r. [Ipeau3BHUKaTEICTBOTO € HAMAJICHHETO Ha
BeIvIepoaHuTe eMucuu ¢ 55% m0 2030 1. cnpsamo HuBata uMm ot 1990 . Temara e akTyanHa B
oOmiecTBeHus] JHEBEH pen B beiarapus ¢ omien Ha jaebarute 3a MPOMsSHA B €HEpruiiHara

CTPATCTrud Ha CTpaHara U JIMIICATA Ha aKTyaJIM3UpaHa TaKaBa KbM 2023 r.

» OO0eKT U npeaMeT HA JUCEPTALUOHHUS TPYI

OOeKT Ha M3CJeBaHETO ca BOACIIUTE CEKTOPHU, EMUTEHTH Ha BBIVIEPOAHH emHucHH. B
JUCEPTALMOHHHUS TPYZL OCHOBEH € CHEPIUMHMSIT.

IIpenMeT Ha M3CIEABAaHETO Ca BBIVIEPOAHUTE €MHCHH, NHCTUTYLMOHAIHUTE MOJUTUKU U
MpWJIaraHuTe Bb3 OCHOBA Ha TAX MEXaHM3MM 3a HaMaJsBaHETO MM Ipe3 ClEIBaIIUTe
JieceTHIIeTus 0 JOCTUraHe Ha BbriiepoaHa HeyTpanHocT ( 3a EC u bearapus xaro gact ot EC

1m0 2050 1).

» Iles u 3a1a4M HA QM CEPTALMOHHUSA TPYA
Ilenta Ha wu3cnenBaHETO € Ja ONPEAeId BB3MOKHOCTHTE 3a IIOCTUTaHE Ha
IIPAaBUTEJIICTBEHUTE €M 3a HAMAJISBaHE HA BBIVIEPOJHUTE €MHUCUU B 3aJI0KEHUTE CPOKOBE.
Cp110 Taka ¥ 2 ONpEAEIN KOU OT U3MOJI3BAHUTE MOJENH Ca MOAXOASIIM 32 1IeNTa, KO HE U
KOM MOTar Jla ce KOMOMHUPAT WM B3aMMO3aMEHST OT ObJrapcka M OT KaHaJicka cTpaHa. ToBa e
BB3MOJKHO C U3ITBJIHCHHUE HA CIICTHUTE 3a1a4H:
» OmnpenensiHe Ha OCHOBHUTE IPUYMHU 3a EMUTUPAHE HA BBITIEPOJAHN EMUCHH, CITOPE]T
o0eKTa Ha U3CIIEIBAHETO

» AmnHanus Ha TCKYIIUTC HMBA HA BBIJICPOAHNU EMUCHUU U OTYUTAHC HA ITOCTUTAHCTO UM

5



Bb3 OCHOBA Ha IIPOrpaMH, MOJUTHKH, MKOHOMHUYECKH (DaKTOpH KaTo noTpedieHue,
npou3sBoxacTso, bBII u ap.

CpaBHeHHE Ha MIPUIOKEHUTE, IIPUIAraHUTE U MOJIMTUKUTE, KOUTO Ca 3aJI0KEHU 3a
IIpWIaraHe 10 OTHOLIEHHE Ha HaMaJsiBAaHE Ha BBIVIEPOJHUTE €MHCHM OT JIBETE
CTpaHu

Omnpenensine Ha eQEKTHBHU MOJAEIH OT IMPABUTEICTBEHUTE MEPKU B PAa3BUTHE,
KOMTO 1€ IIOCTUTHAT 3aJI0KEHUTE LIEJIU 32 HAMAJIIBAHE HA BBITIEPOAHUTE €EMUCUHU
IIporHo3upase Bb3 OCHOBA Ha KOHTEHT-AHAJIU3 3a YCIIEBAEMOCTTA HA MIOCOYECHUTE

MOJICIH 3a HaMaJIsIBaHEC Ha ITIAPHUKOBUTC EMHUCHUN

> HM3caenoBaTejCKH MOAX0AH U MeTOIU B AUCEPTANUOHHUSA TPYO (MeTOIIOJ'IOl"I/IH)

HM3cneqoBaTelICKUTE MOAXOAU Ca B HAKOJIKO HaIrpaBJICHUA:

>

CpPaBHHUTEJICH aHadu3 - MPWIOKHUM 332 OTYMTAHETO HA HUBaTa HAa MapPHUKOBUTE
€MHCHH, KaKTO U IIPU OIpPEJEIISIHE Ha XapaKTEPUCTUKUTE UM CIIOPE]l U3TOUHULIUTE
3a EMUTUPaHE

(dakTopeH aHanIH3 - 3a ONpeesiHe Ha IPUYUHUTE 32 EMUTHPAHE HAa BBIVIEPOIHUTE
€MHCHUH M TpOMSHAaTa B HUBaTa WM, CIIOpe] 3aJ0KEHUTE BPEMEBHU IIENU 3a
[IOCTUIaHE Ha BhIVIEPOJHA HEYTPATHOCT

Ilo oTtHOmEHHME Ha METOOUTEC Hali-4eCTO M3MOJ3BaH € HHTCPIIPETATUBHUSAT

daHaJIM3 Ha OporpaMu U 3aKOHOAATCIIHU pAMKH 3a MCJIICBUTC HHWBA HAa BBITICPOIHUTEC

eMHUCHH. AHAIINTUKO-CHHTETHYHATA 06pa60TKa Ha JaHHHU OT O(i)I/II_II/IaJ'IHI/I HU3TOYHHUIIU C

eI NIOCTUTaHE Ha MOACIIUPAHE HA MMPOTHO3HUTC HMBA HA BBITICPOAHH €MHUCHUU CIIOPEI

HN3TOYHHUIOUTC MW KallallMTETa MM Ha CMHUTHPAHC. B HU3CIICAO0OBATCICKUA I10X0A Ca

H3II0JI3BaHU OIIC H:

>

MaTeMaTUKO-UKOHOMHWYCCKU METO — 3a IPOTHO3UPAHC HA HUBATA HA BBIJICPOAHUTC
EMHCHUU CIIOpCa 3aJIOKCHUTC HANWOHAJIHM W HAaAHAIWUOHAIHU IIOJUTHKU U
ImporpamMu 3a HaMaJIAIBaHECTO UM U B YAaCTHOCT 34 aHAJIM3 HaA TAXHaTa ereKTI/IBHOCT
ACAYKTHBCH MCTO/ — 3a U3BCIKAAHC HA JIOTMUCCKA apTryMCHTAIMA 11O OTHOICHUC Ha
O6pa6OTCHI/ITe JaHHU U aHAJIU3UPAHECTO UM BB3 OCHOBA HAa KOUTO CC (bopMyanaT
XUIOTE3UTEC B AUCCPTATUOHHUA TPYA

JIOTUYCCKH MCETO/I - 3a UHTCPIPCTALNA HAa TIOCTUTHATUTC PE3YIITATHU

» OrpaHu4eHusi Ha JMCEPTANMOHHHUSA TPy

OI‘paHI/I‘{eHI/Iﬂ B 00CKTa Ha H3CJIICABAaHC - OCHOBHAra 4acT Ha o0OekTa ce q)oxycnpa BBpPXY
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EHEepruiiHusl CEeKTop: NOOWB, MPOW3BOACTBO U MOTpebiieHMe Ha M3KOMaeMU TopuBa U
€JIEKTPOEHEPIUITHU CUCTEMH, C OIJIE/ Ha 3aBUCUMOCTTA Ha TPAHCIOPTA OT TSIX KaTO U3TOYHUK
3a mpeoOpa3yBaHe OT MbPBUYHA B KpaiiHa eHeprusi. HeBb3MOXHOCTTa Ha TPAHCTIOPTHHS CEKTOP
Jla ChIIECTBYBA CAMOCTOSITENIHO, O€3 EHEprusl, ONpeieis KaTo BOACII IMPEIMET B U3CIICABAHETO
EHeprUITHUAT OTpachil. be3 HamalIBaHeTO Ha MAPHUKOBUTE EMHCHH OT HETO 1€ € HEBb3MOXKHO
U CHUIIOTO B TPAHCIIOPTHUS, KOMTO I10 ITpeIMETa Ha U3CIIEIBAHE, € B MPsIKA BPb3Ka U C EMUCUUTE

OT CHCPIrCTHUKATA.

BbreponnuTte eMrucuu U U3TOYHUIIMTE UM HA eMUTHPaHE ca (POKYyCHUpaHU MPOCTPAHCTBEHO
BbpXy bbirapus u Kanaga. M300pbT Ha BTOpaTa cTpaHa € ¢ LeJ MO-5CHAa ChIIOCTaBKA HA JIBE
pa3aMYHU MOJUTHKU IO AeKapOOHM3alUs M IOAXOAM KbM HaMallIBaHE Ha BbIVIEPOAHUTE
E€MHCHH, C 1Ie7T OTKPOsSIBaHE Ha MOJ3M U HEJOCTATHIM MPH JBA PA3IUYHO MpUJIaraHu Mojena.
Toii kato bwiarapus karo dact ot EC mpunara o0y MmoiuTUKA ¢ OcTaHaiuTe 26 CTpaHu-
YJICHKH, CPABHEHUETO i C HAKOSI OT TAX OW Omiio camo Ha 0a3ara Ha HAIIMOHAIHUTE MOJUTUKA
3a IOCTUTAHETO Ha LIEJIMTE Bb3 OCHOBA HA €JIHU U CHLIU CUCTEMU. 3a TOBA CPABHEHUETO C Apyra
cTpana, u3BbH EC, OTKpOsiBa MO-CHO MOAXOIUTE U MOJEIUTE, KOUTO Ca Hal-pPEJICBAHTHU 3a
MOCTUTaHe Ha LIeTTUTE 3a HaMaJsiBaHE HA MAPHUKOBUTE EMHUCHH.

W3uncnennsara B aHaJIUTUYHATA YacT, Bb3 OCHOBA Ha KOUTO ce (popMupa aBTOpCKara Tesa,
ca 6a3upaHu Ha OPUITMATHO IPUETH 3aKOHOJATEIICTBA U B JIBETE CTpaHU KbM Kpas 2022 1. Toii
KaTo MOJUTHUKUTE IO JeKapOOHM3aLuUs ca U MOJUTHUYECKH 00BBbpP3aHHU, IPOMSHATA B LIEJIUTE U
CPOKOBETE 3a MOCTUTAHETO M, ca 0OEKT Ha MOCTOSHHU KOPEKLMHU M MPOMEHU B TEUECHUE Ha

BPEMETO.

» (OcHOBHa XHIIOTe32 U aBTOPCKA Te3a

PazpaboTenuTe Xunore3u B JUCEPTAIIMOHHUS TPY/ ca Oa3upaHu Ha U3YMCIICHUS Bb3 OCHOBA
Ha TEKYIIH JaHHU HA HUBATA HA BBIVIEPOJIHU €MHUCHH, TCHEPUPAHU OT BOACIIMTE EMUTEHTH U
3a/1aBaT HacoKara 3a MOCTUraHe Ha PeayLHPaHETO UM OT BoAeIMTe eMUTeHTH. OCHOBHATa
XUIIOTE3a €, Y€ HAMAJICHUETO Ha BBIVIEPOJHUTE EMUCHHU OT EHEPTUMHUSA CEKTOP € Bb3MOKHO
YCJIOBHE, aKO ca HaJHWIle 3aMEeCTBAIllld HUCKO €MHCHOHHHM WM 0€3 €MHCHOHHH EHEPTUMHU
MOIIHOCTH, KOWUTO Ja TapaHTHUpAaT €HEpruiHara CHUTYPHOCT, KaKTO M OT ChITbTCTBAIU
WKOHOMHYECKH MEpKH, 4Ype3 KOUTO Ja ce (QuHAHCHpaT. ABTOpCKara Te3a €, 4ue Te3H
WKOHOMUYECKH MEPKH, KAaro CHUCTEMUTE 3a TBHPrOBHS C BBIVIEPOJHH E€MHUCHUM, MOrar na

reHepupar GUHaHCOB pecypc, KONTO /1a ObJie HaCOUYEH B pa3rpblLIaHETO Ha TOTEHIINAJIa HA HOBU



CHEePrUifHN MOIIHOCTH, KOWUTO HE OTAEIAT BBIVIEPONHM EMHCHU. 3a W3BEXKIaHE Ha
JI0Ka3aTeJICTBO Ha aBTOPCKATa Te3a Ca M3IOJI3BAHM 3a CPAaBHEHME J[Ba PA3JIMYHU MOJIENIa Ha
¢dopMHpaHe Ha II€HA HA BBIVIEPOIHUTE EMUCHH - CBOOOAHA OOpCcOBa THProBus U (pukcupan
JTaHBK BBPXY KBOTH 3a BbINiepoanu emucuu u Ha CO2/1. Bp3 ocHOBa Ha MareMaTrH4ecKu
Mozend, ce QGopMynupa Te3a, Y€ BBIVICPOAHUAT TAHBK € MO-TOAXOJsIIaTa CHUCTeMa 3a
HaMaJsiBaHe Ha BBIVIEPOIHUTE EMUCUH U 32 TEHEpUpPaHE Ha TOBEYE MPUXOIN B HAIIMOHATHUTE
OrO/KeTH, KOUTO J1a PUHAHCHPAH MPexoa KbM JIeKapOOHU3aIMsI Ha HKOHOMHUKATA.

Cpmo Taka OCHOBHATa XHIIOTE3a M Te3a H3MCKBAT WHTETpalMs IO OTHOIICHHE Ha
M3rPaKAaHETO Ha HOBH HUCKO MIIH 0€3€MUCHOHHH MOIITHOCTH ChC CHITBTCTBAIINTE KATUTATIOBU
pasxoiy MO M3rPaXTAHETO MM W Ipuiekamara WH(pacTpykTypa, KOUTO C€ TeHEepHpar OT
[[eHaTa Ha BBIVICPOIHUS JUOKCHUI, TIOCTUTaHAaTa Ipe3 OopcoBaTa ThProBusl, JaHbUHATA CHUCTEMA
Y MHBECTULIMUTE B cekTopa. Camo 1o cede cu N3YMCICHUETO Ha 3aMECTBAIH KOHBEHIIMOHATHU
MOIIHOCTH C HHCKOEMHCHOHHM € OOOCHOBaHO, HO 3a NPWIOKHMOCTTa My B peayHa
MKOHOMHYECKa Cpefa € HEOOXOOUMO Ja € ChI'BTCTBAHO OT ()MHAHCOBA XapaKTEPUCTHKA 32
00e3neyaBaHeTo UM, Thii KaTo MPIECHT MO IeKapOOHMU3ALMs N3MCKBA KATUTAIOBH HHBECTHUIIHH,
MOHSKOTa HEMOCUJIHHU 3a ABPKaBU C M0-ci1aba nkoHoMuka. OT IieHa TOYKa Ha U3TOYHULIUTE
Ha MapHUKOBH €MUCHU MHTETPUPAHUSAT MOAXOJ € MPHUIIOKUM 10 OTHOLICHUE Ha BCEKH €IAWH
acIIeKT OT eIMHHATa EHepruifHa CUCTeMa — JJOOMB, TIPOU3BOACTBO, MPEHOC U MOTpedIeHNE Ha

eHeprus.

> M3no/3BaHN U3TOYHHMIM H JIUTEpaTypa mo npodjaema

Konuenmusata Ha OTHENSHETO HAa NApHUKOBM €MHMCHM B arMocdepara, BOJIEMIO 0
MOBMIIIABaHE Ha TeMIlepaTypara Ha 3eMsTa, € MyOJuKyBaHa 3a MPbB BT OT IIBEJICKUS YUEH
Cante Apenuyc mnpe3 1896 r. Toil e cuuTaH 3a OTKpHUBaTe]l Ha MAapHUKOBUS €(QEKT.
[ToBuIIeHOTO HaNMuMe HA BBIVIEPOJHU €MHCHM B aTMocdepaTa 3apaau YOBElLIKaTa JIEHHOCT,
BOJIY JIO TIPOMEHHU B EHEPTUitHUs OalaHC Ha 3eMsTa U B IO-IBJITOCPOUCH IIaH B KiauMata (The

Nobel prize, 2022). C oTkputneTo My 3arioyBa Hay4HOTO Pa3BHTHE MO TEMATa.

Kimumatnanoto Mopenupane oOequHsBa HSIKOJKO HAayYHH HAMpaBICHUS W CIYXKH 3a
YIIPaBJICHUE HA KJIMMAaTa WK MTOJUTUKH 3a CMEKYaBaHE Ha U3MEHEHUsITa My. B KOHTeKcTa Ha
EHEepreTuKaTa KaTo BOJCI EMUTEHT Ha IAPHUKOBH Ia30BE € 3HAYUM TPYIbT Ha MHIUWCKUS
reosior [Ipocenmxut ['owr (Prosenjit Ghosh, 2003). Toii noTBBpkaaBa HAYYHO, Y€ HAPACTBALUTE

HuBa Ha CO2 ce npmxaT Ha YOBENIKATA AKTUBHOCT KaTO JOKa3Ba €KCIEPUMEHTATHO, 4e



atmochepausaT CO2 HapacTBa OT H3KOIIAEMH T'OPHBA.

CrnenctBue Ha pacTsIIOTO MOTpPeOJIEHNE HA €HEprus yUYEeHUTE 3al0o4yBaT J1a TEOPETH3UpaT
HKOHOMETPUYECKH Ype3 MpocTpaHcTBeHus mozien Ha Jsoun (Dubin, 2003), kato BKIIOYBAT
MKOHOMHYECKHU pacTex, morpediienue Ha eHeprus u emucuu Ha CO2 u u3y4yaBar Bpb3Kara u

MIPOCTPAHCTBEHOTO PA3MpPOCTPAHEHUE MEXAY e(peKTUTe Ha TpUTE.

TpyaHo e na ce OTKpOSIT MUOHEPUTE B HayKaTa 3a Bpb3KaTa MeXay MOTpeOJIeHHeTo Ha
EHEpruss W BBIJIEPOJHUTE EMHUCHUU. YUYEHHM OT BCSIKa €IHAa CTpaHa H3CJeIBaT KaKToO
peruoHaIHUTE, Taka M CBETOBHUTE TEHACHIIMM B HapacTBaHeTo Ha emucuute Ha [II" u
riobanHoto 3aromuisHe. Ole MoBede, Y€ HAayKUTE 3a KIMMara ¢ MKOHOMUYECKUTE HAyKU
dbopMUpaT HOBOTO HAyYHO TEYEHUE, OMPENEISIHO KATO KIMMATHUYHU MOJUTUKH, KOHUTO

BKJIFOYBAT HAIIPABJICHUA KaTO UKOHOMHKA, CHCPICTUKA U CKOJIOTHs.

Bpuranckust nkonomuct u npodecop Jurep Xenm usciaensa B KHUraTa cu ,, I he Carbon
Crunch” 3amo pa3BuBaIIUTEe C€ UKOHOMUKH yBEIMYABAT Jieja HAa BBIVIEPOJHUTE CU EMHUCHUH,
JIOKaTO BEY€e PAa3BUTUTE YCIIABAT JOPH Aa Ipuiiarat ycrnemso Hamanenue. [Ipu sucok bBII ce
MOKa3Ba MO-JIECHO penynupaHero Ha emucuute Ha [1I°, oTkomkoTo mpu HapactBaml. [Ipod.
XenMm 3aluTaBa KaTo OCHOBHA T€3a, Y€ BBIVIEPOIHUAT OTIEYaThK OU MOT'BJI J1a ce Hamalli upe3
MKOHOMUYECKH MeTou. ENUH TakbB € BBIIIEPOJHUAT NaHbK WM npuiaradata B EC cucrema
3a Thproeus ¢ BbriepoaHu emucuu (ECTE). Upe3 mkoHOMETpHUE€H MAaTeMaTU4YEeCKH MOJEN
npod. Xenm nmokaspa, ye BbIVIEPOJHUAT JaHbK € II0-y/1aueH BapUaHT 3a IpUjIaraie KaTo MsIpKa,
IeIIAIIa EMUTCHTUTE Ja HamansaT HuBata cu Ha [1I" (Helm, 2015). Herosusit Moien € U3Mos3BaH

" 3a JOKA3aTCJICTBECHATA YaCT HA aBTOPCKATa T€3a Ha HACTOAMIUA JUCCPTALIMOHCH TPY .

. HAYUYEH 1OAXOA KbM BBI'JIEPOJHUTE EMUCHUN. MOJAEJIN
3A U3YUCJIEHUETO UM B EHEPTUMHUS CEKTOP

1. XAPAKTEPUCTHUKA HA BBI'JIEPOAHUTE EMUCHUN U EMUTEHTHU
HA CO2

C HapacTBaHETO Ha MOTPEOJICHHETO Ha MBbPBUYHA €HEPTUSl HAPACTBAT M TJIO0ATHHUTE
cpenHu TemrepaTypu. EHEpruiiHUSAT CEeKTOp reHepupa Hai-MHOTO BBIJICPOJHU EMHUCUU
(Worldometer, 2016). OCHOBHOTO MNPEIU3BUKATEICTBO TPEI IMOJUTHKUTE 3a KIUMara €

npeoOpa3yBaHETO Ha MPOM3BOJICTBOTO HA €HEPTrHsl OT BBIVIEPOJHO WHTEH3UBHU KBM YHCTH



n3TOUHUIM. [I0BUIIEHOTO HaNTMYKe Ha BBITIEPOIHU EMUCHH B aTMOc(epara 3apaid YOBEUIKaTa
JEMHOCT, BOJU /10 IPOMEHM B €HEpruiiHus OanaHc Ha 3emsTa.

3Ha4YeHNETO Ha EHEPTUIHUS OTPAChII € BOJIEIIO 3a CTOIAHCTBOTO M OMTa Ha xopara. Ot
ChCTOSIHUETO MY 3aBHCH Pa3BUTHETO HA OCTAHAJIMTE UHAYCTpUAIHU oTpaciau. O0moTo noTped-
JICHHE Ha €HEPTrUiHU pecypcy U NOTpeOIEHNEeTO 0 EHEPIrUiHN U3TOYHULIM € CPeJl UHIUKATO-
pute 3a u3mepsane Ha bBII Ha rimaBa ot Hacenenuero. I1o-pa3BuTUTE HIKOHOMUKH OTPEOSBAT
MO-TOJIEMHU €HepruiiHu pecypcu. ToBa Boau 110 mo-rosemu HuBa Ha CO2 B atmMocdepara. 13-
BOJBT €, Y€ M0-pa3BUTa UKOHOMHKA T'€HEpUpa [10-BUCOKU HUBA HA BBIJIEPOJHU emHcuu. Taka
BB3HUKBA JUCKYyCHUATA KaK Jja ce HaMaJAT HuBaTa Ha eMucuure or CO2, 6e3 ToBa J1a MOBIUsE
Ha UKOHOMUYECKOTO pa3BUTHE.

W3non3Baneto Ha eHeprus otnens 75% CO2 B atmocdepara cpes BCHUKA MapHUKOBU
ra3ose. 3aTOBa U BCUUKH ITOJUTHKH ca HACOUYEHH Cpellly TpaHC(hOpPMUPAHETO HA eHEPTuitHUTE
M3TOYHHUIIM Ha MPOU3BOACTBO HAa €HEPrusi KbM TaKWBa C HUCKU WM HYJIEBU BBIVIEPOJHU
emucuu. JlekapOoHM3aMATa, WIM IPOLUECHT HA HaMalsBaHE HAa BBIJIEPOJHUTE E€MUCHUHU B
aTMocdeparta, € OT KJII0YOBO 3HAUYEHHE 32 MOCTHTAaHETO Ha LEeIUTe B 00JacTTa Ha KIMMara.
Konnenrpauusta Ha CO2 He e paBHOMepHa. Ts € 00yclioBeHa OT pa3auuusaTa B YUCICHOCTTA
Ha HAaCEJEHMUETO, XapaKTepPUCTUKUTE Ha NKOHOMHUKUTE M €HEPrUHHUTE UM CUCTEMH, OMTa U
noTpeOJICHNETO Ha CYpOBHHH, PECYPCH M CTOKH, IMPOU3BEICHU C BBIJIEPOJCH OTIEYATHK.
[Ipueru ca METOA0JIOTUHU HA U3MEPBAHE HA BBIVIEPOIHUTE EMUCUU B 3aBUCUMOCT OT CEKTOPUTE,
B KOUTO ce eMUTUpar. Hanmpumep B eleKTpOEeHEPrUiHUSA CEKTOp ce M3YMCIIBAT Ha O6a3ara Ha
konmyectBoTo eHeprus (MWh, GWh) u oteneHuTe OT MPOU3BOICTBOTO HUBA HA BBHIIICPOIHU
emucun (g,f). H3mepBaHeTo Ha BBIVICPOJAHUTEC EMUCHH € BaKHO, 3a Jia MOraT Ja ce
KOHTpPOJIMpAT HUBATa UM, CIIOpE]l LEJINUTE 3a AeKapOOHHU3aLusl.

OCHOBHOTO IPEAU3BUKATENICTBO € KaK /1a CE 33J0BOJISAT HapacTBALIUTE NOTPEOHOCTH Ha
€Heprus, Ja ce NPeooseaT NPENATCTBUATAa BbB BEPUTUTE HA JOCTABKU U J]a C€ HEyTpaIu3upa
BB3/ICHCTBUETO Ha €HEeprusita BbpXy KIMMaTa. 3a Ta3M Leln ca KiacuuuupaHu €HepruiiHu
W3TOYHUIM, YMWTO JOOMB W TPOU3BOJCTBO OCTaBs BBIVIEPOAEH OTHEYaTbK. TakuBa ca
BBIVIEBOJOPOIHUTE HM3KOMAeMU KaTo IMETPOJI, ra3 W BBIIMIIA. Te cIayXaT KaTo E€HepruiHd
CYPOBHHH B IIPOM3BOJACTBOTO Ha IOCTOSIHHA €Heprud. Jpyr BuA CypOBHHHM, W3IIOJI3BaHU 3a
IIPOU3BOACTBO HAa €HEPIUs, ca MPUPOJHUTE JAJECHOCTH Karo BSTHP, CIBHIIE U BOJA, KOUTO
(hopmupaT MPOU3BOACTBOTO HA Bh300OHOBsIEMa eHeprus. [Ipu mpou3BeKJaHETO I HE Ce OTIEISIT
BBIVIEPOJHN eMucuu. JlenbT i B CBETOBEH IUIaH BCE OIIE € HEeJOCTaTbhb4eH, 3a Ja 3aJI0BOJIU
norpeOHOCTUTE OT eHeprusa. BB Qokyca Ha MepKuTe 3a JekapOOHHU3AIMs ca MbPBUYHHUTE

eHepFHﬁHH HU3TOYHUIH, KOUTO MNPOU3BCIKIAAT PA3JIMYHHU KOJIMYCCTBA BBIJICPOAHHU CMHUCHU
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CIIop€ TuIlla U3TOYHHK.
2. MOJEJIA 3A U3YNCJIIEHUE HA BBIJIEPOAHUTE EMUCHUN

3a m3uncnenuero Ha emucuute Ha [1I° ce w3nmon3Ba BenmWYMHATA EMUCHOHEH (aKTOp
(EF). Toii ce ompenens crnopen eaunuia HammuHa neinoct (Clim'Fooot, 2016). Cropen
obmoBanuaHOTO omnpexaenenue, npuero ot IPCC, emucuoHHUAT HakTOp € KOSHUIIMECHT, KOUTO
MO3BOJISABA J1a ce MpeoOpa3yBaT JaHHHUTE 3a IEHHOCTTAa B eMHCHUU Ha MapHUKOBU razose. Ummn
TOBAa € CpeIHaTa CKOPOCT Ha €MHCHU OT JaJeH M3TOYHHWK CIPSIMO COWHUIM JCWHOCT WU
nporec. MepHHTe eMHUIIM 32 u34yucieHue ca 1 kr mapaukoB ra3 ot 1 KWh eaunnuna npogykr
(exBuBasienTHO B 1 MWHh/1 ToH). Taka EF ¢ cymara or emucuure Ha CO2, reHepupaHu OT
YoBelIKara JeHHOCT cmpsMo MacoBara enuHuna CO2 Ha eMUCHOHHHS HM3TOYHHMK. 3a
cbcTaBsiHeTO Ha EF ce u3non3ea HabOp OT JaHHU, KOWTO ONMCBA M ONPEENs KOJIMUYECTBEHO
JCHHOCTTa, TEHEpHpaIla MMAPHUKOB Tra3. Pamkara Ha MapHUKOBHTE Tra30BE € OIpejciicHa
WHCTUTYLUMOHAHO upe3 ,,[Iporokoma ot Kuoro“. Bceska emucus mapHUKOBU Ta3oBe ce
npeobpasyBa B ekBuBajeHT (CO2. ToBa cTaBa Karo ce€ YMHOXH KOJMYECTBOTO Ta3 C
exkBuBasienta My Ha CO2 (CO2eq). CO2eq e yHHBepcalHaTa CIUHMIA 33 M3MEPBAaHE Ha
EMHUCHHTE TApPHUKOBH Ta30BE, KOSATO OTpa3siBa Pa3IUYHHUS WM TIOTESHIMAI Ha TII00AHO
3aTOIUISIHE.

