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LaabgMEonm 633MM3nb dmaswn sbsbasmgds

bobYMEBO(30M 653MMBa gbgds gobabmadamn gbgMmam®gbmmbgdab, 39Mdme, 8bals
7696300b, bLagdoFmzgmmdn sbgMaz0l 39ML3gJEn390Ls s sMLYd M as8mB3939dL, saMqm3y,
o) 65 Dgasgmgbs 5930 350 doBbgbdy. 653MM3Bn Fmn(zegl 144 bodgdo a39Mmb s dgwagds
Jdqbogemal, doMoman baboemal, 5390939 @b 33babs s Mg 3mM3gboa30960Logsb. 65dMMABL ™Mb
96m30L 858myg698mn 0@ gMmadMMnbs s Bystimgdal bos (s3mMBIgdmmns 126 bystm).
d(3990em0s (360 g0b, osaMadgdal, afegsnigdal, bg8gdab, sbggy asdmygbgdmemo
056193059 M980L s &gM30bgdal Rsdmbamgamn. @ababosmgdmmos bisgombal dgbBogmals
Bobadnmds, b 3gmgzo 3Mmdemgds, 33tmg30L og@mammmds s 360d36gmmds, 33mgz0L
30bbo. dodmbomymons Ladg36ngMm NG IMSGNMS. gosbaemnbgdymns b 3gsbdm bsznmbgda:
©IBOGEOGM0 gbgMamdaemablbn, gebabmadamn gbgMambysmmadol adaman 9bgmam-
35R396909em0, 30658mb @a(330L 3MMmgdgd0, admY3nEgdgemn doMgamemamadgmo,
769MammLeRMMbMgds, 3Mb3MMabEMma gbgMmamdabmal Bsdmysmndgds.

6dMmMdnls 456 33560 Babogmn godmds 33mg30L dgormemmmaon® bs3nobgdl.
396dme, abedmmgdmos nggmbognzntgdamo 33mg30L dgmmEgdal mmanamds.
Ro@oMgdmmons gbgfamzmadsbogdals ,,0ngmabnba™ s ,,qbgMam-3Mm gmtgaal
dmdbIsgdgmms sbarnba. Rsdmysmmndgdmmons 33mmg30L 80abgdgdo s dgga g0, safgm3y
dom0 ab@BgM3Mg@o(30o.

dgbagsema

bsgoobab dgb6s3cmol 6n0bs306mds. Asmgmoml gobzomamgdmmo 43946960 3damdgb

769639803790 bgd@&mE0l dodbodeenn asbzomamgdady, Lagmmadmmnbmm smosmgdmemo
3000am37960L bgMa3oLe s aMado ebrgbo Ggdommmangdals 0b@gamamgdsbyg, MmBgmacs
3603369emm3bago s0bsbgds 93996930l doBbgLLYJG™MLS @S §3mbmBn 30l DAL §q33%y.
933530 9339 ©bgMa0enes 3gbady gbgMag@esamo 353980 @ 8gmoby gbyMagdrzaw
35398 g mgmGammo ;mgembsbMobno dmdomds abfmmgdmemons (Clean Energy For All
Europeans — IV Energy Package).

5bobndbogns 3o9MmL Bogf dgdndaggdmemo gobzomamgdol bgwgs, Mmdgmadny 8g-7 dnbbow
bablbgdns B3mdnl YbEMBb3gmymes dama, Lsndgom, msebsdgommsg gbgfmansdy



bobasbdgmos  gbgMgonl  gabsblyMn  mgombsbdFmabnem  bgmdnbobgmadmds  yzgemabogal
(https:/sdgs.un.org/goals/goal7) (6300m3nb mafnen 2021 Bemal 31 BoM@)n).