OCHOBEH WHJMKATOp Ha OI[CHKA Ha EMUCUUTE HAa TAPHUKOBH Ta30BE € MPHUETO ,,eMUCHUHU
Ha I1" Ha yoBek oT HaceneHuero™. Tol ce u3uMCIsIBA KaTO OOIIMTE JaHHU HA €MHCHHUTE Ha
HAI[MOHAJTHO HUBO CE€ Pa3JeisaT Ha Opos Ha MOCTOSHHUTE JKUTENHM Ha efaHa crpaHa. [lokasma
KaKbB JIsJ1 ce oTpeOsiBa HAa €AUHULIA OT HaceleHueTo. 3a brarapus nokasarensat Bapupa ot 13
1. CO2eq mpe3 1988 r. mo 7 1. CO2eq 3a EC (MAOC, 2019). B Kanaga to3u asin € okono 15 T.
CO2e( Ha ri1aBa OT HaCEJIEHUETO, TJIABHO 3apaJ i BUCOKUS )KM3HEH CTaHAApT 1Mo AaHHH 3a 2019
r. Toa i oTpexa 5-T0 MCTO B CBETa IO TO3M NOKA3aTell KaTo 3aJIMUHaBa JOPU CTPaHU KaTo
Kurait u CAIL] xaTo Bojemy eMuTeHTH Ha mapHukoBu razose (Hannah Ritchie, 2020).

Emucun Ha mapHukoBHUTE ra3zoBe 3a eauHuna Ha bBII mokasBaT xonuyecTBata uM,
KOUTO Ce€ TeHepupaT IMpH MPOU3BOJACTBOTO Ha enaunuiia Ha BBII. EMucuute Ha mapHUKOBU
ra30Be ca CBBP3aHU NPSIKO ¢ HKOHOMHYECKUS pacTex. C HapacTBaHETO HA MKOHOMHYECKATa
aKTUBHOCT pacTe W MOTPEOJICHUETO Ha CHEPTHs U MIPUPOJIHA pecypcu. HamaneHunero Ha Ta3u
3aBHCHMOCT € TIPU3HAK 332 YCTOWYMBO pa3BUTHE. 3a U3UHUCICHUE HA YCTOWYUBOTO Pa3BUTHE CE
MpeleHsiBa Mo MapaMeTpuTe Ha eMmucuute, cnopen eaununa bBIIL. 3a bwiarapus emmucuwnre,
noy4yeHu npu cb3aaBaHeTo Ha 1000 siB. BBII, mamanaBat 3nauuTenso ot 2.45 1. CO2eq 3a

1999 r. 10 0.49 1. mpe3 2019 r. (MAOC, 2019). B Kanazga To3u nokazaren e 0.35 1. CO2eq 3a
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1000 $ BBII no nannu Ha CBeroBHaTa Ganka 3a 2019 r. (Goverment of Canada, 2022).

WNuBenTapuzamusta Ha emucuute Ha [1I° ce mpaBu Ha HAIIMOHAIHO HUBO, KATO BCUYKHU
€MUTEHTH JIOKJIAJBAT KOJUYEeCTBaTa OT JICHHOCTUTE Ha OTOPU3UPaHUs IbpKaBeH opraH. Taka
chOpaHy JaHHUTE CIYXKaT 3a MU3MEpHUTeN mpu (GOPMUPAHETO HA CTPATETUU W TOJUTUKH 32
HamaJsiBaHe Ha MapHUKOBHUTE razose. B boarapus 3a 2019 r. 06emMbT UM € 6:1130 56 MIIH. T., OT
kouto Haa 42 mutH. T. CO2, a B Kanana 672 mupa. 1. CO2e.

Cnopen nanauTe oT HamumoHanmHata WHBEHTapu3als Ha IMMAPHUKOBUTE Ta30BE Ha
Peny6nuka bwarapus, mnomaBanu B MAE, 3a mNpou3BOJACTBOTO Ha €IEKTPOSHEPTHs
uHAMKaTuBHATA cToiHOCT Ha EF ¢ 0.819 Tona na CO2eq 3a Bceku npousseneH MWh (Bertoldi
& Damian Bornads Cayuela, 2017). HwuBara 3a BBIIIEpoAHa HWHTCH3UBHOCT B
€JICKTPOCHEPTUITHUS CEKTOP ca JBa MbTH HaJl cpeanuTe 3a EC. EMUCHOHHUAT dakTop € BoAeIl
WHIMKATOp M 3a M3YMCISIBAHETO Ha pa3Mepa Ha Pa3XOAMTE 3a 3aKyMyBaHE Ha BBITIEPOJHU
KBOTH OT T1a3apa 3a ThPrOBUsI C EMHCHH.

Bognenr o emucun nHa CO2 B bbirapus € eHepruiiHuar cektop. Toil € ¢ KiIo4yoBa
MO3UIKS 32 UKOHOMUKaTa U € ¢ HajJ 70% OT eMucuUTe HA MapHUKOBH Tra3ose, a CO2 e ¢ Hail-
roisiMm As1 ot 96% B cektopa. C HaW-TOJAM JsU1 ca €MHCUUTE OT TOPUBHHM MPOLIECH 3a
IIPOM3BOJICTBO Ha eHeprus. Te chcTaBisiBaT 0koiso 62% ot Bcuuku eMucuu B cektopa (MAOC,

2019).

3. EHEPTUEH MUKC

bearapus Bce oule e Ha yenHu Mecta B EC mo BbIriepojHa MHTEH3UBHOCT OT
CHEPTUIHUS CEKTOP, KbIeTO 0K0JI0 40% OT mpoun3sBeaeHara eHeprus e ot Beriumiia (ME, 2019).
Te BoxaT no noseue ob6pasyBaHe Ha CO2 B cpaBHEHHE, C KOETO M Jia € APYro M3KOMaeMo.
Brrpeku nogoOpenure exosnornyHu xapakrepuctuku Ha TEL[-oBere B cTpaHaTa, Te ocTaBaT
OCHOBHUSAT M3TOYHMK Ha 3aMbpcUTeNU B aTtmocdepata. [Ipon3BoicTBEeHHTE MOIIHOCTH B

CHCKTpOGHepFHﬁHHH CCKTOP Ha CTpaHAaTa Ca KaKTO CJICABA:
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QDuzypa 1.

BpyTHO Npou3BOACTBO HA eNeKTPOEeHeprna no BnaoBe
yeHtpanu (2019)

APyrr
2.5%
BE
21.5%
TEL Mapuua-naTok
39.0%
AEL Koznogyi
3T.0%

Hsmounux: ME (2019)

Ha @ueypa 1 cpuio Ttaka e moka3aH U eHepruiHuAT MUKC Ha benrapus. [lon enepruen
MHUKC 10 IBPBUYHH WU3TOYHHIIM OT M3KOIMAEMH TOPHBA 32 TPAHCIOPTHUS CEKTOP CE€ OTYUTAT
JIOCTaBKUTE, KOUTO Ca OCHOBHO BHOCHU. EHEPrUMMHHUAT MUKC MPU METPOJa U MPUPOJAHUS Ta3
JlaBa MO-TOJIIMa CUTYPHOCT 3a HYKJIUTE Ha MOTPeOJIeHHETO, OTKOJIKOTO BHOCA CaMO OT €IUH
noctaBuMk. [Ipu enexrpoeHepruiinusa cektop ¢ Asi oT 55% B eHepreTukara, €HEprUUHUAT
MUKC € B TIPOU3BOJICTBOTO HA €HEPTHS MO U3TOUHHUIIN. 3AJI0KEH € B TJIAHOBETE HA KOMITAHUHUTE
CIIOpe]l MPOU3BOJICTBEHUTE MOIIHOCTH Ha JaJieHa CTpaHa U CE€ YTBBP)KJIaBa OT CHEPTUUHUS
perynatop. J[Bata cekTopa — IO MPOU3BOJICTBO M MOTpeOJieHWE Ha IMbPBUYHA EHEPTUS U
€JIIEKTPOCHEPTHsl, ca 0OCKT Ha MOIUTHKUTE, CBbP3aHM ¢ KiIuMara. [IporpaMuTe 3a pa3BUTHETO
UM ca B TIOCOKa JeKapOOHH3UPAaHE U MOCTENEHHO M3BEXaHE Ha MU3TOYHUIINTE B CEKTOPUTE,

oTroBopHH 3a emucuure CO2.

[IpousBoacTBOTO HAa WHpBUYHA eHeprus B bwarapus ocurypssa okoimo 62% ot
OpyTHOTO BBTpENTHO MoTpedaeHue Ha eHeprus. CTpyKTypaTa npe3 MOoCIeIHUTE TOIUHU U TIPH
TUHAMUKaTa Ha TOTPEOJICHUETO, € CPAaBHUTEITHO €IHAKBa, criopen mnpumepa ot Tabauya 1
(HCH). Ilpu enektpoeHeprusra ce pa3yuTa OCHOBHO Ha MECTHU eHeproHocutenu (95%) u Ha
BHOCHH (5%) (ME, 2020). EnekTpoeHepruifHUST CEKTOp € C BUCOKA HE3aBHUCHUMOCT OT BBHHIITHU

MU3TOYHHIIH.
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Tabnuya 1. /Ian na BEH 6 06wus enepzuen dananc

2015 2016 2017 2018 2019

[IpomsBoacTteo Ha | 1000 THE | 12 033 11 273 11728 11 957 11 693
IIbPBUYHA
eHEePIUs

BpyTtHO 1000 THe | 16 681 18 294 18 936 19 003 18 848
BBTPEIITHO
rmoTpebIcHHe Ha
CHEeprus

Kpaitno 1000 THe | 9 389 9518 9742 9750 9699
€HEPIrUiHO
moTpebiIeHne

Hsin Ha % 18.3 18.8 18.7 20.6 21.6
BBb300HOBAEMATA
CHeprHs B
OpYTHOTO KpaiiHO
notpebiieHre Ha
CHeprus

Hsmounux: coopna cnpaexa na asmopa om 6aza oannu Ha HCH

Jlokaro npu mbpBUYHATA €HEPTUS THPTOBCKOTO CAJIZI0 U3HOC — BHOC € OTPULIATENIHO, TO
IIPY €JIEKTPOCHEPTUATA € BUHATH ITOJIOKUTEIHO, T.€. CTPaHATa IPOU3BEXkKA II0BEYE OTKOJIKOTO
notpebsiBa. OOUUAT eHeprueH 6anaHc € oTpulareiaeH npu Teproeckoro cango (HCU, 2022).
Bronpeku ToBa beirapus e cpe neTTe Hail-He3aBUCUMU eHepruiiHo appxasu B EC. 3a nepuona
2000-2018 r. eneprmifHaTa 3aBUCHUMOCT ce TOHWXkaBa oT 50 Ha moutu 45% mpu cpeneH
noka3zaten 3a EC ot 58% (EBpocrar, 2021). Enepruiinara 3aBUCHMOCT € TTOKa3aTel, yKa3Balll
Jiefla Ha eHeprusAra, HeoOxoluMa Ha MKOHOMHKara, KOWTo TpsiOBa na ce BHece. Kato m3Bon
bearapuss € HeTeH BHOCUTEN Ha €HEprusi M HEeTeH HW3HOCUTEN Ha EeJIeKTPOEHEpTrusl.
OrpaHuyaBaHeTo Ha M3HOca OM HAMaJIWIO HMBAaTa HAa BBIVIEPOJHUTE E€MHUCHH 3apaiu Io-
cJ1a00TO MPOU3BOACTBO, HO OM JIMILIMIIO OT PUXOIH IbPKABHUS OIOJIKET.

3a pasnuka ot bbirapus, Ipou3BOACTBOTO Ha eneKkTpoeHeprus B Kanaga emurupa mno-
Maiko oT 9 Ha 100 ot BermiepogHuTe emMucuu. C OCHOBEH 51 € IOOMBHUAT EHEPTUEH CEKTOP C
BOJICII JsJ1 Ha MeTpoia. TeMmbT Ha pbhCTa Ha KaHaJACKaTa HMKOHOMHKAa B TIOCIEIHOTO
neceruierue e ¢ peaneH pbeT Ha BBIT ot 26.5%. Han 10 na 100 ot pbera e 00ycioBeH OT
Pa3BUTHETO HA MHIYCTpuUsATa. ToBa BOJAM O MOKAauBaHE HA €HEPTUHHOTO MOTpebIeHre C Hal
10% u yBennuenue Ha nmpomunuieHute emucuu ¢ 4.7 va 100. Kato usiyio mapHukoBHTE razose
HapacTBaT ¢ 1/5 oT Temmna Ha MKOHOMHYECKHS pacTex. EnHa oT mpuumHuUTE, MOpaau KOUTO

HUKOHOMUUYCCKUAT PaACTCK U H3IOJ3BAHCTO Ha HWHAYCTpHUAJIIHA CHCPIrusa ca HO-6’bp3I/I oT
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HapacTBaHETO HA EMUCHHTE Ha MMAPHUKOBH ra30Be €, 4e MHAYCTPHUATA 3a IPOU3BOICTBO, IPEHOC
U pa3npeelieHue Ha eJEKTPOSHEPTUsi C€ U3MECTBA OT BBIVIMIINA KbM IO-MaJIKO MHTEH3UBHU
SHepTUHU W3TOYHMIIM Ha MapHUKOBH ra3ose. JloOMBBT Ha meTpos u ra3 B Kanana ca ¢ Haii-
BHCOKHM €MHUCHHU Ha MAPHUKOBHU razoBe 3a aecetuwieTreTo oT 2009 r. 1o 2019 1. ¢ o511 ot 61130

21% ot oOLIUTE EMUCHU.

4. EHEPTUMHUTE PECYPCHU ¥ MSICTOTO UM B EHEPTUMHHUTE
CUCTEMM

Karo msm OT mpOMMIIIICHOCTTa, €HepreTukara oOxBaiia MOOMBHHUTE OTpPACIH WU
JNOOUBBHT Ha CHEPTUIMHU M3TOYHUIIU. TS BKIIFOYBA U BCUYKHU T'OJIEMH €CTECTBEHU M U3KYCTBEHHU
CUCTEMH 3a MPOU3BOJCTBO, MPeoOpa3yBaHe, pa3lpe/ielieHe U U3MOJI3BaHE HA €HEePrUHHUTE
pecypcu OT BCHYKM MO3HaTH BuaoBe. KpaiiHata 1en € mpou3BOACTBOTO Ha EHEPrusl.
[TspBUYHATA IPUPOIHA EHEPTHUS (ChABPIKAIIA CE B U3KOITAEMHUTE TOPUBA HIIM BH30OHOBIEMHUTE
EHEepruitHi U3TOYHHUIIN ) ce mpeoOpa3yBa BbB BTopuyHa (mpeodpa3yBaHe Win TpaHnchopMupaHe
Ha MbPBUYHATA), MOJXO/AIIA 32 HU3IMOJI3BaHE OT XOpaTa KaTo eJIeKTpuyeckaTa U TOIUIMHHATA.
HenusT To3u mpoliec OT HavaIHaTa 10 KpaiHarta (pas3a e onpe/essH KaTo eHepruiiHa cucTema.
Tst e cucrema, mpeiHa3HAYCHA 33 I0OCTaBKa Ha CHEPTUITHK YCITyTH Ha Kpaitau motpedurtenu (H.-
M.Groscurth, 1995). IMetust moknan 3a omnenka Ha IPCC ot 2014 r. onpesesst eHepruitHaTa
CUCTeMa KaTo CHCTeMa OT ,,BCUYKA KOMIIOHEHTH, CBBpP3aHM C IPOU3BOJCTBOTO,
npeoOpa3yBaHeTo, jocTtaBkara u u3nonszBaHero Ha eneprus™ (IPCC, 2015). Beuuku cucremu
ce o0equHABAT B ISJIOCTHA (€IMHHA) eHepruiiHa cucteMa. KoHuenmusiTa it ce pa3BuBa Criopes
TEXHOJIOTUUTE U MIPAKTUKH U pETyIalunuTe B cekTopa. L{snocTHaTa eHepruiiHa cuctema e 00eKT
Ha eHepruiiHaTa MoJuTHKa, OTTOBapAIla 32 Pa3BUTUETO HA eHepreTukara. Ts, OT cBos CTpaHa,

€ 3aJicrHaJia B OCHOBUTC Ha CbBPCMCHHUTC NKOHOMUKHU, HAPC/ C TPpyda U KalluTaja.
EHeerﬁHaTa CUCTEMA Ha B’BJ’IFapI/ISI CC€ CbCTOU OT CIICOAHUTC CIICMCHTH

» Borimma/BeIIUIIHEA €JIEKTPOLEHTPAIM — 10 JOOWB ITBPBUYCH SHEPTHEH Pecypc H
MPOU3BOACTBO Ha BTOPUYHA E€HEPTHs, OTPAChIBT € BOJEIL 3a CTpaHaTa. MECTHUST
NOOWB Ha BBIIIUIINA OCUTYpsIBa HE3aBUCUMOCTTA i OT BHOC. KaTo ce uma mpensu, de
BBIUIMIIHATA €IEKTPOCHEPTeTUKA € C BOJCII AU OT €eHePTUHHUS MUKC, MECTHUST TI0OUB
Y TPOM3BOJICTBO € 3HAYMM 33 HOPMAIHOTO ()YHKIIMOHUPAHE HA EHEepruitHaTa CUCTEMA.
C ornen Ha MOJUTUKHUTE 3a JIeKapOOHU3AIMsI, BBITIMIATA KATO OCHOBEH EMUTEHT Ha
CO2, Tps6Ba moCTENeHHO Ja OTMaaHAT OT €HePTUMHUA MUKC U J1a OBbJaT 3aMEHEHH C

HUCKOCMHUCHUOHHO ITPOU3BOACTBO. B anrapml ca o0ocobOenu 3 BBIUVIMIIHU pEruoHa C

15



MmectHu TELl. Haii-3HaunmMm OT TAX € NPOMHUILIECHUIT KOMIUIEKC ,,MuHu Mapuia-
n3ToK*. Ha Tepuropusita Ha KOMILUIEKCAa C€ M3BBPIIBAT TPU OT OCHOBHUTE UETUPHU
JNCHHOCTU OT BepuUrara Ha €JHa EHepruiiHa cucrema — JI00uB, MpeoOpa3yBaHEe H
MPOU3BOJACTBO Ha KpailHa eHeprus. KoMmIuiekchT € Hal-rosieMusar Ha bankanurte u

ocurypsisa Haj 1/3 oT mpou3BOACTBOTO HA EIEKTPOCHEPIUs B CTpaHATA.

[Ipuponen ra3 — 3a pasznuka oT BbIiMIaTa bearapus € u3Lsuio 3aBUcHMa OT BHOCA Ha
ra3. [Tox 1% e cobcrBen no6uB. ['ogumHoTO NOTpeOIeHNE HA MPUPOACH T'a3 BH3IHU3A
Mexay 3 muipa. U 3.5 mapa. T. KaTo yact oT eHepruitHusg MUKC 3aeMa HUCHK As1 ¢ 14%
cupsamo 25% cpenno 3a EC. OcHoOBHUTE [€HHOCTH, B KOUTO C€ H3MOJI3Ba, ca
TpPaHCIOPTa, IPOMHUIIEHOCTTA, IPOU3BOACTBOTO HA TOIJIOEHEPTHsS U B MHOI'O MaJjKa
4acT B €JIEKTPOSHEPrusiTa Mpu ToIopuKanuuTe ¢ korenepamus. Ensa oxono 100 xui.
wim 3% or [nomakuHCTBara ca ra3udunupanu. Pondra My B mpoieca Ha
JexapOOHU3aIMs € Ha ,,IPEX0THO TOPUBO™, T.€. mpuro3HaBa ce oT EK karo BpemeHHa
eHepruiiHa CypoBHHa, 3apaju no-Huckure emucud Ha CO2 OT Te3U MpH BbIIUIIATA U
MeTPoJIa, HO BCE MaK Mo-BUCOKU OT Te3u npu BEW. [Ipuponuusr ras me ce u3noiassa B
eBpoIeiickaTa TAKCOHOMUS JIOKaTo ce pa3Bue uHdppactpykrypara Ha BEW. Twit kato
HAMa JOOUB Ha TepUTOpHATAa Ha bbiarapus, eJUHCTBEHOTO 3HAYMMO NPEIIPHUSATHE €
nbpxaBHOTO bynrapras. Herosara posisi € ja ocurypsiBa BHOC Ha KOJIMYECTBA CIOPEN
BBTpEIIHOTO noTpebierne. OcHoBeH n3TOYHMK € Pycus. Cien HadyanoTo Ha BoifHATa B
VYkpaitna ot dpepyapu 2022 r., TpaH3UTHT Ha NPUPOJIEH Ta3 3a bearapus Oemie cupsH
oT pycka cTpaHa. Ciy4asT € Hoka3aTeleH 3a CHJIHATa BBbHIIHA 3aBHCUMOCT U 3a

TCONOJIUTUYCCKUTE PUCKOBC, KOUTO CBIIBTCTBAT JOCTABKUTEC MY.

ATOMHA eHeprusi — ¢ pa3BUTH Tpaauiuu B bearapus, eana ot 31-Ha cTpaHu ¢ sSApEHU
peaktopu. Kbem 2023 r. nBa paboremu Onoka Ha ruiomraakata Ha AELl Koznmomyi
ocurypsiBat Haja 1/3 OT HAIMOHAIHOTO TPOU3BOJICTBO Ha E€JIEKTPOCHEPTHs. 3apaau
M3THUYAIllaTa TOTHOCT Ha peakTopuTe B kpas Ha 30-Te roguau Ha XX| B., HallMOHATHUTE
BJIAaCTH oOMHUCIAT 3aMsHata uM ¢ HoBH molHoctd — VII u VI 0mox Ha aromnara
mwronfaaka B Kosmoayii. AToMHaTa €Heprus € 3ajl0KeHa B HAIIMOHAJHUTE TUIAaHOBE 3a
nexapOonmzanus (MHIIEK 2021-2030 r., 2020), 3apagd HUCKO €MHCHOHHaTa
enekTpoeHeprus. 3aeaHo c¢ ,,Munu Mapuna-uzrok®, AEL] Ko3nonyit e eneMeHT oT
HaI[MOHAJTHATA CUTYPHOCT U TapaHTHpa MOCTOssHHA eHeprus. [loqo0Ho Ha mpupogHUs
ra3 ce cunta oT EK 3a mpexonna eneprusa. Cren Ha4aJloTO Ha BOWHATa B YKpaliHa,

3apaau MpoOJeMH C JIOCTaBKUTE Ha Ta3 OT pycKa CTpaHa M €HepruiiHaTa Kpus3a,
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MOpOJIeHA OT HEIOCTATHUYHOTO Tpeaiarane Ha eHeprus, B EC ce Boau AUCKycHs nanu
aTOMHAaTa eHeprus na ObJe mpu3HaTa 3a ,,3€JIeH EHEPrueH W3TOYHUK WM HE.
AprymMeHTuTe B MOJ3a HAa IBPBOTO Ca HUCKUTE HUBA HA BBIVIEPOJHU E€MHUCHH OT
MIPOM3BOJICTBEHUS TPOIIEC, B CPaBHEHHUE C TE3U OT BBIJICBOJOPOJIHHUTE H3KOIACMHU.
[IpoTHB ca OCHOBHO apryMEHTHUTE 3apajii BUCOKATa OMACHOCT OT SAPECHU WHIMICHTH U

TCY Ha pajuanus.

BEMU - B bearapusi ce pa3BuBaT yCKOPEHO Mpe3 BTOpoTo aecetuieTre Ha XXI B. 3apaau
wianoBere Ha EC 3a yBennyaBaHe Ha jiefia Ha Bb30OHOBsIeMa €HEPrusi B €HEPrUiHUS
MHKC 3aI104Ba YCKOPEHOTO UM BHEJIPSIBAHE B €JIEKTpOEHEpruiiHaTa cucrtema. B kpas Ha
2020 r. gensT UM e okoio 23.32% ot OpyTHOTO KpaitHo norpebnenue (HCHU, 2020),
KOETO HaAXBbpJs 3anoxeHute neau ot 20% 3a nepuopa. [IbpkaBHUTE CTUMYJIHU 3a
WHBECTUTOPUTE U MpedepeHIINaATHNTE U3KYITHU LIEHU BOJSAT A0 HKOHOMHYECKHU MOAEM
Ha CEKTOpa, KOUTO ClIe]l CIUPAHETO UM € B 3aCTOM. JInIcara Ha MHTErpUpaH IUIaH BOIU
JI0 HEPAaBHOMEPHOTO UM TepuTopuanHo pasnpeneneHue. C nai-ronsm nsa1 Ha BEU e
I0O)KHATa 4YacT Ha CTpaHaTra, KbJAETO Ca CbCPEJOTOYEHM OCHOBHATA YacT OT
¢dboToBONTANYHUTE LIEHTpaIH. Te ca u ¢ Hall-roJIAM ST OT 001Ms OpOii M MOIIIHOCTH Ha
Bb300HOBsIeMUTe M3TOYHMIM. C TONSIM NOTEHUUal € BsTbpHaTa eHeprus. T e
KOHIIEHTpHUpaHa OCHOBHO B CEBEPOM3TOYHATA YAacT HA CTpaHaTa C HAKOJIKO BATHPHU
mapka JI0 4YEepHOMOPCKOTO KpaiOpexxue. C HEONMON30TBOPEH TMOTEHLIMANT €
reoTepMajHaTa €HEpPIus, KaTo MHBECTUIMUTE B Hes ca He3HauuTenHu. Hax 200 manku
BEILl nma Ha teputopusAra Ha bbiarapus, KOUTO ca MPEIUMHO 4YacTHU. /[bp:kaBHUTE
BEI] ca mo-ronemu u ca MOCTPOCHU TMpeAH MOJUTHYECKUTE TpoMeHu mpe3 1989 r.
ITABEILL ca 3 na Opoit. Cpen tsax ITABEL] Yaupa e naii-ronsimara B KOromsrouna
EBpomna. O6must nsan Ha BELL cpen BEU BB3nu3a Ha 6muzo 62% 3a 2021 1. 3apaau
XHUJIPOJIOKKH IPOMEHU TO3U 11 BApUpPa B TOJAMHUTE C OTKJIOHEHMSI Ha mopsiibka ot 10-
15%. buomacara e ¢ as1 ot 3.2% mnpe3 2021 r. ot obums i1 Ha BEU, kato He
IIpe/icTaBIsIBa MHTEPEC 3a MHBECTUTOpUTE. 3a cpaBHeHMe nenbT i B EC cpen BEU e
6mu30 60%. OvakBanusaTa u nporHo3ure kbM BEU cekropa B beiarapus ca 3a psCcT Ha
Jena UM B eHepruiiHusg MuKc. [IpmumHuTE 32 TOBa Ca CBBP3aHM OCHOBHO C
M3ITBJIHEHUETO Ha KJIMMATUYHUTE ey B TaHa Ha EC 3a BeriepoaHa HEyTpaaHOCT.
OCHOBHMST UM HEJOCTATBK € TEXHOJIIOTUYEH, 3apaJy HEMOCTOSIHCTBOTO HA IPUPOAHHUS
pecypc, KOMTO I'l 3aXpaHBa, KAKTO U HEBB3MOXKHOCTTA Ha TO3M €Tall 3a JOCTaTbUHO

CbXpPAaHCHUC HA MMPOU3BCACHATA CHEPTUA.
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» Ilerpon - KakTO MpU NPUPOTHUS ra3, Taka U MpH neTposa bearapus e u3nsio 3aBucuma
OT BHOCa Ha cypoBuHata. [logoOHO W TpM Ta3za, B EJIEKTPOCHEPTHIHHUS CEKTOP
ynotpebara My € olle nmo-orpannyueHa. V3mnoissa ce OCHOBHO OT JM3EJIOBH arperatu u
MaJKd pPE3epBHU  €JeKTpoeHepruiiHu cucreMu. OCHOBHUAT mOTpedUTEn €
TPAHCIIOPTHHS CEKTOp. ['0aUIIHOTO TOTpeOIeHUE BB3IU3a CPpeaHO Ha 4.5 MIH. T.
He(TeH eKBUBAJICHT KaTo OT TAX cOOCTBEH JOOUB ca okouo 25 xui. T. (~ 1%). Pycus e
OCHOBEH JIOCTaBYHMK Ha CypOB METPOJ, KOWTO ce mpepaboTBa OT paduHepusaTa Kpaii
Byprac ,,JIVKOMJI HepToxum®, KOSATO € M3TOUHHK HA MAPHUKOBM T'a30BE B PErHOHA
KaTo 4ecTo € rio0sBaHa OT PerMOHATHUTE HAA30PHU OPraHU 3a MPEBUIIABAHETO HA
J0IycTUMHUTE UM HOpMU. [TostoBUHATA OT IpepaboTeHUs ETPOIT U IPOAYKTUTE OT HEro
ce M3HacAT Karo papuHupanu. Ponsita Ha meTposa B mporeca Ha AeKapOOHU3aIHs BCe
OlLlE HE € B IOCOKA HAa OTKAa3, KaKTO MPH BBIVIMIATA — IPOLEC, KOWTO 1€ 3all0YHE CIIE]]
IIPEXOJHMS Nepuo]l 3apaau 3abpaHara 3a MPOU3BOJACTBO HAa JBUIATENIM C BBTPEIIHO

ropese B Tpa”cnopra cien 2035 r. 3a crpanure ot EC.

EnepruiiHusT MUKC Npu mbpBUYHATa eHeprus Ha Kanama e pazHooOpa3eH BBIPEKH
OrPOMHOTO HaJIM4YMeE Ha NeTpoit 1 ra3. KomOuHanusaTa oT pa3inuiu eHepruiiHu U3TOYHULIU

e nokazana Ha ¢gueypa 2 (CAPP, 2019).

@Duczypa 2. [Ivpeuunu enepeuiinu pecypcu na Kanaoa (2019)

APYTH
ANOPOEHEPTAA W
MeTpon
3BT%

MpupogeH ras

Hszmounux: CAPP (2019)
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3apanu penepanuszanuaTa Ha TEPUTOPUUTE U OTPOMHATA IUIOL, KAKTO U HEChPAa3MEPHO
pas3IpeneneHoTo HacelIeHne, EHEPTUHHUAT MUKC CE Pa3jinyaBa 3a BCAKa €1Ha OT IPOBUHIUUTE.
Hokato B OHTapuo mnpeobianaBa JeqbT Ha XUAPO M siApeHara eHeprus, B AnObpra u
CackaueBaH JOMHHMpAILM ca U3KOIIAEMUTE TaM METPOII U IpUpojeH ra3. ChIOTO BaKu U IIPU
€JICKTPOCHEPIUMHMS MUKC. 3a pas3iiika oT bwirapus, Berimmara 3aemar ensa /% B Aena, a
xuapoenepruara Hajg 60%. B enextpoenepruiinus cexrop Kanazna € Ha mbT 1a MOCTUrHE
BBIJIEPOIHA HEYTPATHOCT CbBCEM CKOPO, HO IIOCTUTAHETO Ha TaKaBa IIPU I'bpBUYHATA EHEPrus

€ OT BAXXHOCT 3a KpafIHHH pe3yiTar.

B 0600mienre ot mbpBa riiaBa OCHOBHUTE M3BOJIU Ca CIICAHUTE:

» T100aTHOTO 3aTOIUISHE C€ JIBJDKU Ha MOBUIIICHOTO HMBO HA MTAPHUKOBU Ta30Be
C aHTPOIIOTCHEH XapakTep (CJIeCTBUE HAa MHYyCTPUAIA3AIUATA)

» OCBh3HaBa ce KAaTo MpoOJieM Ha MOJUTHUYECKO HHUBO;, HAay4yHaTa AUCKYCHUS €
HaJIUIE U € TIPUII0o3HaTa Ha MOo-KbeeH eTal (B cpeaaTa Ha 90-te roa. Ha XX B.),
KaTo CE OYePTaBaT U MbPBUTE MHCTHTYIIMNOHATHHN aHTQKUMEHTH 32 HAMAaJIIBaHE
Ha MMapHUKOBUTE EMHUCHH, 32 Jla CC BhPHE TEMITa Ha TTOKa4YBaHE Ha TiiobaaHaTa
TeMIiepaTrypa 0 HUBa, KOUTO HsMA J1a BIUSAT HA IPOMEHUTE B KJIUMaTa

» OCHOBEH M3TOYHHMK Ha reHepupaneTo Ha [1I" e eHepruiHUAT CEKTOp, C BOJECII
JIJT Ha BbriepoaHute emucuu cpen I

» wMeroauTe 3a u3MepBaHe Ha HuBaTa Ha CO2 B aTMocdepaTa ce OmpenessT OT
eHeproustouHuka; EF eqununara 3a usmepBane Ha HuBaTa Ha CO2, Bb3 OCHOBa
Ha KOWTO Ce M3TOTBS MHBEHTAPH3AIMOHEH JTOKJIAJ 32 BCEKHU €HEPTrOM3TOUYHUK
(6en. ocnosen unouxamop npu muvpeosusma c 6venepoonu emucuu, 6xc. |l
enaea, 2.2)

» B bbarapus enekTpoeHEePTUHHUAT CEKTOpP € BOJCI] B HUBATa HA EMUTHpAHE Ha
MapHUKOBH eMUCUU B aTMoc(epaTa qokato B KaHana e JOOMBHUAT CEKTOp Ha
M3KOMAaeMHU TOPHBA, CHINO PA3MIIekKIaH KaTO YacT OT eHepruiiHus cextop. 1 B
JIBETE€ CTpaHU HUBATa Ha emMucuu Ha enuHuna Ha bBII ca Ha cxonHu HUBA, T.€.
WKOHOMHKHUTE Ca CHEprOMHTEH3UBHHA. HUBaTa Ha BBITICPOHN EMUCHH HA TJIaBa
OT HACEJICHHUETO CHIIO Ca Ha BUCOKU HUBA, HAJl CPETHUTE 32 PA3BUTUTE CTPAHU

» Ot aHamm3a Ha CHEprUifHATa CHUCTEMa CTaBa SCHO, Y€ BBIVIMITHUTE
€JEKTpOLeHTpaIn ca OocHOBeH eMuteHT Ha CO2, a BEUM ca Hucko wim
0€3eMHUCHOHHH, HO C HA-MaJTbK JISJT CpeJl OCHOBHUTE CHEPTrOM3TOUHUITN

> HeHOO6pa3}/'BaHCTO B eHepFHﬁHHH MHUKC IMIOKa3Ba MO-HUCKU MPOHU3BOACTBCHU
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pazxonu Ha BEM 1 mo-BuCOKHM Ha KOHBEHIIMOHATHUTE €HEPTUMHU U3TOYHUIIN

1. MEPKH 3A HAMAJIEHUE HA BbBIVIEPOJHUTE EMUCUHU

1. MEXKAYHAPOJHMU ITOJIMTUKHU 3A HAMAJISIBAHE HA
BBIJIEPOJHUTE EMUCHUHU

Crnen karo mI00aTHOTO 3aTOIUISIHE € IMPHIIO3HATO KAaTO CBETOBEH MPOOJeM 3armouBa
(dbopMHpaHETO HA MOJUTHUKH 32 HAMaIsABaHe Ha edekra My. [IbpBUAT opuIMaIeH TOKyMEHT 3a
MOJINTUYECKA aHraxupaHoct € “PamkoBara konBeHuusa Ha OOH 1o u3menenue Ha kiimmara’ OT
1992 r. (UNFCCC). ,IIporokonsT or Kmoro*“ or 1997 r. mpencraBisBa pa3lldpeHHE Ha
PamkoBara kxoHBeHUMS. J[OKYMEHTBHT € MEXAYHAPOAHO CIOpPAa3yMEHUE 3a KOHTPOJI Hal
mobannoro 3arorusine (UNFCCC, 1997). IMoamucanmute ro Abp)KaBH C€ aHTaXUpAT ja
HaMalsIT €MHCHHTE CH Ha MapHUKOBH rasoBe. Bmm3a B cuma or 2005 . u e mbpBOTO
MEXIyHApOIHO CIOpa3yMEHHE 3a Ola3BaHe Ha OKOJHara cpena. JJOKyMEHTBT BBBEXKIA
MEXIyHapO/JHaTa ThProBUsl C KBOTH 3a BPEIHU €MHCHHU, OCHOBAaHA Ha Ma3apeH MPUHIIMII 32
perymupanero uM. Llenta e B mepuona 2008 — 2012 1. u3xBbpisiHeTo Ha AeBerTe Bogeww [ na
Ob1e 3aHmxkeHo ¢ 5.2%, B cpaBHeHHe ¢ HUBaTa uM oT 1990 r. , IIpotokonsT or Knoro* obaue
HE 3aJbJKaBa BCsSIKa MOANKCAIA IO CTPaHa Ja CBUE€ EMHUCHHTE CH C TO3M MPOLEHT, a ONpeaess
JaJIeH TIPOIIEHT OT €MHCHH 3a BCSIKAa CTpaHa CIope]] MKOHOMHUYEecKara i cTpykTypa. bearapus
e noanucana [Iporokona u ce aHraxupa Aa HaMaldd KOJUYECTBOTO BpelHU eMucuu c 8%,
koskoto e 1enta Ha EC. KbMm kpas Ha 2012 r. nenute ca npensnbianenu (MAOC, 2020). Tosa
obaue ce OBKM HE Ha MEPKH 3a HaMalsBaHETO MM, a 3apajJd MPOMsHA Ha CTOMAaHCKara
KOHIOHKTYpa cjeJl MOJIUTUYeCKuTe npoMeHu npe3 1990 r. u mpeMuHaBaHETO KbM OTBOpPEHA
nazapHa uKoHoMmuka. Karo crieactBue roisiM Asl OT MapHUKOBHUTE ra3oBe, I€HEpUpaHH OT
TEXKaTa MPOMHUIUICHOCT, MMO-HUCKATa MPOU3BOIUTEIHOCT U M., BOAAT J0 €CTECTBEHHUS UM
cras.

IlenTa 3a Kanaga e cmaj Ha eMUCUUTE Ha TTAPHUKOBH ra3oBe ¢ 6% crpsiMo HUBATa OT
1990 1. B mepuoma 2008 — 2012 r. (Hrvatin, 2016). Ctpanara ce mpoBaJist KaTo He caMo, 4e He
HaMaJIsiBa eMHCHHTE CH, a TH yBenudasa ¢ 30%. B pesynrar npaBurenctBoto orreris Kanana
ot ,,IIpotokona ot Kuoro* mpe3 2011 r. u ce Bpbia otHoBO mipe3 2016 1. ¢ mo-aMOUIINO3HU

OCIn.

Ll lapmkkoTo cnopazymenue’ ot 2015 r. 3amara no-ApacTUYHU UETH, @ HIKOJIKO TOJUHU
Mo-KbCHO ,,JlakThT oT Imasroy* BbBexkna Beue BpemeBH XOpu3oHT 2030 r. 3a mpbB MBT
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opunManHo JuIEepUTe Ha cTpaHute mo [lakta mocTurar chbIjlacue 3a OTrpaHHMYaBaHETO Ha
100MBa ¥ MOTPEOJICHUETO Ha M3KOIAEMUTE TOPHUBA KaTo METPOJT ¥ BhIVIMIIA.

B nocnenpai eran Ha MEXIyHapOIHUTE TOJIUTUKY 110 ieKapOoHu3anus bearapus karo
ctpana-uieH Ha EC mpuema aa u3mbiHu OoOIIMTE LEIM 32 HaMaJsiBaHEe HAa €MHCHMTE C Hail-
Masko 55% 1o 2030 r. cnpsimo HuBata uM ot 1990 r. Crparerusara va EC ,,EBponeiicku 3eneH
NaKkT* 3a KIMMaTuyHa HeyTpasHocT oT 2021 r. nobuBa TepmuHa ,3eieHa caenka™ Ha EC.
EBpornefickusr 3eneH nakt npepbina OONHOCTTA B JUACP MO MOJTUTHKUTE, MPEANPUETH 32
ola3BaHe Ha KJIMMara, He3aBUCHUMO J1ajii TAKUBA Ce MpUJIarar B Apyry CTPaHU.

Crnen psa3bk nonutuyecku odpar B Kanazia, ctpanara npuema Ja u3biHu ,, [ [apukkoTo
cropazyMeHue' U a Hamanu HuBara Ha emucuute cu ¢ 30% g0 2030 r. ciopsimo 2005 1. Tlo
BpeMe Ha cpemara Ha COP26 B ['masroy nekiapupa, 4e TO3M Js1 HE € JOCTaTh4yeH 3a LETUTe

Ha JexapOoHu3alus u 3aBuiasa nenute Ha 40-45% (Richards, 2021).

2. BJITAPHS KATO YACT OT EBPOIIEMCKWSA 3EJIEH ITAKT U
CUCTEMATA 3A THPI'OBUS C EMUCHUU HA EC

,»EBPOIEUCKUAT 3€JIeH MaKT* € OCHOBHATa CTpaTrerus, oT KoATo bearapus ce Bonu B
U3IIBJIHEHUETO Ha aHTXUMEHTUTE CH 3a KIMMAaTU4YHA HEYTPAJHOCT. 3aJO0KECHHUTE LEIH ca
IIOCOYEHH U B criopasymenuero or Inasroy. CeuiHocrra Ha [lakta € EC na crane mbpBuUST
HEYTpaJIeH 10 OTHOILIEHHE Ha KinMara KOHTUHEHT 0 2050 r. OCHOBHHTE MHCTPYMEHTH 3a
MTOCTUTaHETO Ha LEeNTa BaXkaT 3a BCUUYKUTE 27 cTpaHM-wieHKHU. [lakeThbT OT 3aKOHOAATEIIHU
mepku ot EK o3arnasssar ,,[loarorBenu 3a nen 55 (ka anen. Fit for 55). Cextop enepreTuka
€ BOJIEL] EMUTEHT Ha MapHUKOBH ra3ose B EC. IIpon3BoACTBOTO M M3MOJI3BAHETO HA EHEPIHUS
reHepupa noseue oT 75% ot emucunte Ha [II. JlexkapOoHu3amusita WM MPOLECHT Ha
HaMaJIsiBaHE Ha BbIVIEPOJIHUTE EMUCUU B aTMOC(epara, € OT KJIIF0UOBO 3HAYEHHE 3a IOCTUTAHETO
Ha LeJuTe B objacTTa Ha Kiumara. JlekapOoHM3alusATa € U B OCHOBAara Ha JIBJITOCpOYHATa
cTparerus 3a knumaruiHa HeyTpainHocT Ha EC no 2050 r. Ot EK onpenensat gact ot nepuoaa
KbM BBIVIEPOJIHA HEYTPATHOCT KaTo mpexoneH. [IpouechT n3nckBa BpeMeBU MEPUO JTOKATO
MKOHOMHUKHUTE 3aMEHSAT €MHUCHOHHHUTE EHEPruiHU U3TOYHHUIM C MO-HUCKOEMHUCHOHHH WU
u3LsI0 6e3eMrucuoHHU. ToBa 03HaYaBa CTPYKTYpHA IMPOMSHA Ha IIpeMaxBaHe Ha BhIVIEPO/A OT
IIPOU3BOACTBOTO HA EHEPTHUS.

3arouHanara BOEHHA MHBa3us Ha Pycus B YkpaiiHa n0oBeXna 10 IPEOCMUCISIHE Ha
uenure, 3anoxeHu B 3enenus nakt Ha EC. [Ipobnemurte B 1ocTaBKUTE HA EHEPTUITHU pecypcu
3acsrar Hal-Ipsiko ra3oBuTe noctaBku oT Pycus 3a EC. beirapus € eqHa ot mbpBUTE CTpaHH,
Ha kouTto Pycus cnupa nocraBkute Ha npupoeH ra3. Cutyanusara 1nokasa CuiaHa 3aBUCUMOCT
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Ha ctpanuTe oTr EC OT pyckuTe JOCTaBKH Ha M3KOMAEMHU TOpUBA. 3apaiu HEAOCTUI'BT Ha
IIPUPOJCH Ta3 B IIBPBUTE MECELHU CleJ BOMHATa M BHUCOKMTE My LIEHM Karo pesyarar, EK
00sBsiBa B OTroBOp Mo-amOunmo3nus rian REPowerEU 3a moumasane Ha B300HOBsIEMara
eHeprusi B eHepruitHust Mukc. [Ipon3BoACTBOTO Ha YKCTa eHeprusl NpuaoOrBa HOBU LENH 3a
CTpaHUTE-4IEHKH, cpel kouto u bearapus. [locraBena e HoBa nen 3a yBennuyaBane Ha BEU B
eHepruitnus Mukc 10 45%, T.e. ¢ 5% noBeue OT nocieqHara 3ajlokeHa 1es B EBponelickus
3€JIEH MaKT.

[Ipomenn HacThIBaT U B T.H. EBpomnelicka cuctema 3a Tepropus ¢ emucur (ECTE). Ta
MPOABJKABA J1a € BOJCHIMAT MEXaHM3bM 3a HaMmalliBaHE Ha NapHukoBuTe razose B EC.
BuBenena c ,,IIporokona or Knoro* mpe3 2005 r., cucremara mpeacTarisiBa 00pcoBO ThpryBaHe
Ha ToH CO2 (xBota). Llenta e mpousBoicTBara ¢ Bucoku HuBa Ha CO2 na 3ammamar 3a
emuTHpaHeTo uM. [lo To3u HauMH mie OBAAT CTUMYIUpPAHU Ja MPEMUHAT KbM MO-HHCKO
E€MHUCHOHHU €HEePruiiHU U3TOYHUIM. DUHAHCOBUTE MOCTHIUICHUS OT MPOJAKOUTE HAa KBOTHU CE
M3Mmo3Bar 3a puHaHcupane Ha aekapoonm3anmsta B EC. Ot 2021 1. cucremara ce peopmupa
npactuyHo. HoBuTe Mepku ca cboOpa3eHH ¢ MOCTUTaHETO Ha LEINUTE 10 IeKapOOHU3aLUATa 10
2030 r. [TocteneHHoO Oe3MIaTHUTE KBOTH 32 MKOHOMUYECKH YSI3BUMHUTE CEKTOPH I1I€ OTIIaHAT,
PE3epBbT 3a CTAOMIHOCT HaAMaJIeH, KaTo B ThProBHsITA 1Ie OBAaT BKIIOYEHNU U HOBHU CEKTOPH.

bearapus ce BxitouBa B ECTE npe3 nocneHara ronuHa Ha IbpBUsL €Tall Ha CUCTEMara
cinen npuemanero Ha crpaHara B EC or 2007 r. Bximtouenu ca 130 nmpeanpustus u 4
aBuannoHHu oneparopu (MAOC, 2021). CbriiacHO periaMeHTa MpeanpusTUsITa, TeHepupariu
CO2 B npousBoaCTBEHATa CU IEMHOCT, TpAOBa Ja IUIaliar 3a Konudyectsara uM. [IbpBoHadaiHo
BCSIKO €/THO mojydaBa Oe3rarau kBoTu (1 kBoTa € ekBuBajeHT Ha 1 ToH emucun ot CO2), a
IIpU HAJXBBPJIIHETO UM KyIyBa upe3 Thpr JombiaHUTeNHU KBOTH. KbM 2020 r. Ge3mnarHOTO
pasnpezensHe Ha KBoTHU npenacTanisBa 40% ot oOuus Opoit HaauYHH.

CoracHo ouenkara Ha EK, Beripeku Hampeabka oT 1990 1. HacaM o HamMaJIsIBaHETO Ha
emucunute Ha [II, Bbbarapuss € WMKOHOMHMKATa ¢ HaW-WMHTEH3WBHU NApPHUKOBH Ta30BE, a
BBIUIMIIATA TIPOIBJIXKABAT Ja ca OCHOBEH M3TOYHUK Ha eHeprus (EP, 2021). ChoTHOIIEHHETO HA
emucunre Ha III" kbm BBII ocraBa Hali-Bucokoro B EBpona. IlogabpkaHUAT HKOHOMUYECKHU
pactex oT Hax 3% Ha BBII rogumno ciaex 2015 r. 1 HechIIECTBEHUS CHajJ HA €MHUCUUTE,
M3HCKBAT JOMBIHUTEIHN MEPKH 32 pa3elisHE HAa PbCTAa OT EMUCHMTE, TaKa Y€ MOJUTHKATa J1a
e ycroifunBa. Karo monoxuTenHa € OTYeTeHa MOJMTHYECKaTa 3asBKa 3a HaMalsiBaHe Ha
BBIVIEPOJHUS MHTEH3UTET HA HMKOHOMUKATa Ype3 eHepruiiHa TpanchopMalius, yBelnyaBaHe Ha
MIPOU3BOJICTBOTO Ha €HEPrusi OT Bh30OHOBSIEMH M3TOUHHUIM M MON0OpsiBaHE Ha eHepruiiHara

€(eKTUBHOCT.
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3. AHCTUTYIHMOHAJIHU MEPKU 3A HAMAJIEHUE HA
BBIVIEPOJHUTE EMUCHUN

Cpen mnpaButencTBeHUTe Mepku KbM 2023 1. B mpomec Ha W3IMBIHCHHE €
HNHTerpupanusT 1iaH B o06acTTa Ha eHepreTukara u kiauMara Ha P bearapus (MHITEK). Cnep
Karo MocJie/IHaTa HalluOHAJIHA eHepruiiHa ctparerus ntuya npes 2020 r., kbm 2023 1. cTpaHara
HsMa akTyanusupasa takaBa. MHIIEK e ¢ xopuzont 1o 2050 r. u e cnenctBue Ha EBponeiickus
3eseH nakT. JlokyMeHTBsT € KpuTukyBaH oT EK 3apanu smmrcara Ha KOHKpETHH MEpPKHU 3a
U3MBJIHSABAHE HA LEINUTE 3a JeKapOOHHU3AIMS.

B cranoBumero cu no MHIIEK ot EK otuntar, ue B riiaHa nMa ChIlleCTBEHU IPOITYCKH
B nHpopmanusta u nanaute (EK, 2020). B gactra 3a nexapbonusanms, 6asupana na BEU, ot
IIECT MPEMOPBHKU HAITBIHO OTPA3EHU Ca JBE.

Kputukute Ha EK ca HacodeHH KbM JIMIICaTa Ha IUIaH 3@ OCTENEHHOTO U3BEKIaHE Ha
BBIVIMIIATA OT YIOTpeda B eHePruitHug MUKC. [lpyr KpUTUYEeH MOMEHT € JIMIIcaTa Ha IJIaH 3a
orpaHMYaBaHE HA E€MUCHUUTE W3BbH CHEPTrUUHUS W TPAHCIOPTHHS CEKTOP, KaTo Hampumep
eHepruiiHara e(eKTUBHOCT U JAPYTH CEKTOpH, 3BbH obcera Ha ECTE.

Cornacao MHIIEK ce ouakBa kpaiiHOTO OpyTHO moTpeOsieHne 1a HapacTBa IUIAaBHO B
nepuozaa 10 2030 . karo cpeaHus TEMIT Ha HapacTBaHe B riepuoaa 10 2025 1. e ¢ okoio 0.75%

Ha roquHa 1 ¢ 0.4% cnen 2025 r., mokazano Ha mabdauya 2 (EK, 2022).

Tabnuuya 2.  Cpeden memn Ha Hapacmeane Ha KPAiHOMO OPymHo nompeonenue Ha
eneKmpoenepzus

WHITEK [GWh]

Cuenapuit 2022 |2023 |2024 2025 |2026 2027 2028 2029 (2030

notpebieHne Ha
EJICKTPOCHEPT S B

CTpaHara

bpytHo kpaiino (41,16 41,48 (41,8 (42,12 (42,29 |42,47 |42,64 42,81 |42,97

Hsmounux: no oboowenu oannu om UHIIEK (2022)

C omnex Ha CICHapusa CicCBa MPOU3BOACTBOTO HAa CICKTPOCHEPIrud Ja OTroBapsA Ha

TBPCCHCTO . TpH6Ba Ja C€ oTUcTar ABa OCHOBHH (paKTopa:
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» 3aJI0BOJSIBAHE Ha BBTPEHIHOTO MOTPEOJIEHUE 4Ype3 EHEPTHHU PEeCypcH, ChINIACHO
MPUETUTE HA €BPOIECHWCKO HUBO M3TOYHHIIM B CHOTBETCTBHE C moiauTHkuTe Ha EC 3a
Ola3BaHe HA KJIMMaTa U AeKapOOHH3aIHs

> 3ama3BaHe Ha HETHHS H3HOC Ha EJCKTPOCHEPrusi, KOWTO BOIU /1O (PHHAHCOBU
MOCTBIUICHUS B €IEKTPOCHEPTUITHUS CEKTOP U OCUTYpsIBAaHE HA PECYpC 3a NHBECTUPAHE

B TCXHHUYCCKOTO HOI[O6pCHI/IC, KarmanuTeT U MTHOBAaIlMX Ha GHGKTpOGHepFHﬁHaTa CcHUCTEMA

OyakBaHOTO yBelIMYaBaHE Ha OPYTHOTO KpailHO MOTpeOieHHe Ha eIEKTPOCHEPIHs He
Mpernoiara CBMBaHE Ha MOIMHOCTHU, KAaKBOTO OM OWJIO 3aTBapsSHETO Ha BBIVIMIIHUTE
CJIEKTPOLICHTPAJIM, a aJleKBaTHaTa MM 3aMsHa C aHAJOTMYHH MOIIHOCTH, ChOOpa3eHu

TEXHOJIOTHMYHO C LCIINUTEC 3a I[eKap6OHI/I3aIII/I$L

HanmoHamHusT TU1aH 32 Bh3CTAHOBSABAHE M YCTOWYMBOCT € HAH-aKTyaTHHUST ITOJUTHYECKU
JOKYMEHT KbM HadasioTo Ha 2023 1. 3a nenute mo aekapOoHusanus Ha bearapusa. Cien ner
HeonoOpenu minaHa oT EK, okoHuUaTenmHUSAT NpeIBUkKIa HOBU 3aJ0KEHHU LEIH Karo Haii-
BROXXHUSAT € YCKOPEHO HaMallABaHE Ha JieJia Ha BBIVICPOJHUTE EMHUCHH OT MPOHU3BOJICTBOTO HA
enekTpoeHeprusi. CpokbT 3a MOCTUTAaHETO UM 110 Kpas Ha 2025 1., cnazg ¢ 40% crnpsmo HuBara
uMm ot 2019 1., koraro ca Bb3iu3anu Ha 42.2 maH. . (MAOC, 2021). T.e. no 30 rouu 2026 r.
bearapus Tpsa6Ba na Hamanu BeIviepoaHuTe emMucuu ¢ 16.9 muH. T. [Inanupa ce ToBa aa 3ajerse
B 3aKOHa 3a OrpaHMYaBaHe Ha MU3MEHEHHeTO Ha kinMara (MHHHMCTEPCTBO HAa MHOBALIMUTE U
pactexa, 2022). O6eKT Ha IbprKaBHATA MOJUTHKA Ca BBIVIMIIHUTE €JIEKTPOLIEHTPAIN KaTo Hal-
rOJISIM EMUTEHT Ha apHUKoBH emucuu. [Ipensun, ye EF 3a mpoussoactBoTo Ha 1 MWh e 1.2
3a Mapumikus 6aceitt, To 40% mo-manko eMucuu ce paBHsaBa Ha 50% Mo-MaJIKo MPOU3BEICHA
eJIEKTPOEHEeprus OT BbIIUINHUTE enekTpoueHtpanu. HIIBY He obxBama B pedopmara
BCHUUYKHTE €JIEKTPOLIEHTPAJIH, paboTely Ha BbInIa. He ce mocouBa ko MOIIHOCTH TpsiOBa J1a
Obaar 3arBopeHu. KpaiiHoto pemienue e e cbe 3akoH Ha HaponHoto csOpanue npes 2023 r,
€ MMOCOYEHO B Iasara ,,CrnpaBeanus npexon’ . Komucusita no enepruen npexoxa koM HIIBY e

Habenszana ocHoBHu Mepku (ME, 2023), a umenHo:

> YBenuuaBane Ha kanauurera Ha BEUW B boearapus ¢ nmone 3500 MW nonbiHuTeHA
MOIITHOCTH, TIPEAUMHO BIATHp U cibHIE 10 2026 1. ToBa TpsiOBa na Ob/ie TOCTUTHATO
ype3 Habop OT aMOUIIMO3HH pedOpMH 3a yBEITHMYaBaHE HA MPOU3BOJICTBOTO HA CHEPTHS
or BEM u nHBecTHIIMM B MOJKpENa Ha pa3rpbllaHeTo Ha noHe 1425 MW ot To3um ka-
nauuret ot BEU, cbe cbBMecTHO pa3nonoxenu none 350 MW cucremu 3a cbxpaHeHue

Ha CHCPTHUA
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> Cp3raBaHe Ha HAaMOHATHA MH(QPACTPYKTypa 3a ChbXpAaHEHHE HA EIEKTPOCHEPTHs Ha
MpexkoBo HEBO OoT 6000 MWh m3non3Baem eneprueH kananurer. ChOpPBKCHHUITA CE
CBCTOAT OT OaTepuu, HHBEPTOPH, TpaHCHOPMATOPH, CHUIIOBA EIIEKTPOHUKA/UHTEIUT¢H-

THHU CJICKTPOHHUA YCTpOﬁCTBa M aBTOMAaTHU3alysA Ha YIIPABJICHUCTO

> Tloakpena 3a BbBEXAaHE HA MWIOTHU MPOEKTH 3a IPOU3BOJCTBO Ha 3€JI€H BOJOPOJ U
Ouoras, BKIIOUUTEITHO HHCTAIMPAHETO Ha Hail-Masiko 55 MW eneKkTponu3epu u Cbopb-
KEHHUs 3a OMoras ¢ MOITHOCT Hail-manko 9 MW. Bxurouenu ca cpiio pehopMu U UH-
BECTUIIMHU B 00JacTTa Ha eHepruitHaTa e()eKTUBHOCT, @ UMEHHO TOJIKpena 3a 00HOBSI-
BaHE Ha crpajiHus (poHA C 1es HamalsiBaHe Ha MOTPEOJIEHUETO Ha IIbPBUYHA €HEPIUs

cpeano ¢ noHe 30 % Ha Hal-MaJIKO 5 MJIH. KB. M. TLJIOI]

> Ilonkpena 3a Hait-manko 10 000 momakuHCTBa 3a 3aKylyBaHE Ha HOBU '"Hail-1oOpu B
KJ1aca" CTbHYCBU CHCTEMH 332 OMTOBA Topeia Boia M POTOBOJITAMYHUA CUCTEMH C MOIII-
HocT 10 10 kWp, 3a na ce yBenmuuu JenbT Ha Bh30OHOBsIEMaTa CHEPrUsl B KPAMHOTO

HOTpe6HeHI/Ie Ha CHCPIUA OT JOMAaKHMHCTBATA.

> Tloakpemna 3a tururanu3anusaTa U yBeJIM4aBaHe Ha KamaluTeTa Ha eJIeKTPOIPEHOCHATa
Mpeska 3a uHrerpupase Ha 10 4 500 MW noBu momuoctu ot BEU, karo chiueBpe-

MEHHO C€ yBEIMYM KaaluTeThT Ha MeXIycucTeMHuTe Bph3ku ¢ 1 200 MW.

Pemenuero Ha 48-to Haponno crOpanue, ¢ KOETO ce 3aabiikaBa MPaBUTEICTBOTO Ja
IIPeIOrOBOPH YIBJKaBaHE HAa CPOKOBETE 3a 3ala3BaHE HA MOIIHOCTUTE OT BBbIJIMIIHWUTE
enekrpoueHTpainu 10 2038 r., e B nporuBopeure ¢ npueroro B HIIBY kpaiiHo penienue 3a
3aTBApSIHETO UM J0 HavyasoTo Ha 2026 T.
3allo)KeHUTe WHAMKAaTUBHU 1€ ca IMpU CLEHAapuil 3a MOCTUIaHE HAa HaMaJeHHEe Ha

BBIVIEPOJHUTE EMUCHUH OT €JEKTpoeHepruiiHus cextop ¢ 40% 1o 2026 r. cupssMo HUBaTa UM OT

2019

Kanana 3amouBa nHBeHTapusaius Ha emucuute cu Ha [1I" ipe3 1994 r. cnex xaro mpuema
UNFCCC. I[IppBusT HallMOHAJEH TUTaH 3a kinMata Ha Kanana e [Tankananckara pamka 3a 9ucT
pacrex u u3menenue Ha kiuMara (PCF). Ipuer e npe3 2016 . (6e3 npounnus CackaueBaH,
KOSATO JCKJIapupa, 4e IIe M3MBJIHSABA CBOM MEPKH 3a IIeJUTe), BKIOYBA Haa 50 Mepku 3a
HaMaJIsIBAaHE HAa EMUCHHTE U BBEXK/1a BBIVICPOIHUS TaHbK. TOH € BojeI 3a HaIllHOHATHHSI TUTaH.
Cuwurta ce, 4e IeHo00Opa3yBaHETO Ha BHIVIEPOAHUTE €MHUCHH 111 HACHPYH MHOBAIIUUTE B YACTHUS
CEKTOp /a ThpCAT €EeKTUBHU HAYMHM 3a MOBHUIIaBaHE HAa €()EKTUBHOCTTA CH Upe3 MO-MaJKO

3aMbBpPCABAHC C IMMAPHUKOBU I'a30BC. B KaHaJICKH4A IIJIaH C€ OTUYHUTAT U q)HHaHCOBI/ITe 331"}761/1,
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KOWTO CTpaHara Ille ThpPIU ako He MpeArnpueMe AeHCTBHUS 3a HaMajsBaHE HAa MapHUKOBUTE
razoBe. Mexny 21 u 43 muipa. C$ rogumino (6er. mexay 2 u 5% ot rogumnust BBIT) go 2050
I. e CTpyBarT Ha (enepasHOTO MPABUTEICTBO MOCICIUIIUTE OT U3MEHEHUETO Ha KIIMMara B
ctpanara. B3 ocHoBa Ha mepkute B PCF, emucuute Ha I1I" Tpsi6Ba na 6baar cBenenu g0 2030
r. Ha 532 Mt.

HenoobOpa3yBaHeTo Ha BHITIEPOJAHUTE EMUCHUU € IIUPOKO MPHU3HATO KAaTO €IUH OT Hai-
e(eKTUBHHUTE TOAXOAM 33 HamaliiBaHe Ha BwIepogHutTe emucuu. Upes PCF wmspkara ce
BBbBEXK/Ia B KAHAJICKUTE MPOBUHIMU. Besika OT TsX onpesens obiaraneto cropes cuerupukuTe
Ha UKOHOMHUKATa CH, CTETIEHTa Ha 3aMbpCsBaHE, COIMAIHATA TEXKECT U MOCTABEHUTE IENIU 32
penymupane. B bBpurancka KomxymOuss € BBBEIEH BBIVICpOJCH JaHBbK. Tol oOxBaria
IIPOU3BOJICTBEHHUS CEKTOP, KbJIETO BCEKH MeTpr4eH ToH ce obsara ¢ 50 C$ ot cpenara na 2022
r. KbM ropuBara e HaJlo)keH JaHBK OT 6.75 1IeHTa 3a BCEKU JIUTHD, a C MOCTHIUICHUATa OT HETO
ce (uHaHCUpAT MPOEKTH B 3€JeH TpaHcrnopT. B AnObpra, koATo € nuaep mo 100UB U
MIPOM3BOCTBO HA CYPOB IIETPOJI B CTpaHaTa, CUCTEMAara 3a TakCyBaHe ¢ XuOpuaHa. Ts chueraBa
(dbuKCcHUpaH JaHBK 32 BCEKH TOH €MHCHUU ChC CHCTEMa, Oa3upaHa 3a TroJEMHUTE MPOMUIILICHU
eMUTeHTH B HedTomoOuBHMs cekTop. JloMakuWHCTBaTa, KOWTO 3alulallaT JaHbKa, CIIOPEN
KOHCyMHpaHaTa €HEeprus, Mojy4yaBaT yacT OT IJIaTeHus JaHbK oOpaTHO mon ¢opmara Ha
TOAMIIIHA JaHbYHA OTCTHIIKA. 32 YETUPUWICHHO JOMAKHHCTBO TOAMIIIHATA OTCTHIIKA € CPEIHO
1079 CS$. Ilpomenwute Ha (egepanHo HUBO MPEABMK/IAT PACTUIHO YBEIMYCHHUE HA TaKcaTa Ha
65CS$ ot 2023 1. u 13 nenra Ha TUTHp ropuBo. B nmpoBuHMuTe KBeOek 1 OHTapmo € BhBEICHA
CUCTEMA 32 OTPAaHUYEHUE HA MAKCUMAJIHO JOITYCTUMU HOPMHU, @ HA/IBUIIABAHETO UM CE€ ThPIyBa
Ha nazapeH npuHiui. Cucremara Hanono6sisa ECTE.

OGmaranero Ha nomMakuHCTBara B KaHama € peBOJIIOIMOHHA CTHIIKA B CpaBHEHHUE C
mepkute B EC, kbaeTo mogo6Ho aeiictue ce mianupa oT 2025 . B To3u acniekt Kanaga moxe
Jla TIOCITYXH 3a MpuMep Ha no0pe neiicTBaia cucreMa 3a IeHoo0pa3yBaHe Ha BbIJIEPOIHHUTE
€MHUCHHU U3BBbH PAMKHUTE Ha MPOMUIILICHUS CEKTOP.

Oo6mara pamka Ha obnarane Ha QenepanHo HuBoO 3anousa ¢ 10$ Ha Ton CO2eq ot 2018
I, KaTo ¢ BCsSKa TOAMHA C€ yBeln4daBa JBOMHO u npe3 2022 1. moctura 50$. [IpoBuHIMuTE €
OTpaHUYEHUS] U THPrOBUS HA EMUCHHUTE TPsAOBa Ja MOCTUTHAT C BHTPEIIHH MEPKH KpaiiHaTa
HarmonanHa 1en a0 2030 r. Axo 1o kpast Ha 2022 1. He ca mokaszanu J00pHu pe3ynTaTd B Ta3u
HacoKa, I1e TpsiOBa J1a BbBEIAT MO-CTPOTH JOTOHBAIIU peryaanuu. [[puxoauTe oT BhITIEpOTHUS
JAaHBK OCTaBaT B IOPUCIAUKIIMITA HA BCAKA TMPOBUHIIMSA M TS MOXE Jia C€ paslopexkia ¢ TAX,

CIIOpE HYKINUTE CH. L[SITOCTHUAT MOAXO CE pas3Iyiekaa Ha S-TOAUIIEH MTEPUOL, KOMTO U3THYa
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B kpas Ha 2022 r. IlpernenbT HaA pe3yaTrarutre OT ACUCTBUATA ONMpPEAENs CIEABAIM MEPKHU
CHope] TOCTUTHATUTE PE3YTATH.

enenacouenure nercTBus 3a HamalsiBane Ha emucuute Ha [ ot apyrute cexropu
U3BbH CHEpPrUiHMs, € OT pelllaBallo 3HaueHue 3a MOoCTUrane Ha uenute Ha Kanana xbm
HUCKOBBIVIEpOIHA UKOHOMMKA. HamamnsBaHeTo 11e ce oTpa3u CyMapHO OT OOIIOTO KOJTMYECTBO
I, karo Te3u OT W3KOMAEMUTE TOpPHBA HAMAJSIBAT C MO-0aBEH MHTEH3WTET, 3apaju peaulia
MMPpCAIIOCTAaBKH! 3a MO-BUCOKUTC HUBA HA CMUTUPAHC OT TAX.

EnexkrpoeHepruitHUsT CEKTOp, KAKTO BbB BCHUKUTE IPOBUHIINH, TaKa U HAa HALIMOHAIHO
HHMBO, € HaMaJuJ eMucuuTe cu ¢ okojo 50% kbm 2020 1. cipsamo 1990 r. u 2005 ., koraro u B

JIBETE OTIIPABHU IOIMHM HUBATa ca WACHTHYHH, ToKa3aHo Ha ¢gueypa 3 (CER, 2022).

Duzypa 3.

[pepcTaBaHe Ha emucnnte Ha CO2 B enekTpoeHepruiHnS
cekTop Ha KaHapga

250
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Hszmounux: CER (2022)

Ot TeHaeHIMATA CTaBa SICHO, Y€ EJIEKTPOCHEPTUUHUSIT CEKTOpP MOXKE Ja MOCTUTHE
HeyTpanHu emucuu KbM 2050 1., HO MPoOIEMUTE C BUCOKUTE HUBA HA EMUCHH 111 MIPOABIKAT
Jla ce IbJDKaT Ha He()TOMOOMBHUS CEKTOP, TaKa KaKTO B bhirapus Ha BbINIMIITHATA CHEPTETHKA.
[Togo6HO Ha TeTposa, HE MajKa YacT OT CJIEKTPOeHeprusra, mpousBekaana B Kanama ce
u3Hacsa 3a CAILl. Jlokato mpu meTpoiia U METPOIHUTE MPOAYKTH M3HOCHT CIPsIMO 0OMBa €

oko110 90%, pu enekrpoeneprusta To3u asi1 e 10% (632 TWh npoussenenu u 67 TWh usHoc).

B 0606menune Ha |l rimaBa morar 1a ce OTKpOST CIICHUTE aCIIEKTH:
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boearapus u Kanaga ca npuenu MexayHapOIHUTE aHTAXMMEHTU 3a HaMalliBaHE Ha
BBIVIEPOJAHUTE €MUCUU B HAI[MOHAJIHUTE 3aKoHoaaresicTBa. 3a Kanama To3u mpoiiec
3ano4yBa 20 roguHU MO-KBCHO, CIEJ MpolecuTe B bbiarapus, Karo BBIPEKH TOBA
CTpaHaTa € NpHuBeEja B HALIMOHAJIHOTO CH 3aKOHOJATEJICTBO IUIAHOBE M CTPATETHH 3a
M3IBJIHEHUETO Ha 1enuTe. KpaitHara 1iein 3a ABeTe CTpaHu € HYJEBU HETHU MMaPHUKOBU
emucuu 0 2050 1.

B bbirapus npuBeXIaHETO Ha MEXIyHAapOAHUTE AHTAKMMEHTH 3a BbIJIEPOAHA
HEYTPaJIHOCT, TPOU3TUYAILA OCHOBHO OT ujeHCcTBOTO il B EC, € ,,IBoeH nporec’, Thid
Karo TpsiOBa /1a 3aJIeTHaT U B HALIMOHAITHOTO 3akoHojarencTBo. B Kanana to3u npoiec
e mo-omnpocteH. CTpaHara e mpuesna JoOpOBOITHO CBOU IeJIH U HaOesi3Ba CBOU MEPKH B
Ta3u HACOKa Karo ce MPUIAbpPKa KbM yCIIOBUSTA B MEKIYHAPOAHUTE CIIOPA3YMEHHUS OT
cpemurte Ha COP

[TonuTryeckuTe aHra)XMMEHTH U HAllMOHAIHY IIporpamMu B bbirapus He ca qoBenu 10
cnag Ha emucuure Ha CO2, Kato TO3M cHaag ce€ AbKH TO-CKOpO Ha
MPECTPYKTYpUPAHETO HA UKOHOMHUKATA ciell 1990 ., tokaTo XapakTepbT Ha KaHaJCKaTa
MKOHOMHMKA HE € CBWJI UHIyCTpHAIN3aLUsATa U OCTaBa Bojell cekrop Ha [1I7
[IspBOHAYATHUTE UHCTUTYIIHOHAIHU MEPKH B bbiirapus He hopmynupar sicHu 1enu, a
no-ckopo noxenarenau karo Te3u B UHITEK, nanpumep. A uMeHHO: 3a/10BoJIIBaHE Ha
BBTPEIIHOTO TOTpeOlIeHne upe3 EHEepPruidiHu pecypcH, ChIVIACHO TMPUETUTE Ha
€BpOINEIICKO HUBO M3TOYHMIIM B ChOTBETCTBHE ¢ moiuTukure Ha EC 3a onma3zBaHe Ha
KJINMaTa U JIeKapOOHU3AIIMs U 3ala3BaHe Ha HETHHS U3HOC Ha €JIEKTPOCHEPT s, KOUTO
BOIM 70 (PMHAHCOBHU MOCTBHIICHUS B €JIEKTPOCHEPTUHUHUS CEKTOP M OCUTYpsIBaHE Ha
pecypc 3a WHBECTHpaHE B TEXHUYECKOTO MOJOOpEHHE, KamaluTeT W WHOBAIMH Ha
eJIeKTpOeHepruiiHarta cucrema. EiBa cien npyueTuTe ey 3a NPOLUEHTHO HaMaJIeHUE Ha
emucuunte Ha [1I" cipsimo 6a30Ba rofgrHa, TaKMBA Ca 3aJI0KEHHU U OT OBJITAPCKUTE BIACTH
AKTyaJIHUAT IUIaH, KbM KOWTO ce npuabpka bearapus e HITY, cbo0Opasen ¢ uenute Ha
EC ,Fit for 55” u RePowerEU. 3anoxeHu ca mo-KpaTKd CPOKOBE 3a M3I'BIHEHUE Ha
LIETTUTE 32 CHaj Ha BbIJIEPOJHUTE EMUCUHU, HO KOHKPETHUTE aHTAKUMEHTHU ca CIIOPHU
3a MOCTUTAHETO UM

ECTE e BogemmusaT ¢puHaHCOB MEXaHU3bM, KOMTO HAChpYaBa EeMUTCHTHUTE J1a HAMAJISIT
E€MHUCHUHUTE CH, KaTO TOBAa KOMIICHCHPA PA3XOUTE TI0 TAX U OCUTYpsiBa (UHAHCOB PECypC
3a MHBECTULIMM B HUCKOEMUCHMOHHU W3TOYHHMIIM, HA KOUTO CE€ pa3uuTa 3a ,,3€JICHUS

npexo . Berpeku ToBa cMeCeHHT i XapakTep, ¢ eIEMEHTH Ha CBOOOICH U peryjnpaH
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raszap, iMa CBOMTE HECHBBPILECHCTBA, a pasnpeaeneHuero Ha npuxoaure oT ECTE nHe
C€ U3BBPIIIBA 0 OMPEICICHU TapaMeTpu

» Kanazckara cucreMa 3a TakCyBaHE Ha BBIVICPOJHUTE EMICHH YPE3 BBIVIEPOJICH TaHBK
OTYUTA MPEIUMCTBA KaToO MPEABUAMMOCT W IO-TOYHO IUIAHMpPAHE Ha Pa3xolIuTe 3a
OusHeca, 3a Abp>kaBHUTE (UHAHCH U 3a FpaxaanuTe. FiMa coruanieH eneMeHT, Thid Karo
4acT OT CpeACTBaTa OT JaHbYHUTE MOCTHIUICHUS CE BPBILIAT KbM UKOHOMHKATA C 1Ie Ja
HachbpyaT MHBECTHIIMHUTE B 3eiieHa eHeprus. [locimenHoro obave € CriopHO, Thil Karo
HsMa pasnucanu MexanusMu. Mnesra e karo taszu Ha ECTE — cnectsaBane ot pa3xoau
3a €KOJIOTHYHU JAHBIU Ype3 HOBHU ,,3€J€HHU " TEXHONOTUU. B Ta3u Bpb3ka KaHAICKUSIT
TIJIaH 3a JeKapOOHM3AIMs pa3unTa CHIIHO Ha HAyYHUS! pa3BOM, OKATO TO3U €JIEMEHT B
bobarapust nurncBa u ce NMpuUabpKa caMO KbM HACTOSIIUTE HAJIMYHU TEXHOJOTHUU 3a

nponcca

1. MOAEJIA 3A HAMAJIEHUE HA BBI'JIEPOJHUTE EMUCHUU B
BBJI'APUA U KAHAJJIA. CPABHUTEJIEH AHAJIM3 HA
IMPUJIIOXKEHUATA UM

1. PACTAINUTE HEHU HA BBIVIEPOJHUTE KBOTHU KATO HATHUCK 3A
OTKA3 OT BBIVIMIIHATA EHEPI'ETUKA

N3xoxmaiku OT HMBaTa Ha BBIJVIEPOJHUTE EMHCUHM OT JIBETE CUCTEMH 3a
enoobpaszyBane Ha Bbriepoanute emucun — ECTE B bearapus u BBITIEpoJieH AaHBK B

KaHaz[a, Morar aa ¢c€ o4epTasaAT CUJIHU U citabu CTpaHH U 3a IBCTC.

HamaneHnuero Ha BBITIEPOJAHUTE EMUCHH OT €HEPTUHHUS CEKTOP € ChbCPEIOTOUEHO Ha
IIBPBO MSICTO BBPXY CJICKTPOCHEPTHifHATA CHCTEMa KaTO HAW-TOJISIM €MHTEHT. 32 MbPBUTE 9
Mecenia Ha 2021 1. bearapus e emutupana 14 mua. T. CO2, karo 13.1 MiH. T. OT TSX ca OT
usrapsiueto Ha Bhrmnia (Moore, 2022). B TO3u KOHTEKCT yBEJIMYaBAHETO Ha IieHAaTa Ha
BBIVIEPOJTHUTE EMUCHH, 3aIUIAlaHN OT BBIJHUINHUATE EJICKTPOIEHTPAH, e Ce KaJKylupa B
KpaliHaTa IIeHa Ha TPOW3BeJeHaTa OT TAX eJCKTpoeHeprus. ToBa ImMe TH JIMIIA OT
KOHKYPEHTOCITOCOOHOCT 3a CBOOOJHHS Ta3ap B CTpaHaTa Cope] MKOHOMHYECKaTa JIOTHKA.
Taka MOCTENEHHO eNEeKTPOSHEeprusTa OT BBIJIMINA IE CTaHE MO-CKbIIA OTKOJIKOTO TasH,
MIPOM3BE/ICHA OT OCTAaHAIMTE U3TOUHHUIIM U THPCEHETO U I1e HaMamsBa. 3a MPOU3BOJICTBOTO Ha
1 MWh enektpoeneprust ot tpure TELl B Mapumikust 6aceiin ce otaensr cpenHo mo 1.3 T.

emucun CO2eq. Ot 2021 r. mpeoOnamaBamiata NpeajaraHa €JICKTPOCHEPTrHsita OT
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npeanpusTreTo € Ha cBodoaHus nazap (TEL] MAPUIIA U3TOK 2, 2022). B pe3ynrar u Ha
pacTALIUTE [IEHU HA eJIEKTPOEHEPTUsITa Ha €BPOIECKUTE ma3apu ot JAToTo Ha 2019 r. Hacam
MIPOU3BOJICTBEHUTE pa3XOAW U TE3W [0 EMUCHUUTE ca IMO-HUCKM OT TMPUXOJNTE Ha
peaiM3upaHaTa OpOAYKIMsS Ha TMa3apa Ha eJeKkTpoeHeprusa. B crenctBue ce crura o
cBpbxmeuanda npe3 2022 r. Taka nerute Ha emucuute Ha CO2 Bede ca 1moj CTOMHOCTTa HA
MIPOM3BOJICTBEHUTE Pa3XOAW W KPUBHTE Ha I[EHATa CIPSMO BBIJICPOJAHHTEC EMUCHUU U Ha
SIIEKTPOCHEPTHsITa TyOAT MpeceuHarta cu Touka. [1o To3M Ha4YMH MOBUIIABAHETO HA IIEHATA Ha
KBOTUTE Ha EMHCHHTE Beue HsAMa e(eKT 3apajud MO-BHCOKUTE €JIEKTPOCHEPTrUiHU IIEHU,
nokazanu Ha epaguka 1 (BHEB), koero e B ynrsp0 ¢ ¢punocodpusta Ha ECTE u ornanevana

MU3I'BJIHCHUCTO HA 3CJICHUTC LICIIN.

I'pagpuxa 1.

LleHn Ha enekTpoeHeprus Ha cBoboaeH nasap/emucum Ha CO2

== gMeKTPOEHePrMA Ha ceofoged nazap (EMWh) == emuckn Ha CO2 X

300.00
200.00

100.00

nepuog,

H3mounux: no asmopcku uzyucnenusi om BHED, Espocmam

3a 1a ce CTUTHE 10 CUTyalus MpH, KOSITO 1I€HaTa Ha BIVIEPOJHUTE EMHUCHU € IT0-BUCOKA
OT Ta3W Ha MPOU3BEICHATA EJIEKTPOCHEPT s, € HEOOXOIUMO MOBHUILIEHO ThPCEHE HAa EMHCUU U
mo-caabo ThpceHe Ha eNeKTpoeHeprus. B ciyuanTe, B KOUTO Ma3apHUTE NPUHLMIIM HE JaBar
oyakBaHusl e(ekT, ce BbBexaar perynanuu. Takes npumep € ECTE, kosto ot maszapHa, B
HAYyaJIoTo Ha JAEUCTBUETO CH, CUCTEMa 3aIlouBa Jia ce mpeoOpasyBa B xubpuaeH tun. Hampumep,
CIIeIBALMAT TIepuoj] Ha pedopMa Ha cxemara, KOMTOo Ie peryidpa JOCTaBYMIUTEe Ha rOpHUBa

cinen 2025 . AIMUHUCTPATHBHOTO HaMalisiBaHEe HAa O€3IUIATHUTE KBOTH M YBEITUYaBAHETO HA
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ropHara rpaHdlla Ha IIeJTa 3a HamalsiBaHE Ha BBIVIEPOIHUTE E€MHUCHUH, CHIIO MOXE Ja ce
pasmiexja karo perynanus. [logbpkaHeTo Ha ONpeaeIeHH HUBAa HA EMUCHUU C LIEJI [IOCTUTaHe

Ha KOHKPETHH IICJIN, CHII0 TaKa MOXKC 1a CC pa3rjiC/ia KaTO peryjianus.

2. CPABHUTEJIEH AHAJIN3 HA MOJIEJIA HA HEHOOBPA3YBAHE HA
BBIJIEPOJHUTE EMUCHUUN HA BBJITAPUSA 1 KAHATA

Ha To3u eran perymauuute Bbpxy ECTE He oka3Bar Bb3IECUCTBUE BbPXY
npousBoacteoto B EC (OECD, 2018). Moske na ce kaxe, ue ECTE oTtroBapst Ha yclioBusTa 3a
perymupan masap. Ot jgpyra crpaHa, OOpPCOBOTO ThpPryBaHE Ha KBOTH JiaBa JOCTBI Ha
Y4acTHULM A0 na3zapa, kouto morar ga crnekynupar. ECTE Tepnu Hali-uecTo KpUTHKHU 1O Ta3H
JIMHUS, & peauIla KOMITAHUK MTPU30BaBaT 3a M3YMCTBAHE Ha CreKyaaHtute ot mazapa (Oxera,
2022). B TO3M acmeKkT KaHAJACKUAT MOJE] Ha objaraHe Ha €MHCHHTE 4pe3 JaHbK € II0-
noaxoAsul. Jpyro nmpeaumMcTBO Ha KaHAICKHUS MOJIET € IPEIBUANMOCTTA B IPOU3BOJACTBEHUTE
pa3xoau 3a KOMIIAHUUTE, eMUTHpaiy Bbriiepoanu emucuu. MonensT Ha ECTE BOam nmo
JUIICaTa Ha MPEIBUIMMOCT U Ch3/1aBa MPEANOCTABKY 32 LIEHOBO BJIHSIHHE OT BHHIIHU (PAKTOPH.
bwvp3oto um nokausane, ¢ Haj 150% B paMKuTe Ha roJMHAa, TOKa3Ba, Y€ PbCTHT B IIeHaTa UM O1
MOT'BJI JIa JOBEAC N0 WH(IAIMOHEH HATHCK [0 BEpHWrara Ha IPOU3BOJICTBA, JOCTABKH U
notrpedIeHue.

Hannunero Ha HempenckazyeMOCT M BpeAHAa BOJATHIIHOCT Ha ILIEHUTE, KaKbBTO €
ciyyast ¢ ECTE, e npuumHara mopaaud KOATO CUCTEMUTE 3a OrpaHWYaBaHE U ThProBUS
OOMKHOBEHO Ca MO-JIOIIX OT BBIVIEPOJAHUTE JAaHBIH, P KOUTO YBEIMYCHHETO HA LIEHUTE Ha
E€MHUCUUTE € TOCTENEeHHO U TpeaBuaumo. [Ipu cTokoBUTE TMa3zapu, KaKbBTO MPECTABISBA
ECTE, e nHanuune Ha HecTaOWIHOCT 3apaaul ciadus WM OTCHCTBAIIUS KOHTPON HaJ
MPEAJIaraHeTO U ThPCEHETO. ENMHCTBEHUAT MHCTPYMEHT 32 BIUSHUE € Ype3 aIMUHUCTPATHBHA
MPOMSIHA BBPXY CBOOOJHHUTE KBOTH, KOETO MOXE Ja JOBEJE NI0 MPOMSHATAa B THPCEHETO U
IpeAJIaraHeTo UM Ha naszapa. PazmupsBanero Ha yuactHunute B ECTE B HOBUS 1 epuon ciieq
2025 r., mie goBeAe 0 MO-TOJMSMOTO ThPCEHE Ha KBOTU HAa €MUCHU 3apaJyl BKIIOUYBAHETO Ha
HOBHU CEKTOPH 32 y4acTHE B ThPrOBHTA C EeMHCHH. 3a Pa3jiuKa OT BBIJIEPOJHUSA JAaHBK, IPU
KBOTUTE Ha OOPCOBO THPTYBAaHUTE €MUCHUU HANUIE € IIUKIMYHOCT Ha IeHuTe. B romuHute
emucuute B EC ca gocTuranu neHoOBU paBHUIIA OT 4 €BpO 3a TOH IO BPEMETO Ha CBETOBHATA
¢unancoa kpu3za ot 2008 r. 10 90 eBpo npe3 2019 r., mpu TOBa U CXOAHU HUBA HA Pa3BUTHE
Ha eBporeiickata MKOHOMHKAa M MuHUManHa wH(uanus. [lazapbT Ha KBOTH OM MOTBI 1a

NpoOABILKU Oa paCTC Ha HCHOBO PAaBHUIIC, AOKATO BB300HOBsEMAaTa CHCPIrusa HE HNOCTUIHC

31



CTENeH, Y€ Ja 3aJ0BOJIsIBAa TOTpeOICHNETO Ha eHeprus. Torasa 3apaju MO-HUCKUTE IIEHU Ha
M3KOIMAaeMHUTE TOPUBA B PE3yJTaT Ha C1ab0TO UM THPCEHE U ynoTpeda, IEHUTe Ha KBOTHUTE 3a
€MUCHUH MOTaT Ja HamajesT M Jila HAacThIIM Na3apHO paBHOBecwe. B kpaTkocpoueH IuiaH
OTPAaHUYCHOTO TpEJIaraHe ¥ CUIIHOTO ThPCEHE Ch3aBaT MPEANOCTABKY 3a PhCT B IICHUTE UM,
none B ciensamure 10-15 roawHu, nokaTo npoabibKaBa T.H. ,,apexoneH mnepuon™ B EC.
[TazapbT HaA BBIVIEPOIHH €MHUCHH 111€ CTAaHE HEHYKEH, €/[Ba KOraTo € MOCTUTHAT BhIVICPOAHUST

IIPEXO/.

CpaBHeHueTo Ha JBaTa (PMHAHCOBM MeXaHHW3Ma 3a HaMajieHHE Ha BBIJICPOJHUTE
€MHUCHHU U B3alMHaTa UM 3aMsiHa B JIBETE AbPXKABH HSIMA Jla € CPABHUTEIIHO TOYHO. [[u3aiiHbT
1 00XBaThT Ha CHUCTEMHUTE ca pasnudau. Jlokaro cucremata B Kanajma oOxBamia BCHUYKH
emuTeHTH, To B bbnrapus u EC kpm 2023 1. ca 00XBaHATH caMoO MPOU3BOAUTENNTE. B TO3M
aCTeKT AM3aiHBT HA BBIJICPOAHUS TaHBK HE MOXE J1a Ce MPUJIOKHU 3a CPaBHEHHE C TO3U Ha
emucunte Ha CO2 B bwirapus. Ilpu B3auMmcTBaHe TpsiOBa Ja ce M3YHCIAT €MUCHUTE 10
NEHHOCTH, PUHOCA UM KbM 3aMbpcsBaHe Ha okojiHaTta cpena ¢ [, conmannaTta moHOCUMOCT,
BIUSHUETO UM BBPXY JaHbYHATA CHUCTeMa U Jp. MaTeMaTHuecKd MOTJIeHATO MpHIaraiku
€IMHHA JaHbYHA CTaBKA BHPXY EMUCUUTE BBIVIEPOJEH TUOKCUA 3a bhirapus, 1mie ce noiyqu

CIIEAHOTO:
57.2MtCO2 x 208 = 1.14 mapo.§ (no oannu 3a 2019 2.) kvoemo:
1 mempuuern mon = 1000 000 mecamona
1.14 mupa. $ mo cpennomeceueH kypc Ha BHB Ha n1B.:$ 3a nagenus nepuog = ~ 1.95 map. js.

B uzuucnenunero e Hali-pereBaHTHO Jla ce U3M0J3BaT faHHuTe 3a 2019 r. karo nocneaHa
npeanaHeMUyHa roJuHa KbM TpeHaa. OOxBaHATH ca BCUUKHM cekTopu Ha emucuu Ha [II" B
CTpaHaTa KaTo KaHajackus mozen. OT riieaHa To4yka Ha (QucKamHUS e(eKT, TO BBIIEPOIeH
naHbK Ou O6un mo-ynaueH B cpaBHeHue ¢ ECTE. Ilpuxonute 3a bbarapus ot Thprosusita ¢
kBoTH 3a 2019 r. ca manko mox 900 muH. nB. TpsGBa ga ce oruere M (GakThT, Y€ TOBa ca
MPUXOJUTE CaMO BBPXY KBOTHTE B OOpallleHHe Ha Ma3apa, KOUTO ca OKoio 1/3 oT BcHUKUTE
emucuu. B ToBa uMcio He BiM3ar Oe3rIaTHUTE KBOTH M HAKou cekropu, kouto ECTE He
obxBamia. B npotuBen ciaydail ¢puckanHUAT epekT O OWJl MO-TONSAM MpH MPHIAraHeTo Ha
ECTE, otkonkoTo ¢ukcupaH BBIVIEPOJEH NaHbK IO KaHajackus npumep. [lpunaraiiku
¢dunocodpusTa Ha BBITIEPOAHMS JaHBK Upe3 yBelIHuYaBaHE Ha LIEHOBaTa My CTOMHOCT Ja ce
Hamajiu TOTPeOJICHMeTO Ha EHEeprust M Ja ce WHBecTHpa B O€3eMHUCHOHHHM EHEeprHiHH

HU3TOYHUIIH, TBPCCHCTO HA IMO-T'OJIAM (pI/ICI(aJ'IeH C(I)CKT OHu OKa3alio MO-TOJIIMO BB3JCHCTBUE B
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nocoka crnaj Ha emucuute. [lpe3 2021 r., Hanpumep, 1ieHaTa Ha BbIiiepogHuTe emucun B EC
HapacTBa CpeaHo 10 54.18 €/t, T.e. 2 mbTH U MOJIOBUHA crIpsiMO 2 rouHu o-paHo (EMI, 2022).
Peanu3upanure npuxoau ot npoaaxoute ca 3a Hajx 1.6 Mipa. JB., HO IPU Bede MO-3aTerHaT
na3ap Ha kBotu. IIpe3 ToBa BpeMe BbrIiiepoHUAT AaHbK B KaHana Bede ce e yBenuuuia a0 40
$/t. KypchT Ha momapa CopsiMO JieBa € IMO-BHCOK M TOBAa OTHOBO OM IMOKAa3auo, 4Ye MpU
¢ukcupano obsnarane GUCKaTHUAT eheKT OM O MO-TOJISIM, OTKOJIKOTO THPTOBUATA C KBOTH.
OcBeH TOBa, HE Ha MOCIIEAHO MSICTO, TPAOBa J1a OT4YETE U (PAKTHT, 4E XapaKTEPbT HA EMUCUUTE
B bwirapus u B Kanazna e cbBceM pas3iuueH 3apajy BUJa rOpHBa, KOMTO I'M W3IbuBaT. ToBa

BOAX 10 IPOMCHHU U B TAXHATA MHTCH3UBHOCT.

3. MOJAEJIU 3A HAMAJISIBAHE HA EMUCHUUTE HA III" OT BBI'JIMIIIHUTE
EJEKTPOLEHTPAJIN

OcHOBHa poist B mpexoja KbM JeKkapOOHM3auus, T.H. ,,3€JIeH IMpexon’, e HuMa
eJIEKTPOCHEPIUATA, I0KAaTO HE ca HaJIMIE JPYTU alTepHAaTUBHU. B TO31 KOHTEKCT ObIrapckure
TOIIOENIEKTPUYECKH LIEHTpaJd MoraT jaa palOoTsaT Hail-kbcHO a0 2050 r. B cnenpaioro
JIECETUJIETHE TE 1€ MPOIBJIKAT J]a UMAT OCHOBHA POJISl BbPXY €HEpPrUilHaTa CUTypHOCT Ha
bearapus, HO NMOJUTUKHATE ca 32 HAMAIBAHE HA €EMUCUUTE 4YpE3 HaMaJeHO MPOU3BOJACTBO,
MHBECTULIMU B YUCTHU TEXHOJOI'MM U IUIAHOBE 3a 3aMsiHa Ha Bbraumara ¢ BEW u G6arepun B
Mapumikust 6aceiiH. OT TIXHOTO CHHpaHE 1€ 3aBUCH YCHEIIHUAT NPEeXo] KbM
HUCKOEMHUCHOHHU N3TOYHUIIN B €JIEKTPOCHEPTUMHHUS CEKTOP, KaTO TOBA HE TPsiOBa J1a ce CiIy4Ba
0e3 1a UMa IpeIBapUTENTHO SICHHU IJIAHOBE 3 3aMsHaTa UM, 0COOEHO B KOHTEKCTa Ha pacTsIiara
Heo0XxoauMocT oT enekTpudukanus. Ilonurukara, 3anaramara Ha MOCTENIEHHOTO HapacTBaHe
Ha JieJia 3eJieHaTa eHeprus 10 BOJeIl] O3HauaBa, ue bbrarapus TpsiOBa ja yBeIM4M MOIIHOCTUTE
or BEU noutn mect npTH, 3a 1@ 3aMEHH U3LSUI0 BBIVIMIIHOTO IMPOU3BOJCTBO HA CETalllHUTE
HUBA C €KOJIOTUYHO.

TpyaHO € mpocieaIBaHETO HAa CHOTHOIIEHUETO HA LICHUTE HA BBIVIEPOJHUTE EMUCUU
CIPSAMO Mpou3BOJcTBEHUTE pa3xoau Ha Tpute TELL ot koMmuiekca Munn Mapuia-u3Tok, Tl
KaTo EeMHCHHUTE ca 4YacT OT MpOMEHJIuBUTE pa3xoau. Cropea MAaHHU OT OTYETHUTE
chOTHOIIEHUETO € 22%,45% u 36% 3a TpuTe Apy’KecTBa B KOMILJIEKCA, KATO HAali-BHCOKH ca 3a
nepkaBHata TELl Mapuna-uztok 2 (ABpamoB, 2021). Pa3nukara B HpPOIEHTHOTO
CHOTHOIIIEHUE MOXXE Ja ce 00SICHU C (PUHAHCOBOTO YIIpaBICHHE Ha TPHUTE APY>KECTBA U
(dbopMupaHeTo Ha KpalfHUTE pa3XxoAu MPH BCSIKO €HO U3BBH TE3H 3a BBIVIEpOJHU eMucuu. [Ipu
cpenHa ctoiHocT oT Haj 30% 3a mpejenHa 1leHa Ha BBIVIEPOJIHUTE EMUCHH B KpaiiHaTa IieHa

Ha pa3XxoJqUTE OT TPUTEC KOMIIJICKCA, MOKEC J1a CC IIPOCICAN CbOTHOMICHUCTO " CIIpsAMO Cp€aHaTa
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[IeHa Ha eJIEKTPOEHEePTrusiTa, IpoiaBaHa OT JpyKecTBaTa, M3UUCICHO Ha epaguxa 2. [1pu neHa
Ha €JIEKTPOCHEPIUATa MO-HUCKA OT IPOLEHTHOTO CHOTHOILIEHNE OT Pa3XOAUTE 32 EMHCHM Ha
TPUTE JApYyXecTBa, TO Te Ouxa MpoAaBadM Ha 3ary0a Npou3BeleHaTa eJIEeKTPOCHEPIHs.
Hanpumep, ako 1eHarta Ha TOH BBIVIEPOJHH €MUCHUU € OT mopsaabka Ha 50 eBpo, TO
MUHUMAaJIHATa [[eHa, Ha KOSATO JApYy>KecTBaTa MoraT Jia mpojaBaT eJeKTpoeHeprus, 6e3 /1a ca Ha

3ary0a, ¢ 68.5 €/ MWh.

I'pagpuxa 2.

[ponsBogcTBEHN pa3xoan CNpAMO LeHn Ha emucin Ha CO2

100

7a
L]
3

= 50
(=]
j=1
o

258

n

a0 100 1580 200 2580
ne./MAH

Hszmounux: no asmopCKu U34ucjienus

70% oT o0ImuMTe eMrCcUM Ha TAPHUKOBH ra30Be B brarapus ce Abmkar Ha JeMHOCTTa Ha
tpute TEILl Ha komnnekca Mapuna u3tok. [loeTanHOTO UM U3BEXAaHE OT €KCILIOATALUs 111e
MpEeAOTPEICIM TeHACHIUITA C eMUCUUTE 3a cekTopa m3Iipuio. Ako kbM 2030 r. bearapus
MPEyCTaHOBH MTPOU3BOACTBOTO Ha BBHIVIMIIHA €HepreTuka, To nenure Ha EC 3a HamaneHue Ha
HETHUTE €eMHUCHUU NMapHUKOBH ra3oBe KbM 2030 1. c moHe 55% oT HuBara um kM 1990 1., cneasa
Jla ca OCTMXKUMHU. B3 ocHOBa Ha TO3HM (haKT MOrar Ja ce o4epTasT HSKOJKO CIeHapus 3a

nexapoonu3zanus Ha TEL] Mapuma-u3rok.

1. Pactsamm 1ieHn Ha KBOTUTE 32 EMUCHU - MECTHHST JIOOMB Ha BBIIUIIA B MapuIIKus
Oacelin He Hamara BHoca uM. CleqoBaTeTHO OTKBM CYpOBHHHU IIEHOBH HATHUCK KbM
MIPOM3BOJICTBOTO HA €JEKTPOCHEPTUATAa OT TPUTE TOIUIONECHTPAIM HE C€ O4YakBa. TaKbB OH

Morei na goiae or EC mo nwHHMS Ha KBOTHHS JaHBK BepXy emucuute Ha CO2. Crnopen

34



npenenuus oneparuBed EF 3a TEIl npu mpoussoactBoro Ha 1 MWh enextpoeneprus ce
rerepupa 1.278 Tona BeriaepoaeH nuokcun (MOCB, 2014). [Ipu npeBuiiaBane Ha MpeaeTHO
JIOMYyCTUMHUTE pa3xoad 3a Tnpoaax0a Ha eJIeKTpoeHeprus TMpu HyjeBa nedanoa,
€JIEKTPOLICHTPAJIUTE OT ,,Mapuia U3TOK 1€ ca B CbCTOSIHUE J1a IPOU3BEXKIAT EIEKTPOCHEPTHSL.
AKO KpaiiHaTa I1eHa Ha €JIEKTPOECHEPrusiTa OT IPOU3BOAUTENINTE € IO IPEAESIHATE Pa3X0IH 3a
BBIJICPOTHUTE EMHICHH, TO MPOU3BEKAAHATA EIEKTPOCHEPTHS LIE € 1Mo/ ce0eCTONHOCTTa CH Ha

nasapa u npearnpuaTusaTa HiMa JIa YCHesT Aa U3IbpKaT Ha (PUHAHCOBUS HATUCK.

2. 3amsHa Ha BBIVIMIIATA ¢ HUICKOEMHUCHUOHHM MOIIHOCTH - CMsIHaTa Ha CypOBHMHATa C
IIPUPOJIEH ra3 € IMPEeANOCTaBKa 3a PUCK M LIEHOBU LIOK Ha KpailHarta mpoxykuus. Jlokaro
BBIVIMLIHUAT TOOUB € MECTHO MPOU3BOJICTBO, TO MPUPOIAHUIT ra3 € oCHOBHO BHOC. [Ipu Bce
olle JIUIIcaTa Ha aJTepHATUBHU JOCTaBYMIIM U TOCHOCTBAI MOHOIION B JOCTaBKUTE OT TpETa
CTpaHa, B ChYETAaHME C M3MOJI3BAHETO HA NPUPOJIHUS Ta3 KAaTO TE€ONOJIUTUYECKU HATHUCK,
eHepruiiHaTa CUTYpHOCT Ha CTpaHaTa € W3JI0’KeHa Ha pUCK. Bp3naranero Ha raza KaTo OCHOBEH
€HEproHOCUTEeJN, IOJAOOHO Ha NETpoJia Mpe3 MHUHAINWA BEK, II0CTaBs IOJA BBIPOC
IPEJBUANMOCTTAa M INPOrHO3UPAHETO B IMPOU3BOJACTBOTO. JlMmcata Ha TOYeH pa3yeT Ipu
IUTAHUPAHETO Ha MPOU3BOICTBEHUTE MOILHOCTH I1I€ JIOBEJE A0 JUCcOaTaHC MEXy HAJTMYHUTE
pe3epBU WIM HEJOCTUTA M IUIaHAa 3a Npoaaxou u npuxoqu. Ilpu mo-Hucko HatoBapBaHe Ha
MOIIHOCTUTE B TpUTe OJ0Ka Ha ,,Mapuia u3tok* ot okojo 2 200 MW, koinkoTo € B MOMEHTA,
u npu KIIJI 64%, me ca Heobxoaumu Mexay 2 u 2,5 mupa. eBpo 3a 10-rogunieH nepuon
(bynarom, 2021). CriopHO € JOKOJIKO TakaBa MHBECTHMILIMS € ONpaBlIaHa, Thil KaTo CHOpen
€BPOIEHCKUS PEerjaMeHT 3a 3eJieHa €Heprusi rojleMyu TOpUBHU MHCTAlIAllUK HA MPUPOJEH ra3
Morart aa padboTaT A0 2050 r. XunoTeTHuHO U3YUCIEHO CIIOPE]] CpeaHaTa 1ieHa Ha PUPOIHUS
ra3 B bearapus 3a 2021 r. (55 eBpo/1000 ky©6. m.) muttoc 10 eBpo cpeaHH OnepaTuBHU pa3xoau
¥ pou3BoCcTBO Ha enekTpoeneprus ¢ KI1J[ 43% uenara na Toka 3a 1 MWh Bp3n3a Ha 0koio
110 eBpo. B TOBa 4ymcCIIO ca BKIIOUEHH M KOMIIOHEHTH KaTo 10 €Bpo BB3BPBHINAEMOCT Ha
WHBECTHUIUATA, 3 10 5 eBpo onepaTuBHa nevanba u 10 eBpo 3a BBIIEPOIHUA KBOTH IIPH 1I€HA HA
BBIVIEPOJHUTE EMUCHH OT 25 €Bpo 3a TOH. [Ipu n3rapsHeTo Ha ras ChLIO0 UMa U3XBBPISHE Ha

BBIJICPOAHU CMUCHUH, MAKap U B ITIO-MaJIKU KOJIMYCCTBA, KaTO 3a 1 MWh ca oxoio 0.5 .

Camo 3aTBapsiHETO Ha MPOMUIIIIEHUS KOMIUIEKC ,,MuHn Mapuia-u3Tok* € 10CTaThb4HO
3a nocturanero Ha nociaennara neix Ha EC 3a 40% mo-uucku emucud Ha I1T" mo 2030 r. umn
T.H. 3eJieH npexoJ. Kato ce mma mpenBui, 4e KOMIUIEKCHT € OTroBopeH 3a noutu 70% ot
o0IMTe BBIIIEPOJHU EMUCHH, CIIE] TIOCTUTAHETO Ha HOBaTa 11eJ1 Ou Moria jga paboTH eaHa OT

tpute TEL 10 kpast Ha cpoka 3a mocTurane Ha HyneBu emucuu mpe3 2050 r. Omie noseye, ye
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mogo0Ha MOIIIHOCT Ie € HeoOxoauma KaTo OaylaHcuparia npu npeodnanasamnt asu1 Ha BEU B

€HEPIrUMHUS MUKC.

IIpu orpanmyaBaHe Ha M3HOCA Ha €JEKTpoeHeprus, kouTo 3a 2019 1. mpexacTapisBa
okouio 20% (¢ueypa 4), nenpt Ha BEU 3a koMrieHcarus Ha MorHoctuTe oT u3Benenute TELL,
OU MOT'BJI J1a € U MO-HHUCHK.

Taka wiaM MHaAYe eNEeKTPOCHEpruiiHaTa CUCTEMa Ha CTpaHara € Jajed He TOJIKOBa
CIIO)KHA, KOJIKOTO KaHaJCKaTa, W IJIaHHUPAHETO Ha Hai-00IIM MOJENM HEe M3UCKBA CIIOKHU
M3YHCIEHUSA. AKO Cce TmpuUIbpkame KbM Te3W JaHHd, To mpe3 2030 r. 6e3 M3HOC W TpH
peanusanus Ha npoxykuusta ot AELl Kosnonyit Ha BbTpelIHUs Maszap 3a KOMIIEHCAIUs Ha
JIUTICBAIM MOILHOCTH OT ,,MuHu Mapuna-u3zrok, emucuure Ha III' morar ga mocturhHar

nenesusa cuag ot 40%.

Quczypa 4.

EnekTpoeHeprneH 6banaHc 3a 2019 .

a0
40
a0
iy
=20
10
8.8
2.8
0
Q6Wwo BpyTHOD BpYTHO BETPRIIHO W3HoeC canno M3HoCc-gHoE
NPOWIBOACTED HA noTpefneHne
ENeKTROEHERIWA

Mmounux: ME (2019)
Ako oT naHHUTE ce cdopMHUpa MPOLEHTHOTO CHOTHOIIEHHWE Ha MPOW3BeIeHaTa
enextpoereprusi oT AELl u BEU xbMm ,,Mapuiia nu3tok* ce ycTaHOBsBa, 4€ JACTBT UM € MAJIKO
mon 60%. Ako KbM TEXHHST ST Ce MpEeMaxHe TO3W Ha WM3HOCA, ce TMojydaBa okoiio 51%
MpOM3BeIeHA ENEKTPOCHEPTrus OT HHUCKO W O€3eMHUCHOHHHM HU3TOUHHUIM. Taka I1enra 3a
MIPEXOHUS TIEPUOJT 3a craja Ha BbIiiepoaaute emucuu ¢ 40% moxe na 6bae u3nbiaHeHa. [pu

mpeMaxBaHC Ha A€Jia Ha BBIMIMIHUTE CIICKTPOLCHTPAIN OT CHCpFHﬁHHﬂ MHKC 00aue Bb3HUKBA
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HECHOTBETCTBUE MEXKAY KPalHOTO MOTpeOJieHHEe W MpOoU3BeleHaTa EJIEKTPOeHeprus, T.€. B
TaKbB ClIy4yaill HaJlMYHaTa €JIEKTPOEHEPIHs Ie € Mo-Majko ¢ okoso 20%, xaro HsaMma Ja e
J0CTaThb4Ha J1a 33/I0BOJIM NOTpedieHnero. B To3u ciydait bearapus me uma HyX1a OT HOBU
MIPOU3BOICTBEHN MOIIHOCTH 32 KOMIIEHCHpPAaHE Ha HEAOCTHUra Ha enektpoeHeprus. [Ipeasun
nonutukara Ha EC 3a 3abpana Ha cyOcuauute B M3KOMaeMU TOpHBa U €BpoOIEicKara
TaKCOHOMHUS, ONpEeNslla IPUPOJHUS ra3 U sSApeHaTa €Heprus Karo IPEXOJHU U3TOYHHLH,
anrepHaruBa Ha TEL] Ha Bpomma ca BEW. TexHusaT pbCT Ipu HHUBAaTa Ha IIPOU3BOJACTBO U
notpebienue ot 2019 1. TpsadBa ga e moutu aBoeH ciex 2030 r. Toit 61 MOT'BI U J1a € MO-HUCHK,
aKo ce IpujiaraT MOJUTHKY 3a HaMaJlIBaHE Ha €HeprUilHaTa UHTEH3UBHOCT, eJeKTpUpUKAIIITa
B TPaHCIIOPTAa OCTaHE Ha HUCKU HUBA U Jp. llpu 3ama3BaHe Ha MHBECTUTOPCKUS MHTEpPEC Ha
HuBara oT 2022 r., UHUIIMATHBATa HAa YAaCTHUS CEKTOP € J0CTaThyHa 32 HapacTBaHE Ha Jejia Ha
BEU. OcHoBen npoOieM ce siBsBa BKJIIOUBAHETO UM B €JIEKTPOIpPEHOCHaTa cucreMa. Kum
aBryct 2022 1. T e mocTurHana abCoNoTHUS JUMUT U u3uckBa pasmmupsBane (ECO, 2022).
ToBa moctaBst o BBIIPOC €(hEKTUBHOCTTAa HA (PYHKIIMOHAIHOCTTA HA EJIEKTPOCHEpruitHaTa
CUCTEMa Mpej HOBOTO IPEIU3BUKATEICTBO, KAKBOTO € OIIa3BaHETO Ha KJIMMara U MOJUTUKaTa
3a yckopeHo BHenpsiBane Ha BEW. Enexktpuueckara enepruitna undpactpykrypa Ha bearapus
€ B KCIUIOATallus OT IBJITO BPpEME, HO C Pa3BUTHETO HA TEXHOJIOTUUTE OBP30 ce U3MpaBs Mpe.
(yHKIMOHATHA OTPAHUYECHOCT U JI0 YBEJIMYaBaHE HA PUCKA M OT ImpeToBapeHOCT (3MHOBUEB,
2020, ctp.7).

o 2030 r. morar na 6paat nactanupanu Hosu BEU mommnocTr 3a 8§ GW nipu cienapmii

¢ Haii-mMauko pasxonu (epaghuxa 3, BloombergNEF, 2020).
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I'paghuka 3.

MtCO2
30 100%
25 Zero-carbon 90%
generati 80%
20 70%
60%
15 50%
40%
10 30%
5 20%
10%
0 0%

2012 2019 2025 2030

Hszmounux: BloombergNEF (2020)

B yacrra 3a beiarapus nporsosara noxka3ba CLUEHapui IpPH CIIAJ Ha KananuTeTa Ha
BermmmHUTe TEL] ¢ 6530 %4 10 1.3 GW npe3 2030 r. [1pu 1031 crieHapuii, OMMUCAHUST TIO-PaHO
Mofien, cieaBa aa Obae peneBanteH. [Ipu Monena mporHosara pa3uMta Ha BUCOKH IIEHH Ha
emucunte Ha III, xouto na wstnackar BermmHuUTe TELl orT maszapa upes 3aryba Ha
KoHKYpeHIHs. 7.7 GW HOBM MOIIIHOCTH OT BH30OHOBSIEMH M3TOYHUITH IIIE Ca TOCTAThYHM, 32
na komreHcupar ornaganeTo Ha 3.2 TW enexkrpoeneprus ot BprmmmiHu TEL] ciopen coimus
Mozen. B cpenara Ha TpeToTo aeceTusieTre ra3pT e 3aMeHu 4acT oT BbrmmiHuTe TELL upes
M3TPaXAaHETO Ha MEKTyCUCTEMHU T'a30BU BPB3KU ChC ChCceHU cTpaHu. [Iporuosara e 3a pbeT
Ha BaEL[ u ®EL no 52% ot enexrpoenepruitnusg mukc npe3 2030 r. ToBa Ou HamaniIo HUBaTa

Ha emucuure Ha [1I" B enekrpoenepruitnus cekrop A0 16 MiH. T. cripsimo HuBata UM ot 2018 1.

HamansiBaneTo Ha BbIiiepoiHaTa MHTEH3UBHOCT 3a equHMLa pousBeeH bBII chio 6u
MMaJo NMpUHOC KbM AekapOoHusanus. [1o To3u nokasaren bearapus e Ha nbpBo mscto B EC.
T.H. ,,3emen bBII* e ¢ 4 mupn. nB. mo-Bucok npe3 2019 r. oT HOMMHAJIHASL, U3YUCIIEH 110 METOA

Ha CremnanoBuu, Tomac u Illkape (Stjepanovié¢, 2019).

B 060061menne Ha TpeTa riaBa ce 060co0gBaT ClIeIHUTE XapaKTEPUCTUKH, C KOUTO Ce
OIpPEACIII UHTCTPUPAHUAT MMOAXO0 KbM HAMAJICHHUE Ha BBEITICPOAHUTC EMHUCHUU, CPABHCH MCXKIY

bearapus u Kanana:
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ECTE karo w™omen 3a 1ieHOOoOpa3yBaHe Ha
BBIVIEPOJHUTE €MHCHH B MHUHAJIOTO H3KPUBSBA

nasapa, B ObJemie M3MCKBA  IO-TPYIHO

IMpoOruo3upaxe, CBbOTBCTHO 3aTpyaHsaBa u

O0/DKETHPAHETO Ha MPOMU3BOACTBEHHUTE Pa3XOu;
KbM MOMEHTAa HE HachpyaBa CHEPIUIHO
WHTCH3UBHHUTE UHIYCTPHHU Jla HAMAJT Pa3XOJIHTe
cu. Karo edext ce ouakBa 3aryba Ha
KOHKYPEHTOCIIOCOOHOCT Ha KOHBCHIIMOHAITHHUTE
BHCOKOCMHCHOHHH eNeKTPOCHEPrHitHI

M3TOYHUIH MPEJT Bh30OHOBIEMUTE

®DuKCUpaHUAT  BBIVICPOJICH JaHBK  OCHUrypsiBa
MPOTHO3UPYMEMOCT KakTO 3a Ou3Heca, Taka M 3a
MPUXOJIHATA YaCT Ha JIbPXKaBHHUSI OIO/KET U YIICCHSBA
pasmpeeieHUeTo Ha CPeICTBaTa 3a MOIIOMarane Ha
mporieca 1o jaekapoonusanus. JJoOMBbT Ha METPOII,
kato Bojein emuTeHT Ha I1I" B Kanana, He ce Biause ot
JlaHbKa 3apaJi BCE OIIe KOHKYpPEHTOCIOCOOHOCTTA
My Ha CYpPOBHHHHUTE YYXKJICCTPAaHHH Ia3apH, OIIe
MoBeYe, Ye IeHaTa My CE TOBHUIAaBa CIICACTBHC Ha
HaMaJIeHUs JOOMB 3apajiul ,,3eJICHUS TIPEXO0 ", TOKATO

TBPCCHETO MY BCE€ OIII€ HE HaMaJIdiBa

YcKopeHO u3rpaxaaHe Ha alTepHAaTUBHU HUCKO
Wi 0e3eMHUCHOHHHA €HEPTUHHM W3TOYHHIU KaTo
3aMeCTBAIlli ~ MOUIHOCTUTE OT  BBIVIEPOJHO
WHTEH3UBHHUTE €HePTUiHU Mpon3BoacTBa a0 2030
r. Bp3mMoXxHO € mpeMrHaBaHe KbM BOJEI A Ha
BEU B eHepruiiHus MHKC, HO B CbYETaHHUE C
KOHBEHIIMOHAIHA  OallaHcupaiia  MOIIHOCT,
kakBatro Om morma ma e AELl Bce ome
HEIOCTATHYHUAT TEXHUYECKH Pa3BoOil € mpoldiieM

3a IMMOCTOAHCTBOTO Ha 3€JICHaTa CHEPIus

B enexTpoeHepruiiHus CEKTOp 3AJI0KEHUTE LENH ca
noctwkumu omie npeau 2030 r. 3apaau OCHOBHUST
Il Ha XUAPOEHEPrus M OrPOMHHUAT NPUPOJEH
noreHuuain npeg BEUW, koliTo Bce ole He ce pa3BUBa
noctarbuHo  0bp30. OcHOBeH mpobieM ocTaBa
IETPOJBT KAaTO OCHOBEH €HEPTrUEH M3TOYHUK, HeE
TOJIKOBA KaTo KJIFOYOB ((MHAHCOB aKTHB 32 KaHA/ICKaTa

HNKOHOMMKA, KOJIKOTO 3apaan HOTpe6JIeHI/IeTO MY BbB

BBTPEIIHNS TPAHCIIOPT

HBoen prct Ha BEU ciex 2035 r. mo 2050 r. mpu
eNeKTpu(UKaIys Ha TPAHCTIOPTHUSI CEKTOP (B TOBA
YHCIIO U POU3BOJICTBOTO HA 3€JICH BOAOPO/I, CHIIO
W3UCKBAIIl Bb30OHOBSIEMa eJICKTPOCHEPT ST — HaJl 8

xui1. MW NOIBJIHUTETTHU MOIITHOCTH)

JBoeH pbeT oT enektponorpediennero keM 2019 r.

camMo 3a eJekTpuduKamus Ha TpaHCOOpPTa W
CBBbp3aHUTe WHAYCTpuH, T.e. okoyno 1,2 GW HoBu

€JIEKTPOCHEPTUHHA MOIIIHOCTH

C 1o-HUCBK OpHUHOC 3a I[eKap6OHI/I3aI_II/I$I €

HaMmaJsiBaHe Ha BHCOKaTa eHepruiiHa
WHTEH3MBHOCT B MKOHOMHKaTa (IIpe3 eIWHHIA
BBII). C no-ronsim edekT 1e € HaMaJisiBaHEe Ha
BBIJICPOJHHS OTIEYAaThK IO IsylaTa BepUra Ha

HOTpC6J'IeHI/IC — OT IbPBUYHUSA CHECPIrUCH U3TOYHUK

PeneantHo m 3a Kanama, Tl kKaTo 10

npousBoacTBO Ha eauHuna BBII HuBara ca

UACHTHYHUA 10 OTHOIIICHHUEC Ha BBIJICPOJACH

OTIICYAThK, a IIpH HOTpe6IICHI/ICTO ¢ I0pu OIIC IIO0-

BHCOK

39




O TPOU3BOJCTBEHUS TIPOIEC, TIpeHoca H

MOTPEOJICHUETO

3AKJIIOUEHHUE U ITPENNOPHKHU 3A BBAEIIN JEHACTBUS

Ilenta npen bearapus n Kanaga e HamansiBaHETO HA MHTEH3WTETA HA BBIJICPOTHUTE
€MHUCHUU B CHEPruiiHus cekTop. Ha mpbB morien aBere Abp)KaBU IO TO3M IOKa3aTel HE
M3TJICKAAT CHbU3MEPUMU 3apajid peaulia OTIMYUTEIIHA YePTH HAa €HEPTUHHUTE UM CHCTEMH.
OCHOBHUSAT ce ABJDKU Ha MPOU3X0ja Ha eMUCHHTE. [JoKaTO eHEPruiHUAT CEKTOP € C MO-TOJISIM
151 B bearapust ot okoso 60 Ha 100, a B Kanana e manko Hajg %4, Bce mak TOM € BOJEIIL U OT
Crajia B eMUCUUTE OT HEro I 3aBUCH ycIlexa Ha eHepruiiHata TpaHcdopmanus. 1 B aBata
ciiyyasi BOJACIIMAT €MUTEHT ca M3KomaemuTe ropuBa — 3a Kanama metposa, a 3a bearapus
pprminara. 3a Kanaga 1o00MBBT Ha ETPOJ MPEACTABIISIBA TOJISIMA YaCT OT MPUXOAUTE U Upe3
W3HOC, I0KAaTO BBIJIMIIHUTE EJIEKTPOLICHTPAIU B bbirapus ciy»aT OCHOBHO 3a 3aJJ0BOJIsIBAHE
Ha SHEPruiHOTO MoTpebiaeHne B crpanara. I 3a nBere abppkaBu ca HEOOXOJAMMH IIAHOBE 3a
MpEHACTPOBaHE HA UKOHOMUKHUTE KbM MO-HHCKO €MHUCHOHHO MOTpPeOIeHUE, KOETO M3UCKBA
orpomMHH uHBeCTUIMU. HackpyaBaneTo Ha U3rpakjiane Ha HOBH 0€36MHUCUOHHHU MOIITHOCTH II1€
OCUTYpU Ha JBETE CTPaHHU 3aJ0BOJISIBAHE Ha BBTPEHIHOTO €HEPrHMHOTO MOTpeOsIeHHe MpU

IIOCTCIICHCH CIlaJd B HOTpe6J'IeHI/IeTO Ha U3KOIIaeMHU I'OpUBaA.

Ot cpaBautennus ananu3s B |1l rmaBa craBa sicHO, ye MOJIETBT Ha 1IEHOOOpa3yBaHE Ha
BBINIEpoaHUTEe eMucuu B KaHana He maBa >kenaHute pe3ynaTatu. PaHo € 3a OTKposBaHE Ha
TEHJCHIIMSI, Thii KaTo B ronuHuTe Ha manaemusita or COVID mpe3 2020-2021 r., e Gensizan nek
crnaI, O0sICHEH ¢ HaMmalieHaTa MPOU3BOJICTBEHA AKTHBHOCT M HAMAJICHOTO ThPCEHE Ha METPOJ
Ha CBETOBHUTE Ma3apy. AHAJIOTHYHU ca M PE3yJITATUTE 32 bhJirapus B MbpBUTE YSTUPHU TOJTUHU

cien Kato 3anouyBa Thproeusra ¢ eMmucun Ha ECTE.

IIpeaMCTBOTO Ha BBITIEPOJHUS AAHBK, CIIOPE] U3BEACHUTE MATEMATHYECKU MOJEIH,
€ IPeIBUIUMOCTTA MY, a (PUCKAIHUTE IMOJI3H ca MO-TOJEMH OT Mojiefia 3a 0OpCOBO ThPIyBaHE
Ha EMHUCHH C YaCTUYHHU perynauuu. HegocTaTbk U Ha 1BaTa € Bb3MOXKHOCTTA 3a IPEXBBPIISIHE
Ha TPOM3BOJCTBA C IUPOKHM oOemu Ha emucuu Ha [II' B cTpanu Oe3 momoOeH aHBK.
MareMaTtnyeckuTe HM34YUCICHHS NIPHU IMPEHACAHETO Ha KAHAJACKUSA MOJAEN BbpXy bbarapus
MOKa3BaT, Y€ MOCTHIICHUsATA Onuxa OUiT Mo-BUCOKHU NpHU (PUKcUpaHa Takca. ToBa ChBIIaga U €
Monena Ha mpod. Jutep Xemm or YHuBepcutera ,Men. B HeroBus HayueH Tpysn

,Bbriaepoanara kpusza“ (Helm, 2015) Toii 3ammraBa Te3ara, 4e KOraro uMa (UKCHUPAHO
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KOJIMYECTBO BBIJICPOJHH EMUCUH, THPI'YBaHU Ha IIa3apHa LIEHA, HE CE€ TIOKPUBAT Pa3XOJqUTe 3a
[IETUTE OT BBIJICPOJHUTE €MUCHH M Y€ B TaKbB Cilydail € mo-mgobpe paboremr (uxcupan
naHbK/Takca BbpXy emucuute Ha [II°, KoMTO 7@ OTpas3sAT peasHo CTOMHOCTTA Ha LIETUTE U
pa3xoquTe Mo TAX. BerilepogHUAT naHbKk MOXKE Ja MMa ABITOCpOYHa curypHoct. M B nBara
cllyuasi ce IpuJjiara MoJies Ha IeHooOpa3yBaHe Ha BbIJIEPO/1a, KOMTO € BOAEel] B IOJIUTUKUTE IO

nexapOoHU3aIusI.

Bb3 ocHOBa Ha TO3M METOA ca NPHIOKEHH H3YHCICHUS CIPSAMO Objrapckara
WKOHOMHKA B Pa3BUTHETO Ha aBTOPCKATA Te3a, a UMEHHO Y€ MOJEJ Ha IIEHOOOpa3yBaHe Ha
BBIVICPOJHUTE €MHUCHM Karo OCHOBomojaraml (akTtop 3a ma3apHO OTHaJaHe Ha
BHCOKOEMHCHOHHHUTE M3TOYHHUIM OT CHEPrUiiHATA CUCTEMA, KAHAJICKHSIT MOJICIT 3@ BBIUVICPOICH
JIAHBK € ¢ TI0-BUCOKa (puckaiHa moisa. Kakro npu Hero, Taka u nipu ECTE, yBenuuaBaneTo Ha
[IECHUTE Ha KBOTHUTE Ha BBIJICPOJHUTE EMHCUU I JOBENE IO HEKOHKYPEHTOCIIOCOOHOCT Ha
BHUCOKOCMHUCHUOHHUTEC U3TOYHUIIU. Ilo-Bucokure npuxoanu OT JAaHBK, B CPAaBHCHUC C TC3HU HaA
cBO0OO/IHA TIa3apHa LIeHa, MPH MPABUIHO Pa3peeiICHHUE IIIe JOIPHHECAT 3a MOBEUE CPEICTBA

34 HHBCCTUIIMHN B HUCKOCMHCHOHHHU TCXHOJIOI'NH.

Kazycwpr ¢ ,,Mapuna u3TOK™ € CII0OXKEH, ThbH KAaTo OT €JHA CTpaHa rapaHTHpa
YCTOMYMBOCTTA HA EHEPIrUiiHATa CUCTEMA U OCUTypsBa €HEPrUilHaTa CUTYPHOCT Ha CTpaHara.
B cpmoTo BpeMe mpoTHMBOpEYM Ha €BpOIEHCcKaTa MOJUTHKA 3a HyJeBu emucuu KpM 2050 r.
JluncBa ¥ HaMOHAJIEH IUIAH 3a 3aMsiHaTa My. Hanuie e 4acTeH MHBECTUTOPCKH MHTEPEC OT
COOCTBEHHUIIUTE Ha JBa OT OJIOKOBETE B NMPOMMILICHUS KOMIUlekc. IIpemnoxennero um e
OCHOBAaHO OCHOBHO Ha rasu(uiupaHe Ha eJIeKTpolleHTpasara. To3u MOAX0J OU YABIKUI
IIPOU3BOJICTBEHATA AEUHOCT A0 Kpas Ha npexoaHus nepuox 2030 r. u cien ToBa, HO HE U IIpEIN
KpaiiHus cpok a0 2050 r., T KaTO NPUPOIHUAT Ta3 € OINPEAENEH OT EBPOIEHCKOTO
3aKOHOJIATEJICTBO KATO IPEXOAHO FOPHUBO.

Karo paboremni BapumaHT 3a HamalsiBaHe Ha JiejJa Ha EMUCHUUTE OT BBIJIMIIHUTE
€JIEKTPOLICHTpaIM B bbirapus ce odepraBa OTMAJAHETO MM OT Ia3apHaTa caMoOperysarus
3apaJy CKbIaTa eJEeKTPOEHEprHs, IpOU3BEXKAaHAa OT TAX, OOBbp3aHA C IIEHUTE Ha
BBIVIEPOJHUTE eMucuu. B cnenctBue 3ary0aTa Ha KOHKYPEHTOCIIOCOOHOCT U 3apajy pacTs]
a1 Ha BEW, enexktpoeHeprusara oT BbIVIMIIA 1€ HaMalsiBa MOCTEIEHHO, JOKATO Ma3apbT U

MO3BOJIM Oa ChIICCTBYBA.

Hanune ca Bcnuku npeanocTaBky 3a HapacTBaHe Ha Aenia Ha BEU B enepruiinus mukc
U B JIBeTE€ pasrienaHu IbpxkaBu. OT KOHCTaTalMMTe ce ouyepTaBa BOZEL] NMPOOJIEMBT 3a
CbCTOSIHUETO Ha EJEKTPONPEHOCHUTE MPEKU U CIOCOOHOCTTA Ja OTIOBOPAT Ha HOBUTE
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MOIITHOCTH 3a MpHUCheInHsABaHE. Ta3u HE0OXOMMMOCT ce ouepTaBa KaTo IMO-ICHO M3pa3eHa B
Kanana, kb1eT0 HEOOXOAMMOCTTA OT eNeKTpU(HUKAIIHS 32 3aMeCTBaHE Ha U3KOIMaeMHUTE TOpUBa
B EHEPIUiHUS CEKTOP € 3aJI0’KEHO B IIPABUTEJIICTBEHMS IUIaH 3a AekapOoHu3auus. B buiarapus
NpyU MNPOABDKABAHE HAa MPOU3BOJCTBOTO HA  EIEKTPOCHEPTHUsiTa OT  BBIVIMIIHUTE
€JICKTPOLICHTPaI ¥ 0€3 HallMOHAJICH TUIAH 3a W3BEXKJIAHETO UM OT pabOTeH PEKUM, HIMaA
HEOOXOUMOCT OT HOBH E€JEKTPOSHEPTrHiWHU MOITHOCTH. TakuBa ce Hamarat 3apaau
M3MIBJIHEHUETO Ha LIEJTUTE 32 HaMaliaBaHe Ha emucuute Ha [1I°, KouTo B cTpaHara ce U3nbUBaAT
OCHOBHO OT ,,MuHu Mapuia-u3tok*. CbIIl0 Taka 3a JBETE€ CTPaHU € BAIUIHO yBEIMYaBAHE HA
€JIEKTPOCHEPTrUMHUTE MOIIHOCTA NPU HAMaJIsIBAHE Ha JieJla Ha M3KomaemMutTe ropuBa. OcBeH
YAaCTUYHUTE TUIAHOBE 32 CHEPTUUHUS CEKTOP, 32 OCTAHAIUTE NKOHOMHUYECKH OTPACIHU JIUIICBAT
CTpaTeTMH Kak IIe C€ CIy4Yd MpolechT. ToBa mpeud Ha MPOTHO3HPAHETO HA TOUYHOTO
KOJINYE€CTBO Ha HOBU €JICKTPOEHEPTrUiHU MOIIHOCTHU. [IpenonokeHnero 3a KojJuuecTBaTa um,
M3YHCIICHO BH3 OCHOBA Ha MOTPEOJICHMETO Ha M3KOIMAeMH T'OPWBA, JaBa OPUEHTHPOBBUHA
SICHOTa 3a MaladuTe Ha EJIEKTPOCHEPIHilHO MPOU3BOACTBO U IMPU MpEeKpaTsBaHE Ha
M3MOJI3BAaHETO HAa U3KOIMAeMU rOpUBa B TPAHCTIOPTHHUS CEKTOP U 3aMECTBAHETO MY C BTOPUYHH

pecypcu, 3a YUETO MPOU3BOACTBO CHIIO CC HaJIara U3IOJI3BAHCTO Ha CJIICKTPOCHEPI'Us.

CrpsiMo TE3W TEXHOJOTUYHH OCOOCHOCTH, 3aJI0KEHUTE IIeNIM 3a JIEKapOOHU3alUs U
3aMsiHaTa UM C HUCKOGCMHCHOHHU ce€ (opMysinpa XUIoTe3a, CIopes KOATO € Bb3MOXKHO
M3BEKJIAHETO Ha BHCOKOEMHCHOHHUTE €HEPTrHiiHM MOIIHOCTH OT YmoTpeba Ja JoBele [0
L[eJIeBHs CIaj] Ha BBIIEPOJAHUTE eMucud. ToBa obaue He TpsiOBa Ja cTaBa caMOIIENIHO, a MPU
)106pe HJ'[aHI/IpaHI/I HOBH, 3aMECTBallld MOIIIHOCTHU, KOHUTO a4 rapaHTHpaT CTa6I/IJ'IHOCTTa Ha
eHepruiiHara cucrema. Enqnu takuBa morar aa ca BEM. Kato HemocTaThk Bee olie ce oT4ynuTa
HENOCTOSIHCTBOTO IPH MPOU3BEKIAHATA OT TAX €HEPIHs, KAKTO U JIUIICATa HA TEXHOJOTUYHO
pellieHre 3a ChbXPAaHEHUETO 3a MO-IBJIBI MEpPHOj Ha MpOU3BelIeHaTa, HO HEymoTpeOsBaHa

takaBa. B To3u acnext BEU Bce omie He MoraT na citykart kato 6a3oBa eHeprusl.

Hpyra msapka 3a HamaneHue Ha emucunte Ha [II' e momoOpsiBaHe Ha eHepruitHaTa
epEeKTUBHOCT M HaMalsiBaHE Ha EHepruifHaTa MHTEH3UBHOCT B IMPOMHUILIEHOCTTA.
[IpousBojcTBaTa U B IBETE CTPAHM NMOTPEOSIBAT EHEPTHsl HAJl CPEAHUTE CTOMHOCTH 3a CBETA U
3a EC. To ce abiky KakTO Ha BACOKOEMUCHOHHUTE €HEPrOHOCHUTENN B EHEPIrUMHUTE CUCTEMU
Ha bearapus u Ha Kanaga, Taka M Ha MKOHOMHYECKaTa KOHIOHKTypa B bwarapus. Ilpu
HamaJsiBaHe Ha ChOTHOILEHHETO MEXIy KpalHOTO M IMbPBHUYHOTO MOTpEeOJIeHNUE HAa €Heprus,
111e HaMasiee IbPBUYHATA €HepruiiHa MHTEH3UBHOCT. 3a 1IeTa ca He0OOXOAMMHU WHBECTHULIUU B

MOJIEpHHU3allsl Ha OTpaciuTe, MoJoOpsiBaHE Ha eHepruiiHata e()eKTHMBHOCT U CTPYKTYPHHU
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MPOMEHHU B HKOHOMHMKaTa. Taka UM uHaue € ouepTaHa TeHICHIIM KbM HaMmallsiBaHe, HO C I0-
0aBHM TeMIIOBE. 3a MOCTUTAHE Ha 1eNTa 3a HyseBn emucuu Ha [1I7 1o 2050 r. mie e oT 3HaueHue
Y MOI00PSIBAHETO HA TO3M MMOKAa3aTel, Thid KaTo mpexnmnoara pseT Ha bBII, koiiTo € 00BBp3aH

C pa3sxoaa Ha CHEpIrus 3a €AMHUILA IIPOAYKIIUA.

He na mocnenHo MsCTO MO 3HAa4Y€HHE, I'€ONOJUTHUYECKUTE PHUCKOBE CBIIO OKa3BaT
BIIUSIHUE BBPXY CHEPrUMHMs npexoi. 3a beiarapus ToH ce oueHsBa KaTo BBHIICH 3apaiu
CHJIHATa 3aBUCUMOCT OT BHOCA HAa U3KOIIa€MH IT'OpPHBA KAaTO METPOJI U ra3. B ¢bIoTO BpeMe Ta3u
3aBMCHMOCT MOJXE J1a C€ IIPEBbpPHE B KaTalIM3aTOp 3a yBEJINYaBaHE HA €JIEKTPOCHEPTUUHUTE
MOILIHOCTH, KOUTO B JBJITOCPOYEH IIJIaH 1€ MOraT 3a 3aMEHST TE€3H OT U3KOIAeMUTE ropuBa
[P YCJIOBHE, Y€ € HaJMIE MOAXOAAIla MHPPACTPYKTypa M KOHIOHKTYpHa INpOMsHa B
CEKTOpUTE, KOUTO EMUTHpAT BBIJIEPOJHH EMHCHUU Ype3 noTpediieHne Ha eHeprus. 3a Kanana
TO3U PUCK C€ OLEHSABA KATO BHTPELIEH, Thb KaTO CTpaHaTa € €HEprMiHO HE3aBHCHMA, KaTo
nobuBa M mNOTpedsiBa W3IS0 CBOM MPOAYKTH M NPOU3BOACTBO. PUCKBT NHpoOM3THYA OT
TpaHchopMmanmsiTa Ha JOOMBHHS CEKTOpP Ha TMETPOJI, KOSTO BOXM JO BIOIIaBaHE Ha
MaKpOMKOHOMUYECKUTE I0KA3aTeIM U Ha COLMAIHUSA JUAJIOT B IPOBUHLUUTE, KBAETO €

ChCPCAOTOYCH ,Z[O6I/IB’[>T Ha BBIJICBOJOPOAHU.

EnepruitHusat cexktop ce TpaHchopMmupa B HAKOIKO HAIPaBICHUS: MOJIUTUYECKH,
CYpPOBHHHO M TEXHOJOTUYHO. IIporHosmpaneTo ype3 Mojaenu € Ba)KHO 3a IUIAHUPAHETO Ha

Pa3BUTHUECTO HA CEKTOPA. B T03u acnekr NPUHOCHT HA TUCEPTANMOHHUA TPYA CE€ N3pa3saBa B:

» Ilpunoxxum MeTOn 3a W3YUCICHME IIPU 3aMsHaTa Ha BUCOKOEMUCHOHHU C
HUCKOEMHUCHOHHH W3TOYHUIIM 33 IOCTUTaHE Ha JIeKapOOHHU3aIHs

» [lpnnoxuMoCT Ha HAYYHUTE TEXHOJIOTUU B EHEPIUIHUS CEKTOP CIIOPE] yCIOBUATA B
bearapus

» dunaHcoBa 000CHOBKa Ha eHepruiiHata TpaHcopmarus B bbarapus

» OunancoBuTe 3aryOm 3a Obiarapckata HMKOHOMHKAa OT MOJIBPXKAHETO Ha

BHCOKOBBIVICPOAHA HKOHOMHKA

Bb3 ocHOBa Ha W3JIOKEHOTO B AUCEPTALMOHHHUS TPYJ MOTAT Ja C€ OYEPTAST CIEIHUTE
MepPKHU/MpenopbKHU 0 OTHOIIEHUE HA MAPHUKOBUTE EMHUCHH, BBPXY KOUTO Jla c€ HabelexaT
MOJIMTHKY, YPE3 KOUTO JIa CE€ TOCTUTHE 11€JITA 32 HaMaJIsiBaHE Ha BbIJIepoiHUTE eMucuu 10 2030

. ClIOpEa 3ajI0KEHATa 1EJI:

> yHpaBJIsIBaHEC HAa TbPCCHCTO HA CHECPIUA U IIOCTUTAHC HAa HKOHOMUUW Ha CHEPIUA

> npemuHaBane kbM BEW u npyru 6€3eMUCHOHHN U3TOUYHUIH
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A\

3aMCCTBaHC Ha B’bI‘HI/IH_[aTa/HeTpOJIa C AJITCPHATHBHU PCHICHUSA B CPCAHOCPOYCH U

ABJITOCPOYCH XOPU3OHT

Pa3BUTHUC U BHCAPABAHC HA HOBU TCXHOJIOIUH 3a YITPABJICHUC HA BBITICPOJHUTEC CMHUCHUU
IIPEOCMHUCIIIHE HA eHepFHﬁHHTC Ima3apu

eHepFI/If/'IHa CBBP3aHOCT HA MECTHO, HAIWMOHAJIHO U HAJHAIITMOHATIHO HUBO

MOOUITM3MpaHe Ha UHBECTUTOPCKUS pecype

vy V. Y YV Y

OCUTYpsIBaHE Ha IbP>KaBHU CTUMYJIU B CHEPTUMHUS CEKTOP

A\

o0JIeKYeHa HOpMATHBHA PaMKa 3a MPUChEIUHIBAHE HA HOBU 0€36MIUCHOHHU MOIITHOCTH
KbM €JIEKTPOCHEpruiiHaTa CUCTEMa W MOJCpHM3AlUsATa M, 3a Ja OTrOBOPU Ha

Karanurera uMm

CpenHoCpOYHUTE U ABITOCPOYHUTE TMPOTHO3M HE MOraT Jia OIpeAeNaT TOo4yHa
JIOCTOBEPHOCT. TSAXHOTO 3HAYEHUE € 3a ONPEACIIHE HAa KOJMYECTBEHHUTE U TEXHUYECKUTE
[apaMeTpu 3a HW3YMCIISIBAHE HA HOBUTE CHEPIMMHUM MOIIMHOCTM B KOHTEKCTa Ha

I[eKap6OHI/I3aI_II/I$ITa Ha UKOHOMUKHUTEC KAaTO U3BCACHOTO B JUCCPTALIUOHHUS TPYH.
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INTRODUCTION

Greenhouse gases (GHGSs) are part of the atmosphere, and without them, the Earth's surface
temperature would be 33°C lower. They play a major role in keeping the Earth's climate in
livable conditions. Carbon dioxide (CO2) is one of them. As a result of human activity, it’s
quantity increases along with other greenhouse gases, thus leading to an increase in the
greenhouse effect and a rise in temperature. Science divides CO2 into that of natural origin,
formed by natural processes, and that formed by human activity, defined as CO2 of
anthropogenic origin. The latter enhances the greenhouse effect, leading to a rise in the Earth's
surface temperature in the lower layer. It is the release of CO2 from human activity that is the
subject of climate science, economics and ecology, seeking to determine its negative impact on
life on Earth and reduce its levels to values that minimize it. The main source of CO2 from
human activity is the burning of fossil fuels. It accounts for 39% of total GHGs, second only to
water vapour GHGs (55%).

The increasing concentration of greenhouse gases in the atmosphere is leading to climate
change. These are most often manifested in temperature anomalies, rising global ocean levels
and more frequent natural disasters. The three phenomena were identified as major
consequences in the 2007 Intergovernmental Panel on Climate Change (IPCC). In its report,
the IPCC noted that ‘changes in atmospheric greenhouse gas concentrations are altering the
energy balance of the climate system’. The conclusion is reached that ‘increased greenhouse
gas concentrations resulting from human activities are the most likely cause of the increase in
global average temperature since the mid-20th century’ (IPCC, 2008). Policies of the UN and
major economies are aimed at reducing greenhouse gas emissions. The paramount challenge is
how to avoid any detrimental effects on the economic development and growth. A number of
forecasting models using mathematical and economic methods has been developed. The
timeframes that some of the leading political entities are setting for themselves to meet their
GHG emissions reduction targets are extending to 2050 for the European Union (EU) countries,
informally 2060 for China and the US, which does not yet have a formally agreed specific dateq
should also fit into this timeframe.

Bulgaria has accepted 2050 as the target date for achieving net zero CO2 emissions, as set out

in the country's EU membership and the EU's general policy in this area.

The energy sector is responsible for almost a quarter of the EU's greenhouse gas emissions. The

transport sector accounts for the same level of carbon emissions. Transport uses a third of the
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EU's final energy and together with energy accounts for almost half of the EU's carbon

emissions (Masterson, 2022).
» Relevance and Significance of the Dissertation

Reducing carbon emissions is a political commitment of the global community. Policies are
being developed at global, regional and local levels to reduce them to climate-neutral levels.
For example, the European Green Pact, or the so-called Green Deal, is a 2019 EU initiative
setting a common climate neutrality target that each EU member state, including Bulgaria, must
achieve by 2050. The challenge is to reduce carbon emissions by 55% by 2030 compared to
1990 levels. The issue is a hot topic on the public agenda in Bulgaria in view of the debate on

changing the country's energy strategy and the lack of an updated one by 2023.
» Object and subject of the thesis

The object of the study is the leading carbon emitting sectors. The energy sector is the focus of
the thesis.

The subject of the study is carbon emissions, institutional policies and the mechanisms applied
to reduce emissions in the coming decades to reach carbon neutrality (for the EU and Bulgaria
as part of the EU by 2050).

> Aim and objectives of the thesis

The aim of the study is to identify opportunities to meet the government's carbon reduction
targets within the timeframe set. It is also to determine which of the models used are suitable
for the purpose, which are not and which can be combined or interchanged on the Bulgarian

and Canadian side. This is possible by performing the following tasks:

> ldentification of the main causes of carbon emissions, according to the object of the

study

> Analysis of current carbon emission levels and reporting on their achievement based

on programs, policies, economic factors such as consumption, production, GDP, etc.

» Comparison of the implemented, enforced policies and the ones that are set to be

implemented in terms of carbon emission reductions by both countries
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Identify effective models in the discussed government measures that will achieve

the carbon reduction targets set

Projections based on content analysis, the success of the specified models for

reducing greenhouse gas emissions

> Research approaches and methods in the dissertation (methodology)

Research approaches are in several aspects:

>

comparative analysis - applicable to both reporting greenhouse gas emission levels

and defining their characteristics by emission sources

factor analysis - to determine the causes of carbon emissions and the change in their

levels, according to the set time targets for achieving carbon neutrality

In terms of methods, the most commonly used ones include interpretive analysis of

programs and legislative frameworks for carbon emission targets. Analytical and

synthetic processing of data from official sources to model projEU ETSd carbon

emission levels according to sources and their capacity to emit. The research approach

includes also:

>

>

mathematical-economic method - for forecasting carbon emission levels according
to the set national and supranational policies and programs for their reduction and

in particular for analyzing their efficiency

deductive method - to derive a logical argumentation in relation to the processed
data and their analysis and on the basis to formulate the hypotheses in the

dissertation

logical method - to interpret the results

» Limitations of the thesis

Limitations of the research object - the main part of the object focuses on the energy sector:
output, production and consumption of fossil fuels and electricity systems, in view of the
dependence of transport on them as a source for conversion from primary to final energy. The
inability of the transport sector to exist independently without energy defines the energy sector
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as the leading subject of the study. Without reducing its greenhouse gas emissions, it would be
impossible to do the same in the transport sector, which, by the subject of the study, is also
directly related to emissions from the energy sector.

Carbon emissions and their sources are regionally focused on Bulgaria and Canada. The choice
of the second country is to clearly compare two different decarbonization policies and
approaches to carbon reduction, in order to highlight the benefits and drawbacks of two
differently implemented models. Since Bulgaria, as an EU member state, has common policies
with the other 26 member states, the comparison with any of them would only be based on
national policies to achieve the targets based on the same systems. Comparison with a non-EU
country therefore highlights clearly the approaches and models that are most relevant to
achieving the GHG reduction targets.

The calculations in the analytical part, based on which the author's thesis is formed, are as per
the officially adopted legislations in both countries by the end of 2022. As decarbonization
policies are also politically bound, changes in targets and timelines for achieving them are
subject to constant adjustments and changes over time.

> Main hypothesis and author's thesis

The hypotheses developed in the thesis are based on calculations based on current data of carbon
emission levels generated by the leading emitters and set the guidelines for achieving their
reduction by the leading emitters. The underlying assumption is that reductions in carbon
emissions from the power sector constitute a possible condition depending on the availability
of substitute low-emitting or zero-emitting power capacity to provide energy security, and on
accompanying economic measures to finance them. The author's thesis is that these economic
measures, such as carbon trading schemes, can generate financial resources that can be
channeled into unlocking the potential of new carbon-free energy capacity. To provide evidence
for the authors' thesis, two different models of carbon pricing are used for comparison - free
exchange trading and a fixed tax on carbon allowances and CO2/t. Based on mathematical
models, it is argued that a carbon tax is the more appropriate system for reducing carbon
emissions and generating more revenue in national budgets to finance the transition to

decarbonization of the economy.

Also, the underlying hypothesis and thesis require integration in terms of the construction of

new low or zero emission capacities with the relevant capital costs of its construction and the
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associated infrastructure that is generated by the carbon price achieved through exchange
trading, the tax system and investment in the sector. The calculation of substituting
conventional capacity with low-carbon capacity is justified in itself, but for it to be feasible in
a real economic environment it needs to be accompanied by financial provisions, since the
decarbonization process requires capital investments oftentimes impossible for countries with
weaker economies. In terms of sources of greenhouse gas emissions, the integrated approach is
applicable to every aspect of the single energy system - output, production, grid and

consumption.
» Sources and literature on the problem

The concept of greenhouse emissions in the atmosphere leading to an increase in the Earth's
temperature was first published by the Swedish scientist Svante Arenius in 1896. He is credited
with discovering the greenhouse effect. The increased presence of carbon emissions in the
atmosphere due to human activity leads to changes in the Earth's energy balance and, in the
longer term, in the climate (The Nobel prize, 2022). His discovery began the scientific
development on the subject.

Climate modelling integrates several scientific disciplines and serves climate management or
mitigation policies. In the context of energy as a leading emitter of greenhouse gases, the work
of Indian geologist Prosenjit Ghosh is significant. He confirms scientifically that rising CO2
levels are due to human activity by proving experimentally that atmospheric CO2 is increasing

from fossil fuels.

As a consequence of rising energy consumption, scholars began to theorize econometrically
through Dubin's spatial model (Dubin, 2003), incorporating economic growth, energy
consumption, and CO2 emissions, and studying the relationship and spatial distribution among

the effects of all three.

It is difficult to identify the pioneers in the science of the link between energy consumption and
carbon emissions. Scientists in every country are examining both regional and global trends in
the growth of GHG emissions and global warming. Moreover, climate science with economics
is forming a new scientific trend, defined as climate policy, which includes fields such as

economics, energy and ecology.

In his book The Carbon Crunch, the British economist and professor Dieter Helm explores why
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developing economies are increasing their share of carbon emissions, while already developed
economies are even managing to successfully implement reductions. A high GDP shows an
easier time reducing GHG emissions than an increasing one. Prof. Helm elaborates on the basic
thesis that the carbon footprint could be reduced by economic methods. One such method is the
carbon tax or the carbon trading system (ETS) implemented in the EU. Using an econometric
mathematical model, Prof. Helm shows that a carbon tax is a better option to implement as a
measure aiming for emitters to reduce their GHG levels (Helm, 2015). His model is also used

for the evidence section of the author's thesis of this dissertation.

I. ASCIENTIFIC APPROACH TO CARBON EMISSIONS. MODELS
FOR THEIR CALCULATION IN THE ENERGY SECTOR

1. CHARACTERISTICS OF CARBON EMISSIONS AND CO2 EMITTERS

As primary energy consumption rises, so do global average temperatures. The energy sector
generates most carbon emissions (Worldometer, 2016). The main challenge for climate policies
is the conversion of energy production from carbon-intensive to clean sources. The increased
presence of carbon emissions in the atmosphere due to human activities is leading to changes
in the Earth's energy balance.

The importance of the energy sector is leading for the economy and people's everyday life. The
development of other industrial sectors depends on its state. The total consumption of energy
resources and consumption by energy source is among the indicators for measuring GDP per
capita. The more developed an economy is, the higher the energy resources consumption. This
leads to higher levels of CO2 in the atmosphere. The implication is that a more developed
economy generates higher levels of carbon emissions. Hence the discussion on how to reduce

CO2 emission levels, without affecting economic development.

Energy use releases 75% of CO2 into the atmosphere among other greenhouse gases. Therefore,
all policies are dirEU ETSd against the transformation of energy production sources to low or
zero carbon ones. Decarbonization, or the process of reducing atmospheric carbon emissions,
is key to achieving climate goals. CO2 concentration is not uniform. It is determined by
differences in population size, the characteristics of their economies and energy systems, their

lifestyles and their consumption of raw materials, resources and carbon footprint produced
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goods. Methodologies have been adopted to measure carbon emissions according to the sectors
in which they are emitted. For example, in the electricity sector, they are calculated based on
the amount of energy (MWh, GWh) and the carbon emitted from production (g,t). The
measurement of carbon emissions is important to control their levels according to

decarbonization targets.

The main challenge is how to meet growing energy demand, overcome bottlenecks in supply
chains and neutralize the climate impact of energy. To this end, energy sources whose extraction
and production leave a carbon footprint are classified. These are hydrocarbon fossil fuels such
as oil, gas and coal. They serve as energy resources in the production of fixed energy. Another
type of raw materials used for energy production are natural resources such as wind, sun and
water, which form renewable energy production. No carbon emissions are released in its
production. Its global share is still insufficient to meet energy needs. The focus of
decarbonization measures is on primary energy sources, which produce different amounts of

carbon emissions according to the type of source.
2. CARBON EMISSIONS CALCULATION MODELS

The emission factor (EF) is used to calculate the GHG emissions. It is determined according to
the unit of activity available (Clim'Fooot, 2016). According to the common definition adopted
by the IPCC, the emission factor is a factor that allows to convert activity data into GHG
emissions. Or it is the average rate of emissions from a source relative to units of an activity or
process. The units for calculation are 1 kg of greenhouse gas from 1 KWh unit of product
(equivalent in 1 MWh/1 ton). Thus EF is the sum of CO2 emissions generated by human activity
relative to the mass unit of CO2 of the emitting source. A dataset that describes and quantifies
the greenhouse gas generating activity is used to construct the EF. The GHG framework is
institutionally defined through the Kyoto Protocol. Each greenhouse gas emission is converted
to a CO2 equivalent. This is done by multiplying the amount of gas by its CO2 equivalent
(CO2eq). CO2eq is the universal unit of measurement for greenhouse gas emissions, reflecting
their different global warming potentials.

The main indicator of GHG emissions assessment is the ‘GHG emissions per capita’. It is
calculated by dividing the national emission totals by the number of permanent inhabitants of
a country. It shows how much is consumed per unit of population. For Bulgaria, the indicator
ranges from 13 tCO2eq in 1988 to 7 tCO2eq for the EU (EEA, 2019). In Canada, the share is
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around 15 tCO2eq per capita, mainly due to the high standard of living according to 2019 data.
This ranks it 5th in the world for this indicator, surpassing even countries like China and the
USA as leading emitters of greenhouse gases (Hannah Ritchie, 2020).

Greenhouse gas emissions per unit of GDP shows the amount of greenhouse gases that are
produced per unit of GDP. GHG emissions are directly linked to economic growth. As
economic activity grows, so does the consumption of energy and natural resources. Reducing
this dependence is a sign of sustainable development. For the calculation of sustainable
development, the emission parameters are estimated according to the unit of GDP. For Bulgaria,
the emissions obtained in the creation of 1,000 BGN of GDP are considered as the GDP per
unit of GDP. GDP, decreased significantly from 2.45 tCO2eq in 1999 to 0.49 t in 2019 (EEA,
2019). In Canada, this indicator is 0.35 tCO2eq per $1000 GDP according to World Bank data
for 2019 (Government of Canada, 2022).

The GHG emissions inventory shall be carried out at national level, with all emitters reporting
the quantities of activities to the authorised government authority. The data thus collEU ETSd
serves as a yardstick for the formulation of GHG reduction strategies and policies. In Bulgaria,
the 2019 volume is nearly 56 Mt, of which over 42 Mt of CO2, and in Canada 672 billion tons
of CO2e.

According to data from the National Greenhouse Gas Inventory of the Republic of Bulgaria,
submitted to the IEA, for electricity generation the indicative EF is 0.819 tons of CO2eq for
each MWh produced (Bertoldi & Damian Bornas Cayuela, 2017). Carbon intensity levels in
the electricity sector are twice the EU average. The emission factor is also a leading indicator

for calculating the cost of purchasing carbon allowances from the emissions trading market.

Bulgaria's leading CO2 emitter is the energy sector. It is a key contributor to the economy,
accounting for over 70% of greenhouse gas emissions, with CO2 accounting for the largest
share at 96%. Emissions from combustion processes for power generation account for the

largest share. They account for around 62% of all emissions in the sector (EEA, 2019).
3. ENERGY MIX

Bulgaria is still among the leading EU countries in the carbon intensity of the energy sector,
where around 40% of energy produced is from coal (ME, 2019). Coal use results in more CO2

formation than any other fossil fuel. Despite the improved environmental performance of the
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country's power plants, they remain the main source of pollutants in the atmosphere. The
country's electricity generation capacity is as follows:

Figure 1.

Gross electricity generation by type
(2019)

others

25%

Green energy
21.5%

TPP Maritza-iztok
39.0%

MPP Kozloduy
37.0%

Source:ME (2019)

Figure 1 also shows Bulgaria's energy mix. The energy mix by primary sources of fossil fuels
for the transport sector takes into account supplies that are mainly imported. The energy mix
for oil and natural gas provides more certainty for consumption needs than imports from a single
supplier. In the electricity sector, with its 55% share in energy, the energy mix is in energy
production by source. It is set out in companies' plans according to a country's generation
capacity and is approved by the energy regulator. The two sectors of primary energy and
electricity production and consumption are subject to climate-related policies. Their
development programs are aimed at decarbonizing and phasing out sources in the sectors
responsible for CO2 emissions.

Primary energy production in Bulgaria accounts for about 62% of gross domestic energy
consumption. The recent years structure in the dynamics of consumption is relatively
unchanged, according to the example in Table 1 (NSI). Electricity relies mainly on domestic
energy sources (95%) and imported energy sources (5%) (ME, 2020). The electricity sector is
highly independent from external sources.
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Table 1. Share of RES in the total energy balance

2015 2016 2017 2018 2019
Primary  energy | 1000 tne 12 033 11 273 11728 11 957 11 693
production
Gross  domestic | 1000 tne | 16 681 18 294 18 936 19 003 18 848
energy
consumption
Final energy | 1000 tne | 9 389 9518 9742 9750 9699
consumption
Share of % 18.3 18.8 18.7 20.6 21.6
renewable energy
in gross final
energy
consumption

Source: author's summary from NSI database

While in primary energy the export-import trade balance is negative, in electricity it is always
positive, i.e. the country produces more than it consumes. The overall energy balance is
negative in the trade balance (NSI, 2022). However, Bulgaria is among the five most energy
independent countries in the EU. Over the period 2000-2018, energy dependency has decreased
from 50 to almost 45%, compared to an EU average of 58% (Eurostat, 2021). Energy
dependency is an indicator showing the share of energy needed by the economy that needs to
be imported. In conclusion, Bulgaria is a net importer of energy and a net exporter of electricity.
Restricting exports would reduce carbon emissions due to lower production but would deprive

the state budget of revenue.

Unlike Bulgaria, Canada's electricity generation emits less than 9 per 100 of its carbon
emissions. The extractive energy sector is the major contributor, with oil accounting for the
bulk. The growth rate of the Canadian economy in the last decade has been a real GDP growth
rate of 26.5%. More than 10 in 100 of the growth is driven by industrial development. This led
to a rise in energy consumption of over 10% and an increase in industrial emissions of 4.7 per
100. Overall, greenhouse gas emissions grew at 1/5 the rate of economic growth. One of the
reasons why economic growth and industrial energy use is outpacing the growth in GHG

emissions is that the electricity generation, transmission and distribution industry is shifting
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away from coal to less GHG intensive energy sources. Canada's oil and gas production had the
highest GHG emissions for the decade from 2009 to 2019, accounting for nearly 21% of total

emissions.

4. ENERGY RESOURCES AND THEIR PLACE IN ENERGY SYSTEMS

As a sector of industry, energy comprises extractive industries or the extraction of energy
sources. It also includes all major natural and artificial systems for the production, conversion,
distribution, and use of energy resources of all known types. The ultimate goal is energy
production. Primary natural energy (contained in fossil fuels or renewable energy sources) is
converted into secondary energy (conversion or transformation of primary energy) suitable for
human use such as electricity and heat. This whole process from the initial to the final phase is
defined as an energy system. It is a system designed to deliver energy services to end users (H.-
M. Groscurth, 1995). The 2014 IPCC Fifth Assessment Report defines the energy system as a
system of ‘all components related to the production, conversion, supply and use of energy’
(IPCC, 2015). All systems come together to form an overall (unified) energy system. Its concept
evolves according to technologies and practices and regulations in the sector. The overall
energy system is the subject of the energy policy in charge of energy development. It is, in turn,

embedded in the foundations of modern economies alongside labour and capital.
Bulgaria's energy system consists of the following elements:

» Coal/coal-fired power plants - in terms of primary energy resource extraction and
secondary energy production, the sector is the leading one in the country. Domestic coal
mining ensures its independence from imports. Considering that coal-fired power
generation is the leading share of the energy mix, local extraction and production is
significant for the normal functioning of the energy system. In view of decarbonization
policies, coal as a major CO2 emitter should be phased out of the energy mix and
replaced by low-carbon generation. In Bulgaria, 3 coal regions with local thermal power
plants have been identified. The most significant of these is the Maritsa East Mines
industrial complex. Three of the main four activities of an energy system chain -
extraction, conversion, and final energy production - are carried out on the territory of
the complex. The complex is the largest in the Balkans and accounts for over 1/3 of the

country's electricity production.
> Natural gas - unlike coal, Bulgaria is entirely dependent on gas imports. Less than 1%
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is own production. Annual consumption of natural gas amounts to between 3 billion and
3.5 billion t. As part of the energy mix, it occupies a low share of 14% compared to the
EU average of 25%. The main activities in which it is used are transport, industry, heat
generation and, to a very small extent, electricity production in CHP plants. Only about
100 thousand or 3% of households are gasified. Its role in the decarbonization process
is that of a ‘transitional fuel’, i.e., it is recognized by the EC as a temporary energy
resource because of its lower CO2 emissions than coal and oil, but still higher than those
of renewables. Natural gas will be used in the European taxonomy until the RES
infrastructure is developed. As there is no production on the territory of Bulgaria, the
only significant enterprise is the state-owned Bulgargas. Its role is to import quantities
according to domestic consumption. The main source is Russia. After the start of the
war in Ukraine in February 2022, natural gas transit to Bulgaria was disrupted by Russia.
The case is indicative of the strong external dependence and the geopolitical risks that

accompany its supply.

Nuclear energy - with a developed tradition in Bulgaria, one of 31 countries with nuclear
reactors. By 2023, two operating units at the Kozloduy NPP site will provide over 1/3
of national electricity production. Due to the reactors reaching the end of their useful
life at the end of the 1930s, the national authorities are considering replacing them with
new capacity - Units VII and VIII at the Kozloduy site. Nuclear power is included in
national decarbonization plans (INPEC 2021-2030, 2020) because of its low-emission
electricity. Together with Maritsa East Mines, Kozloduy NPP is an element of national
security and guarantees constant energy. Like natural gas, it is considered by the EC as
a transitional energy. Since the start of the war in Ukraine, due to gas supply problems
on the Russian side and the energy crisis caused by insufficient energy supply, there has
been a discussion in the EU about whether or not nuclear energy should be recognized
as a 'green energy source'. The arguments in favour of the former are the low levels of
carbon emissions from the production process compared to those from hydrocarbon
fossil fuels. The arguments against are mainly due to the high risk of nuclear accidents

and radiation leakage.

Renewable energy - in Bulgaria is developing rapidly in the second decade of the XXI
century. Due to the EU plans to increase the share of renewable energy in the energy
mix, their accelerated implementation in the electricity system has started. By the end
of 2020, their share is around 23.32% of gross final consumption (NSI, 2020), which
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exceeds the targets of 20% for the period. Government incentives for investors and feed-
in tariffs are leading to an economic upturn in the sector, which has stagnated since their
suspension. The lack of an integrated plan leads to their uneven territorial distribution.
The southern part of the country has the highest share of RES, where most of the PV
plants are concentrated. They also account for the largest share of the total number and
capacity of renewable sources. Wind energy has a large potential. It is mainly
concentrated in the north-east of the country with several wind farms near the Black Sea
coast. Geothermal energy has an untapped potential, with only marginal investments.
There are more than 200 small hydropower plants in Bulgaria, which are mostly private.
The state-owned HPPs are larger and were built before the political changes in 1989.
Among them, the Chaira HPP is the largest in Southeast Europe. The total share of
hydropower plants among RES amounts to nearly 62% in 2021. Due to hydrological
changes this share varies from year to year with deviations in the range of 10-15%.
Biomass has a share of 3.2% in 2021 of the total share of RES and is not of interest to
investors. By comparison, its share in the EU among RES is close to 60%. Expectations
and forecasts for the RES sector in Bulgaria are for an increase in their share in the
energy mix. The reasons for this are mainly related to the implementation of the climate
targets in the EU carbon neutrality plan. Their main disadvantage is technology, due to
the intermittency of the natural resource that powers them, and the impossibility at this

stage of sufficient storage of the energy produced.

» Oil - both in natural gas and oil Bulgaria is fully dependent on imports of the raw
material. As with gas, its use in the electricity sector is even more limited. It is mainly
used by diesel generating sets and small standby power systems. The main user is the
transport sector. Annual consumption averages 4.5 million tons of oil equivalent of
which own production is about 25 thousand tons (~1%). Russia is a major supplier of
crude oil, which is processed by the LUKOIL Neftohim refinery near Burgas, which is
a source of greenhouse gases in the region and is often fined by regional supervisory
authorities for exceeding their allowable limits. Half of the processed oil and its products
are refined and exported. Qil's role in the decarbonization process is not yet on the way
out, as with coal, a process that will start after the transition period due to the ban on

internal combustion engines in transport after 2035 for EU countries.

Canada's primary energy mix is diverse despite the vast availability of oil and gas. The mix of
different energy sources is shown in Figure 2 (CAPP, 2019).
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Figure 2.

Canada's primary energy resources (2019)
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Source: CAPP (2019)

Because of the federalization of the territories and the vast area, as well as the disproportionately
distributed population, the energy mix differs for each of the provinces. While Ontario is
dominated by hydro and nuclear, Alberta and Saskatchewan are dominated by fossil oil and
natural gas. The same is true for the electricity mix. In contrast, coal accounts for only 7% of
the share and hydro over 60%. In the electricity sector, Canada is on track to achieve carbon
neutrality soon, but achieving it in primary energy is important to the bottom line.

In summary, the main conclusions of chapter one are as follows:

» global warming is caused by increased levels of anthropogenic greenhouse gases
(due to industrialization)

> it is recognized as a problem at political level; the scientific debate is present
and acknowledged at a later stage (mid1990s), and the first institutional
commitments to reduce greenhouse gas emissions to return the rate of global
temperature rise to levels that will not affect climate change emerge

» the main source of GHG generation is the energy sector, with the leading share

of carbon emissions among GHGs
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> the methods for measuring atmospheric CO2 levels are determined by the energy
source; EF the unit of measurement of CO2 levels on the basis of which an
inventory report is prepared for each energy source (see Chapter Il, 2.2)

> In Bulgaria, the electricity sector leads in levels of greenhouse gas emissions to
the atmosphere while in Canada it is the fossil fuel extraction sector, also
considered part of the energy sector. Both countries have similar levels of
emissions per unit of GDP, i.e. the economies are energy intensive. Per capita
carbon emission levels are also at high levels, above the developed country

average.

» The energy system analysis shows that coal-fired power plants are the main
emitters of CO2, and that renewables are low or zero emission, but with the

smallest share among the main energy sources.

» Pricing in the energy mix shows lower production costs for renewables and

higher for conventional energy sources

Il. MEASURES TO REDUCE CARBON EMISSIONS

1. INTERNATIONAL POLICIES TO REDUCE CARBON EMISSIONS

Once global warming has been recognized as a global problem, policy-making to reduce its
effects begins. The first formal document for policy engagement was the 1992 United Nations
Framework Convention on Climate Change (UNFCCC). The Kyoto Protocol of 1997 is an
extension of the Framework Convention. The document is an international agreement to control
global warming (UNFCCC, 1997). Signatory countries commit to reduce their greenhouse gas
emissions. It entered into force in 2005 and is the first international agreement to protect the
environment. The document introduces international trading of emission allowances, based on
the market principle for their regulation. The aim is to reduce emissions of the nine leading
GHGs by 5.2% between 2008 and 2012, compared to their 1990 levels. However, the Kyoto
Protocol does not make it mandatory for each signatory to reduce emissions by 5.2%, but rather
sets a percentage of emissions for each country according to its economic structure. Bulgaria is

a signatory to the Protocol and is committed to reducing emissions by 8%, the same as the EU
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target. By the end of 2012, the targets had been exceeded (EEA, 2020). However, this is not
due to measures to reduce them, but because of a change in the economic situation after the
political changes in 1990 and the transition to an open market economy. As a consequence, a
large share of greenhouse gases generated by heavy industry, lower productivity, etc. have their

natural decline.

The target for Canada is a 6% decline in GHG emissions from 1990 levels between 2008 and
2012 (Hrvatin, 2016). The country is failing and instead of reducing its emissions, they were
increased by 30%. As a result, the government withdrew Canada from the Kyoto Protocol in

2011 and rejoined in 2016 with more ambitious targets.

The Paris Agreement of 2015 set more drastic targets, and a few years later the Glasgow Pact
introduced the 2030 time horizon. For the first time, the Pact's leaders formally agree to limit

the extraction and consumption of fossil fuels such as oil and coal.

In a further stage of international decarbonization policies, Bulgaria as an EU member state
agreed to meet the overall targets of reducing emissions by at least 55% by 2030 compared to
their 1990 levels. The European Green Pact makes the Community a leader on policies taken

to protect the climate, regardless of whether such policies are implemented in other countries.

After a sharp political turnaround in Canada, the country agreed to implement the Paris
Agreement and reduce its emission levels by 30% by 2030 compared to 2005. During the
COP26 meeting in Glasgow, it declared that this share was not sufficient for the decarbonization
targets and raised the targets to 40-45% (Richards, 2021).

2. BULGARIAAS PART OF THE EUROPEAN GREEN PACT AND THE EU
EMISSIONS TRADING SYSTEM

The European Green Pact is the main strategy guiding Bulgaria in implementing its climate
neutrality commitments. The targets are also set out in the Glasgow Agreement. The essence of
the Pact is for the EU to become the first climate neutral continent by 2050. The Commission's
legislative package is titled Fit for 55. The energy sector is the EU's leading emitter of
greenhouse gases. Energy production and use generates more than 75% of GHG emissions.
Decarbonization, or the process of reducing atmospheric carbon emissions, is key to achieving
climate targets. Decarbonization is also at the heart of the EU's long-term strategy for climate

neutrality by 2050. EC identified an intermittent period on the path to carbon neutrality. The
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process requires time for economies to replace emission-intensive energy sources with lower-
emission or entirely emission-free ones. This implies a structural change of removing carbon

from energy production.

Russia's military invasion of Ukraine has led to a reconsidering of the objectives set out in the
EU Green Pact. Problems in the supply of energy resources most directly affect gas supplies
from Russia to the EU. Bulgaria is one of the first countries to have its natural gas supplies cut
off by Russia. The situation has shown a strong dependence of EU countries on Russian fossil
fuel supplies. Because of the shortage of natural gas in the first months after the war and its
high prices as a result, the EC announced in response the more ambitious REPowerEU plan to
increase renewable energy in the energy mix. Clean energy production is gaining new targets
for member states, including Bulgaria. A new target has been set to increase renewables in the

energy mix to 45%, i.e., 5% more than the last target set in the European Green Pact.

Changes are also taking place in the so-called European Emissions Trading System (ETS). It
remains the EU's leading mechanism for reducing greenhouse gas emissions. Introduced by the
Kyoto Protocol in 2005, the system is an exchange trading per ton of CO2 (allowance). The
aim is to make industries with high levels of CO2 pay for their emissions. In this way they will
be incentivized to switch to lower emitting energy sources. The financial proceeds from
allowance sales are used to finance decarbonization in the EU. As of 2021, the system has been
dramatically reformed. The new measures are aligned with achieving the 2030 decarbonization
targets. Free allowances for economically vulnerable sectors will be phased out, the stability

reserve reduced, and new sectors will be included in the trading.

Bulgaria joined EFTA in the last year of the first phase of the system after the country's
accession to the EU in 2007. 130 enterprises and 4 aviation operators are included (EEA, 2021).
According to the regulation, enterprises generating CO2 in their production activities have to
pay for their quantities. Initially, each one received allowances free of charge (1 allowance is
equivalent to 1 ton of CO2 emissions), and had to buy additional allowances by auction when
they were exceeded. By 2020, the free allocation represents 40% of the total available.

According to the EC assessment, despite progress since 1990 in reducing GHG emissions,
Bulgaria is the most GHG intensive economy and coal remains the main source of energy (EP,
2021). The ratio of GHG emissions to GDP remains the highest in Europe. Sustained economic

growth of over 3% of GDP per year since 2015 and an insignificant decline in emissions require
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further measures to decouple growth from emissions so that the policy is sustainable. The policy
call to reduce the carbon intensity of the economy through energy transformation, increasing

renewable energy production and improving energy efficiency is seen as positive.
3. INSTITUTIONAL MEASURES TO REDUCE CARBON EMISSIONS

Among the government measures under implementation by 2023 is the Integrated Energy and
Climate Plan of Bulgaria (INPEC). Since the last national energy strategy has expired in 2020,
the country has no updated one as of 2023. The INPEC has a horizon up to 2050 and is a
consequence of the European Green Pact. The document has been criticized by the EC for its

lack of concrete measures to meet decarbonization targets.

In its opinion on INPEC, the EC acknowledged that the plan had significant gaps in information
and data (EC, 2020). In the section on renewable energy-based decarbonization, two out of six

recommendations are fully reflEU ETSd.

The EC's criticism is aimed at the lack of a plan for phasing out coal from the energy mix.
Another critical point is the lack of a plan to curb emissions outside the energy and transport

sectors, such as energy efficiency and other sectors outside the scope of the ETS.

According to INPEC, final gross consumption is expEU ETSd to grow smoothly in the period
to 2030, with an average growth rate of about 0.75% per year in the period to 2025 and 0.4%
after 2025, shown in Table 2 (EK, 2022).

Table 2. Average growth rate of gross final electricity consumption

[GWh]

INPEC scenario |[2022 (2023 2024 (2025 |2026 2027 2028 2029 2030

consumption  of
electricity in the

country

Gross final|41,16 41,48 (41,8 42,12 142,29 42,47 42,64 42,81 |429

Source: aggregated data from INPEC (2022)

In view of this scenario, electricity generation should meet electricity demand. Two main factors

have to be taken into account:
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» meeting domestic consumption through energy resources, according to sources adopted

at European level in line with EU climate protection and decarbonization policies

» maintaining net electricity exports, which generate financial revenues for the electricity
sector and provide resources for investment in the technical improvement, capacity and

innovation of the electricity system.

The expEU ETSd increase in gross final consumption of electricity does not imply a reduction
in capacity, as would be the closure of coal-fired power plants, but their adequate replacement

with similar capacity technologically consistent with decarbonization targets.

The National Recovery and Sustainability Plan is the most up-to-date policy document as of
early 2023 for Bulgaria's decarbonization goals. Five unapproved by the EC plans later, the
final one provides new targets, the most important being an accelerated reduction of the share
of carbon emissions from electricity generation. The deadline to achieve them is by the end of
2025, a 40% drop from their 2019 levels of 42.2 Mt (EEA, 2021). That is, by 30 June 2026,
Bulgaria must reduce carbon emissions by 16.9 Mt. This is planned to be enshrined in the
Climate Change Mitigation Act (Ministry of Innovation and Growth, 2022). Being the largest
emitter of greenhouse gases, coal-fired power plants are subject of the government policy.
Given that the EF for generation per MWh is 1.2 for the Maritza Basin, 40% less emissions
equates to 50% less electricity generated by coal-fired power plants. The NAP does not cover
all coal-fired power plants in the reform. It does not specify which plants should be closed. The
upcoming final decision will be by an act of the National Assembly in 2023, the Just Transition
chapter states. The Energy Transition Commission of the NAP has identified key measures
(ME, 2023), namely:

> Increase Bulgaria's renewable energy capacity by at least 3,500 MW of additional ca-
pacity, mostly wind and solar, by 2026. This should be achieved through a set of ambi-
tious reforms to increase renewable energy generation and investments to support the
deployment of at least 1,425 MW of this renewable capacity, with at least 350 MW of
co-located energy storage systems

> Establish a national grid-level electricity storage infrastructure of 6000 MWh of usable
energy capacity. The facilities consist of batteries, inverters, transformers, power elec-

tronics/smart electronic devices and control automation
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> Support for the introduction of pilot projects for green hydrogen and biogas production,
including the installation of at least 55 MW of electrolysers and biogas facilities with a
capacity of at least 9 MW. Reforms and investments in the field of energy efficiency
are also included, namely support for the renovation of the facilities with the aim of
reducing primary energy consumption by at least 30% on average on at least 5 million

square meters of floor space.

> Support for at least 10 000 households to purchase new 'best in class' solar domestic hot
water and photovoltaic systems of up to 10 kWp to increase the share of renewable

energy in household final energy consumption.

> Support for the digitalization and capacity increase of the electricity grid to integrate up
to 4 500 MW of new renewable energy capacity, while increasing the capacity of inter-
connectors by 1 200 MW.

The decision of the 48th National Assembly, which obliges the government to renegotiate
an extension of the deadlines for the preservation of the coal-fired power plants' capacities
until 2038, contradicts the final decision adopted in the NAP to close them by early 2026.

The indicative targets are set under a scenario of achieving a 40% reduction in carbon emissions

from the electricity sector by 2026 compared to 2019 levels.

Canada began an inventory of its GHG emissions in 1994 after adopting the UNFCCC.
Canada's first national climate plan was the Pan-Canadian Framework for Clean Growth and
Climate Change (PCF). Adopted in 2016 (excluding the province of Saskatchewan, which
declared it would implement its own measures for the targets), it includes over 50 measures to
reduce emissions and introduces the carbon tax. It is the flagship for the national plan. It is
believed that carbon pricing will encourage private sector innovation to look for efficient ways
to increase their efficiency through less greenhouse gas pollution. The Canadian plan also takes
into account the financial losses the country will suffer, if it does not take action to reduce
greenhouse gases. Between $21 billion and $43 billion will be spent on greenhouse gas
emissions. The consequences of climate change in this country will cost the federal government
C$21 to C$21 per year (between 2 and 5% of annual GDP) by 2050. Based on the measures in
the PCF, GHG emissions should be reduced to 532 Mt by 2030.
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Carbon pricing is widely recognized as one of the most effective approaches to reducing carbon
emissions. Through the PCF, the measure is being introduced in Canadian provinces. Each
province determines the pricing according to the specifics of its economy, pollution levels,
social burden, and reduction targets. In British Columbia, a carbon tax has been introduced. It
covers the manufacturing sector, where each metric ton is taxed at C$50 from mid-2022. A tax
of 6.75 cents per liter is levied on fuels, and the proceeds fund green transportation projects. In
Alberta, which is the country's leader in crude oil extraction and production, the charging
system is a hybrid. It combines a fixed tax on each ton of emissions with a system based for
large industrial emitters in the oil sector. Households that pay this tax, according to the energy
consumed, receive part of the tax paid back in the form of an annual tax rebate. For a household
of four, the annual rebate averages C$1,079. Changes at the federal level provide for a dramatic
increase in the levy to 65C$ from 2023 and 13 cents per liter of fuel. In the provinces of Quebec
and Ontario, a cap-and-trade system is in place, and those exceeding the cap are traded at market

rates. The system is similar to the ETS.

Canada's household taxation is a revolutionary step compared to measures in the EU, where

similar action is planned to start in 2025.

The overall federal levy framework starts at $10 per ton CO2eq in 2018, doubling each year to
$50 in 2022. Provinces with cap-and-trade must meet the final national target by 2030 with
domestic measures. If they have not performed well by the end of 2022, they will have to
introduce stricter catch-up regulations. Carbon tax revenues remain the jurisdiction of each
province and it can dispose of them as it sees fit. The overall approach is being considered on
a 5-year basis, expiring at the end of 2022. The performance review determines the next steps
according to the results achieved.

Targeted action to reduce GHG emissions from sectors other than energy is critical to achieving
Canada's goals towards a low-carbon economy. Reductions will be reflEU ETSd in the
aggregate of total GHG emissions, with those from fossil fuels declining at a slower intensity

due to a number of preconditions for their higher emission levels.

The electricity sector, both in all provinces and at the national level, has reduced its emissions
by about 50% by 2020 compared to 1990 and 2005, when in both reference years the levels
were identical, as shown in Figure 3 (CER, 2022).
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Figure 3.
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The trend shows that the electricity sector can achieve neutral emissions by 2050, but the
problems of high emissions will continue to be caused by the oil sector, as in Bulgaria by coal
power. Like oil, no small portion of the electricity produced in Canada is exported to the United
States. While for oil and petroleum products exports relative to production are about 90%, for
electricity this share is 10% (632 TWh produced and 67 TWh exported).

In summary of Chapter 11, the following aspects can be highlighted:

> Bulgaria and Canada have adopted international commitments to reduce carbon
emissions in their respective national legislation. In Canada, this process started 20 years
after the processes in Bulgaria, yet the country has put in place plans and strategies in
national legislation to meet the targets. The ultimate goal for both countries is zero net

greenhouse gas emissions by 2050.

> In Bulgaria, the implementation of the international commitments on carbon neutrality,
mainly stemming from its membership in the EU, is a ‘double process’, as they have to
be enshrined in national legislation. In Canada, the process is simpler. The country has
voluntarily adopted its own targets and is setting its own measures in this regard,
adhering to the terms of the international agreements of the COP meetings.

74




Policy commitments and national programs in Bulgaria have not led to a decline in CO2
emissions, and this decline is more likely due to the restructuring of the economy since
1990, while the nature of the Canadian economy has not curtailed industrialization and

remains the leading GHG sector.

The initial institutional measures in Bulgaria do not formulate clear objectives, but
rather wishful thinking like those in INPEC, for example. Namely: meeting domestic
consumption through energy resources, according to the sources adopted at European
level in line with EU climate protection and decarbonization policies, and maintaining
net electricity exports that lead to financial revenues for the electricity sector and
providing resources for investment in the technical improvement, capacity and
innovation of the electricity system. It is only after the adoption of the percentage
reduction targets for GHG emissions compared to the base year that the Bulgarian

authorities have set such targets.

The current plan to which Bulgaria adheres is the NAP, in line with the EU's Fit for 55
and RePowerEU goals. Shorter timeframes are set for meeting the carbon reduction

targets, but specific commitments are controversial for achieving them

The ETS is the leading financial mechanism that encourages emitters to reduce their
emissions, offsetting their costs and providing a financial resource for investment in the
low-carbon sources relied upon for the green transition. However, its mixed nature, with
free and regulated market elements, has its imperfections, and the distribution of ETS

revenues is not carried out according to defined parameters

Canada's system of charging for carbon emissions through a carbon tax recognizes
benefits such as predictability and more accurate cost planning for businesses,
government finances and citizens. There is a social element as part of the tax revenue is
returned to the economy to encourage investment in green energy. However, the latter
is controversial as there are no mechanisms in place. The idea is similar to that of the
ETS - saving on environmental tax costs through new green technologies. In this
respect, the Canadian decarbonization plan relies heavily on scientific development,
whereas this element is lacking in Bulgaria and it sticks only to the current technologies

available for the process
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I11. CARBON EMISSION REDUCTION MODELS IN BULGARIA AND
CANADA. COMPARATIVE ANALYSIS OF THEIR APPLICATIONS

1. RISING CARBON ALLOWANCE PRICES AS PRESSURE TO ABANDON COAL
POWER

Based on the carbon emission levels of the two carbon pricing systems - the ETS in Bulgaria

and the carbon tax in Canada, strengths and weaknesses can be identified for both.

Carbon reductions from the power sector are primarily focused on the electricity system as the
largest emitter. In the first 9 months of 2021, Bulgaria emitted 14 MtCO2, 13.1 Mt of which
came from coal combustion (Moore, 2021). In this context, the increase in the carbon price
paid by coal-fired power plants will be calculated in the final price of the electricity they
produce. This will make them uncompetitive for the country's free market according to
economic logic. Thus, coal-fired electricity will gradually become more expensive than
electricity produced from other sources and demand for it will decrease. The production of 1
MWh of electricity by the three thermal power plants in the Maritsa basin produces on average
1.3tCO2eq. As of 2021, the majority of the electricity offered by the plant is on the free market
(MARITZA 1ZTOK 2 TPP, 2022). Due to the rising electricity prices on the European markets
since summer 2019, production costs and emissions costs are lower than the revenues of the
production traded on the electricity market. Consequently, there is an excess profit in 2022.
Thus, CO2 prices are already below the value of production costs and the carbon price and
electricity price curves lose their intercept. Hence, the increase in the price of emission
allowances no longer has an effect because of the higher electricity prices shown in Chart 1
(BEB), which is detrimental to the philosophy of the ETS and moves the green targets further

away.
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Chart 1.
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Source: based on author's calculations from IBEX, Eurostat

In order to reach a situation where the price of carbon emissions is higher than the price of
electricity produced, an increased demand for emissions and a lower demand for electricity is
needed. Where market principles do not have the expEU ETSd effect, regulations are
introduced. An example of this is the ETS, which was launched as a market-based system and
later started to transform into a hybrid system. For example, the next period of scheme reform
is to regulate fuel suppliers after 2025. Administrative decrease of free allowances and increase
of the upper level of targeted carbon emissions decrease should also be considered regulation.
Maintaining certain emission levels to meet specific targets could also be considered as

regulation.

2. COMPARATIVE ANALYSIS OF THE CARBON PRICING MODEL OF
BULGARIA AND CANADA

At this stage, regulations on EU ETS do not impact EU manufacturing (OECD, 2018). It can
be maintained that the EU ETS qualifies as a regulated market. On the other hand, the exchange
trading of allowances gives market access to participants who can speculate. The ETS has
mostly suffered criticism along these lines, and a number of companies have called for

speculators to be purged from the market (Oxera, 2022). In this respect, the Canadian model
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of taxing emissions is more appropriate. Another advantage of the Canadian model is
predictability in production costs for carbon emitting companies. The ETS model leads to a lack
of predictability and creates premises for price influence from external factors. Their rapid rise,
by over 150% within a year, indicates that price increases could lead to inflationary pressures

along the chain of production, supply, and consumption.

The presence of unpredictability and damaging price volatility, as is the case with ETS, is the
reason why cap-and-trade systems are generally worse than carbon taxes, where emissions price
increases are gradual and predictable. In commodity markets, as is the case with the ETS, it is
the presence of instability due to weak or absent supply and demand controls. The only
instrument of influence is through administrative change on free allowances, which can lead to
a change in their supply and demand in the market. The expansion of participants in the ETS in
its new period after 2025 will lead to greater demand for emission allowances due to the
inclusion of new sectors to participate in emissions trading. In contrast to a carbon tax, there is
price cyclicality in the case of exchange traded emission allowances. Over the years, EU
emissions have reached price levels ranging from €4 per ton during the global financial crisis
of 2008 to €90 in 2019, with similar levels of development in the European economy and
minimal inflation. The allowance market could continue to grow at a price level until renewable
energy reaches a level that satisfies energy consumption. Then, because of lower fossil fuel
prices resulting from low demand and use, allowance prices could fall, and market equilibrium
could occur. In the short term, tight supply and strong demand create the conditions for their
prices to rise, at least for the next 10-15 years, while the so-called 'transition period' in the EU
continues. The carbon market will only become redundant when the carbon transition is

achieved.

A comparison of the two financial mechanisms for reducing carbon emissions and their mutual
substitution in the two countries would not be relatively accurate. The design and scope of the
systems are different. While the system in Canada covers all emitters, in Bulgaria and the EU
by 2023 only producers are covered. In this respect, the design of the carbon tax cannot be
compared to that of the CO2 tax in Bulgaria. In the case of borrowing, emissions by activity,
their contribution to GHG pollution, social tolerance, impact on the tax system, etc. have to be
calculated. Mathematically speaking, applying a uniform tax rate on carbon dioxide emissions

for Bulgaria would yield the following:

57.2MtCO2 x $20 = $1.14 billion (2019 data) where:
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1 metric ton = 1000 000 megatons
1.14 billion $ at the average monthly BNB rate of BGN/$ for the period = ~ 1.95 billion BGN.

In this calculation, it is most relevant to use the 2019 data as the last pre-pandemic year to trend.
All GHG emission sectors in the country are covered as in the Canadian model. In terms of the
fiscal effect, a carbon tax would be more appropriate compared to the ETS. The revenue for
Bulgaria from trading allowances in 2019 is just under BGN 900 million. It should also be taken
into account that this is only the revenue from the allowances traded on the market, which are
about 1/3 of all emissions. This does not include free allowances and some sectors which are
not covered by the ETS. Otherwise, the fiscal effect would have been greater under an ETS than
under a fixed carbon tax as per the Canadian example. By applying the philosophy of a carbon
tax in increasing its price value to reduce energy consumption and investing in emission-free
energy sources, the demand for a larger fiscal effect would have a larger impact in the direction
of lower emissions. In 2021, for example, the EU carbon price rises to 54.18 €/t on average,
i.e. 2.5 times from 2 years earlier (EMI, 2022). Actual revenues from sales are over €1.6 billion,
but in an already tighter allowance market. Meanwhile, Canada's carbon tax has already
increased to $40/t. The exchange rate of the dollar against the lev is higher and this would again
indicate that under a fixed tax the fiscal effect would be greater than trading allowances. And
last, but not least, one must take into account the fact that the nature of emissions in Bulgaria
and Canada is quite different because of the type of fuel that emits them. This also leads to
changes in their intensity.

3. MODELS FOR REDUCING PG EMISSIONS FROM COAL-FIRED POWER
PLANTS

Electricity will play a key role in the transition to decarbonization, the so-called ‘green
transition’, until other alternatives are available. In this context, Bulgarian thermal power plants
can operate until 2050 at the latest. In the next decade, they will continue to play a major role
in Bulgaria's energy security, but the policies are to reduce emissions through reduced
generation, investment in clean technologies and plans to replace coal with renewables and
batteries in the Maritza Basin. A successful transition to low-emission sources in the electricity
sector will depend on their phase-out, and this should not happen without clear plans for their
replacement in advance, especially in the context of the growing need for electrification. A

policy that relies on a gradual increase in the green energy share to a leading energy share means
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that Bulgaria needs to increase its renewable energy capacity almost sixfold to fully replace

coal generation at current levels with green generation.

It is difficult to track the relationship of carbon prices to the production costs of the three power
plants in the Mini Maritroa-1ztok complex, as emissions are part of variable costs. According
to reports, the ratio is 22%, 45% and 36% for the three companies in the complex, where the
highest one is for the state-owned Maritsa-East 2 TPP (Avramov, 2021). The difference in the
percentage ratio can be explained by the financial management of the three companies and the
formation of the final costs for each one beyond those for carbon emissions. With an average
of more than 30% for the marginal cost of carbon emissions in the final cost of the three
complexes, its ratio to the average cost of electricity sold by the companies can be traced in
Figure 2. If the price of electricity is lower than the percentage of the carbon costs of the three
companies, then they would be selling the electricity they produce at a loss. For example, if the
cost per ton of carbon emissions is approximately €50, the minimum price at which the

companies can sell electricity with no loss is €68.5/MWh.

Chart 2.
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70% of the total greenhouse gas emissions in Bulgaria are due to the operation of the three
thermal power plants of the Maritza Iztok complex. Their phased decommissioning will entirely
predetermine the emissions trend for the sector. If Bulgaria were to phase out coal-fired power
generation by 2030, the EU's 2030 targets for reducing net GHG emissions by at least 55%
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compared to the 1990 levels should be achievable. Based on this fact, several scenarios for the

decarbonization of the Maritza Iztok thermal power plant can be outlined.

1. Rising emission allowance prices - local coal production in the Maritza Basin does
not require imports. Hence, no price pressure is expected on the electricity production of the
three thermal power plants. Such pressure could come from the EU through the CO2 emission
allowance tax. According to the marginal operating EF for the TPP plants, 1.278 tons of carbon
dioxide are generated in the production of 1 MWh of electricity (MoEW, 2014). If the marginal
cost of selling electricity is exceeded at zero profit, Maritza 1ztok power plants will be able to
produce electricity. If the final price of electricity from generators is below the marginal cost
of carbon emissions, the electricity produced will be below its cost in the market and the

companies will not be able to withstand the financial pressure.

2. Replacement of coal with low-emission capacities - the replacement of the raw
material with natural gas is a prerequisite for risk and price shock on the final output. While
coal is domestically produced, natural gas is mainly imported. Lack of alternative suppliers and
a dominant third-party monopoly in supply, coupled with the use of natural gas as a geopolitical
pressure tool, mean the country's energy security is still at risk. The reliance on gas as a major
energy carrier, like oil in the last century, questions the predictability and forecasting in
production. Lack of accurate estimates in production capacity planning will lead to an
imbalance between available reserves or shortages and the sales and revenue plan. At a lower
capacity utilization in the three Maritza lIztok units of around 2 200 MW, as is currently the
case, and with an efficiency of 64%, an amount of EUR 2 to 2.5 billion would be needed over
a 10-year period (Bulatom, 2021). It is questionable whether such an investment is justified, as
according to the European Green Energy Regulation large natural gas combustion plants can
operate until 2050. A hypothetical calculation based on the average price of natural gas in
Bulgaria for 2021 (55 EUR/1000 cubic meters) plus 10 EUR average operating costs and
electricity production with an efficiency of 43%, equals an EUR 110 price of electricity per 1
MWh. This also includes components such as €10 return on investment, €3 to €5 operating
profit and €10 for carbon allowances at a carbon price of €25 per ton. Gas combustion also

emits carbon emissions, albeit in smaller quantities, at around 0.5 ton per MWh.

The closure of the Maritza Iztok Mines industrial complex alone will suffice to achieve the EU's
latest target of 40% lower GHG emissions by 2030, or the so-called green transition. Given that

the complex is responsible for almost 70% of total carbon emissions, once the new target is
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met, one of the three thermal power plants could be operational by the end of the 2050 zero-
emission deadline. Moreover, such capacity would be needed as a balancing power with

renewables dominating the energy mix.

Electricity exports amounted to about 20% (Figure 4) in 2019, but if curtailed, the share of

renewables to offset capacity from retired power plants could be lower.

Either way, the country's electricity system is nowhere near as complex as Canada's, and
planning the most general models does not require complex calculations. If we stick to these
figures, then in 2030, without exports and with Kozloduy NPP output sold domestically to
compensate for missing capacity from Maritza I1ztok Mines, GHG emissions could reach the

40% target decline.

Figure 4.
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If a data-based percentage of electricity generated by NPP and RES is compared to Maritza
Iztok, then it is evident that their share is slightly below 60%. If the share of exports is removed,
the result is about 51% of electricity produced from low and emission-free sources. Thus, the
transition period target of a 40% drop in carbon emissions can be met. However, removing the
share of coal-fired power plants from the energy mix creates a mismatch between final

consumption and electricity produced, i.e. in such a case the available electricity would be about
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20% less, and would not be sufficient to meet consumption. In this case, Bulgaria would need
new generation capacity to compensate for the electricity shortfall. Given the EU policy of
banning fossil fuel subsidies and the European taxonomy defining natural gas and nuclear as
transitional sources, the alternative to coal-fired power plants are renewable energy sources.
Their growth at 2019 production and consumption levels should be almost double after 2030.
It could well be lower if policies to reduce energy intensity are implemented, electrification in
transport remains at low levels, etc. If investor interest remains at the 2022 levels, private sector
initiative is sufficient to increase the share of renewables. The main problem is their integration
into the electricity system. By August 2022, it has reached the absolute limit and requires
expansion (ESO, 2022). This questions the efficiency of the functionality of the electricity
system in the face of the new challenge of climate protection and the policy of accelerated
deployment of RES. Bulgaria's electricity infrastructure has been in operation for a long time,
but with the development of technology it is rapidly facing functional limitations and an

increasing risk of congestion (Zinoviev, 2020, p. 7).

In case of the least-cost scenario, some 8 GW of new renewables capacity could be installed by
2030. (Figure 5, BloombergNEF, 2020).

Figure 5.
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Regarding Bulgaria, the forecast shows a scenario where the capacity of coal-fired power plants
declines in 2030 by nearly % to 1.3 GW. In the model, the forecast relies on high GHG emission
prices to drive coal-fired thermal power plants out of the market through loss of
competitiveness. According to the same model, a new renewable capacity of 7.7 GW would be
sufficient to offset the retirement of 3.2 TW of coal-fired power plants. In the middle of the
third decade, gas will partially replace the coal-fired power plants once gas interconnections
with neighboring countries are built. The projection is for the growth of WHPP and PV up to
52% of the electricity mix in 2030. This would reduce GHG emissions levels in the electricity
sector to 16 Mt from their 2018 levels.

Reducing carbon intensity per unit of GDP produced would also contribute to decarbonization.
This indicator ranks Bulgaria first in the EU. The so-called ‘green GDP’ is BGN 4 billion higher
than the nominal GDP in 2019 calculated by the method of Stepanovi¢, Thomas and Skare
(Stjepanovié, 2019).

In summary, Chapter 3 identifies the following characteristics that define the integrated

approach to carbon reduction compared between Bulgaria and Canada:

The ETS as a carbon pricing model has distorted
the market in the past, requires more difficult
forecasting in the future, and therefore makes
budgeting production costs more difficult; it does
not currently  encourage  energy-intensive
industries to reduce their costs. As an effect,
conventional high-emission electricity sources are

expected to lose competitiveness to renewables.

A fixed carbon tax provides predictability for both
business and government revenue and facilitates the
allocation of funds to support the decarbonization
process. Qil production, as Canada's leading GHG
emitter, is not affEU ETSd by the tax due to its still
competitive position in foreign commodity markets,
especially as its price is rising due to reduced
production due to the "green transition”, while its

demand is not yet declining

Accelerated development of alternative low or
zero emission energy sources to replace the

capacity of carbon intensive energy production by

In the electricity sector, the targets are achievable
before 2030 because of the major share of
hydropower and the huge natural potential of

renewables, which are not yet developing fast
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2030. Insufficient technical development is still a | enough. The main problem remains oil as a major
problem for green energy permanence energy source, not so much as a key financial asset
for the Canadian economy, but because of its

consumption in domestic transport

A doubling of renewables from 2035 to 2050 in the
electrification of the transport sector (including the | Double electricity demand growth by 2019 for
production of green hydrogen, also requiring | electrification of transport and related industries alone,
renewable electricity - over 8 thousand MW of | i.e. around 1.2 GW of new electricity capacity

additional capacity)

A lower contribution to decarbonization is a
reduction in the high energy intensity in the
economy (per unit of GDP). A larger effect would #Relevant for Canada as well, as the levels are
be to reduce the carbon footprint along the entire | identical in terms of production per unit of GDP and
consumption chain - from the primary energy | the carbon footprint is even higher for consumption

source to the production process, transmission and

consumption

CONCLUSION AND RECOMMENDATIONS FOR FUTURE ACTION

The goal for Bulgaria and Canada is to reduce the carbon intensity of the energy sector. At a
glance, the two countries do not seem comparable on this indicator because of a number of
distinctive features of their energy systems. The main one is the origin of emissions. While the
energy sector has a larger share in Bulgaria, at about 60 per 100, in Canada it is just over 4, but
it is still the leading sector and the success of the energy transformation will depend on the
decline in emissions from it. In both cases, the leading emitter is fossil fuels - oil for Canada
and coal for Bulgaria. For Canada, oil production accounts for a large part of its export revenues,
while coal-fired power plants in Bulgaria serve mainly to meet the domestic energy
consumption. For both countries, plans are needed to rebalance their economies towards lower-
emission consumption, which requires huge investments. Encouraging the construction of new
zero-emission capacity will ensure that both countries can meet domestic energy demand while

fossil fuel consumption gradually declines.
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It is clear from the comparative analysis in Chapter 11l that Canada's carbon pricing model is
not producing the desired results. It is too early to identify a trend as the pandemic years of
COVID in 2020-2021 are marked by a slight decline explained by reduced manufacturing
activity and reduced demand for oil in global markets. The results for Bulgaria are similar in

the first four years after the ETS trading has begun.

The advantage of a carbon tax, according to the mathematical models derived, is its
predictability and the fiscal benefits are greater than an emissions trading model with partial
regulations. The disadvantage of both is the possibility of shifting industries with large GHG
emissions volumes to countries without a similar tax. The mathematical calculations in
transferring the Canadian model to Bulgaria show that the revenues would be higher under a
flat levy. This is consistent with the model of Prof. Dieter Helm from Yale University. In his
paper The Carbon Crisis (Helm, 2015), he argues that when there is a fixed amount of carbon
emissions traded at a market price, the costs of carbon damages are not covered, and that in
such a case a fixed tax/levy on GHG emissions would work better to reflect the real damages
and their costs. A carbon tax can have a long-term sustainability. In either case, a carbon pricing

model would apply and become a leading factor in decarbonization policies.

Based on this method, calculations are applied to the Bulgarian economy in the development
of the author's thesis, namely that in a carbon pricing model as a fundamental factor for
market-based removal of high emitting sources from the energy system, the Canadian carbon
tax model has a higher fiscal benefit. Bothe the Canadian model and the ETS, turn high-emitting
sources uncompetitive by increasing carbon allowance prices. Higher tax revenues, compared
to those at a free market price, will, if properly allocated, contribute more funds to investment

in low-carbon technologies.

The case of Maritza Iztok is complex because on the one hand it ensures the sustainability of
the energy system and the energy security of the country, while on the other it contradicts the
European policy of zero emissions by 2050. There is private investor interest from the owners
of two of the units in the industrial complex. Their proposal is mainly based on gasification of
the power plant. This approach would extend the production activity until the end of the
transition period in 2030 and beyond, but not before the 2050 deadline, as natural gas is defined

by European legislation as a transitional fuel.

A workable option for reducing the share of emissions from coal-fired power plants in Bulgaria

86



is to remove them from market self-regulation because of the high cost of the electricity they
produce, due to carbon emission prices. As a consequence of the loss of competitiveness and
due to a growing share of renewables, coal-fired electricity will gradually decline to the point

where market allows it to exist.

All the prerequisites are in place to increase the share of renewables in the energy mix in both
countries under consideration. Based on the findings, the leading issue that emerges is the state
of the electricity grids and their ability to respond to new connection capacity. This necessity
emerges as more pronounced in Canada, where the need for electrification to replace fossil fuels
in the power sector is enshrined in the government's decarbonization plan. In Bulgaria, with
continued electricity generation from coal-fired power plants and no national plan to
decommission them, there is no need for new electricity capacity. These are needed to meet the
targets for reducing GHG emissions, which are mainly emitted in the country by Maritza Iztok
Mines. It is also valid for both countries to increase electricity capacity while reducing the share
of fossil fuels. Apart from the partial plans for the energy sector, there are no strategies for other
economic sectors on how the process will take place. This hinders forecasting the exact amount
of new electricity capacity. The assumption of their quantities, calculated on the basis of fossil
fuel consumption, provides indicative clarity on the scale of electricity generation even if the
use of fossil fuels in the transport sector is phased out and replaced by secondary resources
whose production also requires the use of electricity.

On the backdrop of these technological features, the decarbonization targets set and their
replacement by low-emission ones, a hypothesis is formulated according to which it is possible
that the retirement of high-emission power plants will lead to the targeted decline in carbon
emissions. However, this should not happen on its own, but with well-planned new replacement
capacity to ensure the stability of the energy system. Renewable energy could be one such
option. The intermittent energy they produce and the lack of a technological solution for storing
the energy produced but not consumed for a longer period are still recognized as downsides. In
this respect, RES cannot yet serve as baseload energy source.

Another measure to reduce GHG emissions is to improve energy efficiency and reduce energy
intensity in industry. Industries in both countries consume energy above the average global
levels and the EU average. This is due both to the high-emission energy carriers in the energy
systems of Bulgaria and Canada and to the economic situation in Bulgaria. If the ratio between

final and primary energy consumption decreases, primary energy intensity will decrease. This
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requires investment in the modernization of industries, improvements in energy efficiency and
structural changes in the economy. Either way, a downward trend is emerging, but at a slower
pace. Improving this indicator will also be important for achieving the 2050 GHG zero
emissions target, as it implies GDP growth that is linked to energy consumption per unit of

output.

Last but not least, the geopolitical risks also have an impact on the energy transition. For
Bulgaria, it is assessed as external because of its heavy dependence on imports of fossil fuels
such as oil and gas. At the same time, this dependence can be a catalyst for increasing electricity
capacity, which in the long term will be able to replace fossil fuels, provided there is adequate
infrastructure and a structural shift in the sectors that emit carbon through energy consumption.
For Canada, this risk is assessed as domestic, as the country is energy independent, extracting
and consuming all its own products and production. The risk stems from the transformation of
the upstream oil sector, which is leading to a deterioration of macroeconomic performance and

social dialogue in the provinces where hydrocarbon production is concentrated.

The energy sector is being transformed in several aspects: politically, commodity-wise and
technologically. Forecasting through models is important for planning the development of the

sector. In this aspect, the contribution of the thesis is:

» Applicable calculation method for replacing high emission sources with low emission

sources to achieve decarbonization

> Applicability of technologies in the energy sector in compliance to the conditions in

Bulgaria
» The financial argumentation for energy transformation in Bulgaria

» The financial losses to the Bulgarian economy from maintaining a high carbon

economy

Based on what is argued in the thesis, the following measures/recommendations on
greenhouse gas emissions can be outlined on which to base policies to achieve the 2030 carbon
emission reduction target as per the set target:

» managing energy demand and achieving energy savings
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> switching to renewables and other emission-free sources

> replacing coal/oil with alternative solutions in the medium and long term
> development and deployment of new carbon management technologies
> rethinking energy markets

> energy connectivity at local, national and supranational level

> mobilizing investor resources

> providing government incentives in the energy sector

> an easy regulatory framework for the connection of new emission-free capacities to the

electricity system and their upgrading to meet their capacity

Medium- and long-term forecasts cannot determine exact credibility. Their relevance is to
determine the quantitative and technical parameters for the calculation of new energy capacities
in the context of the decarbonization of economies such as the ones outlined in the thesis.
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