0565390060mM37,  §9gdommmangdal  bgmdgbymdadg  MmEgbGoMgdmmo  g3mbmdnzmeo
BEIS BoMB3mmagbgmns dggyebsms aob30meMgdals omal Bgbimngdn gobsbrmagdan g69Mangdols
abBgato(znolb  gofgdy. 36396 9bgfMangdol  M@&nmnDs(300l  mg5mbadENbom  gd3afngmn
33ma30 00 dmbabagg 43gysbsda Ra@omms: 833, Robgmo, 033mbas, n@ommas, qbdsbgmo, nwo
360@dbgmo, obpmgma, 3@ Mamns, Ladbfgo Mg s 3gMadsbns. Ro@eMgdmmon 33mg3e
53830(390L, MmM3  ggmemgoadg  bgaogmabols  dgd306gds  gobobemgdown  gbgMangdals,
303098 mo  dbab,  Jotnb  gbgFamagbgMaznsadn  sd@omMn  ab@gamasnol  astgdy
dommbagggmos s g3memmans  93mbmBogmmn  BMEEL  Ladnfbmby brgds.  gmmdsemrMao
769g00bg Bmobmabs 2050 Benobongol 1,5-3-x96 8980 0dbgds, Ma(s a08mbagmmos Gmam(s
dmbabrmgmdal bMwnm, sbggg 9a80sbms (3bm3Md0L ML gamdxmdabadom, §3mbmdaymo
3MmaMgboo. 9330fomemo 33emagzs 3ol 96gMansl sbabgmadl ymagmdbmng mbegmmbmo ©s
bogmgd  Mabgnsbo dmbgdody bydmddgmgdol, ©w@sd0sbal  KebIMMgmmMbdy  bgasgmgbol
doe03. Igogas dbab gbgMans Labgmmgds adsdaemabladge Ladmamada g3mEmanmEo
003gd0b doBogaznabs s 93mbmdngn® sl dmmol (Sharif et al. 2021. 292-348).

. 9356090 bodoMmggmmb  Mgommdsadn  Bzgbo  d3g4bal  93mbm3nzol  860d3bgmmasba
Lgd@™MENS  gmad@PMabgMan@&ngs. BO™ g, ™sdsds  dgadmgds  noggel,  Hm3
9m994&MMabgMag@03e 93mbm3ngmen 3Mmamgbol “bgmbgBarmns”, asbbsgmmmgdoom 35306, o
3530035m0b0bgdm, HMI Mmam@(y dogm dbmemomdo, sbggg h3gbl Jggysboda(s dobmdmngaw
3080batgmdl  sboemo  §gdbmemmangdol  asbznmamgdal  bgemdgbymds, G J3gybol
93Mbm3ngmMo  Bablbgmal  LEmEn bgogs o LEMsGga0ss. sbamn  Ggdbmemmangdals &3ds
3563bemgbo  gbgManslbmeb, o3 3mbiMadmem dgdmbggzedo 3ol sB8mubmsg 9bgMmanabioab,
h3960 J39960L o 3mEBgb(3narmdg B0s6ndbgdl (BnM(sbymags ., . hmdsbndy, M. sMzgemadg, g.

960bmagn s 3. (300(30dg. 2014. a3. 297. bLogomorggemmb 96963980490 bBHoBga0o.
»doemabo: 35390 Lygems 3omals 463ma(39dmmds).

. dbg3g, LbmMgo Ggdommmanymo 3Mmamabol Labobrsmos gmgd@mmgbgmanals dmbdamgdals

s o gl yzgmoeggin  Logmaggmmom  boggonbsggb, ssdnsbms  3gmommeemgmdabs 396
2505003370 badogns, Moash ameobbdmdl daBbglbolb gsbgnmsemgdsl, wnggMmbognzs(30sl,


https://sdgs.un.org/goals/goal7

3030emMdM030 65MIMgdol bgmdgbymdal, oxmd(se yagmes 3Mmamagbol dmdabbaggdgem 3tmzqbl
036 SbEogh Mobiged@mmgdo. Bz dgdmbggzedn dmem Bragdns 3mbdamgds agbgMa0sl
bbEgdL, o 085Bg Fommomgdl, Gm3 dg&0 gmgd@&mmabgmancl Bomdmgdss Lagom s 3
3mdmgdal  aosbaggmom  agqbagntmagds  sem@gMbagommn abgdolb 3mgbs, oz ofnb
aobabmadan  gbgMangdal, 3mb3Mgd Mmoo 3bal gbgMmancl, agbgMsozns s LbmMgm 8abo
Boemols DMms  gbgMamdaemablidn. Lbgs dgdmbgggedn gomoagamn  s3omgdeamds 0dbgds
9m994&OMabgmanol 083mMEn, bmmm gb 396503690 Brnwsb Brodog ndMmgds MmamEis
dnzemmdoom, dbgzg @obom (Rmdsbodg ., . (3bogons s ©. dsdngzn. 2017. a3.130-135,
bogomoggemmdn 9690380306  Egamemomgdol  20-6emosbo  godmsmnengds.  ScienceDirect,
Energy procedia 128).

SMbgdMmo  dm(39dmmmdss, Mm3 Rgagbl 3gysbsdn Immbmabs  gmad@mmgbgfanaby
04o6dgdL  0bmEadal o gobo Jgbodsdobo ndMEgds. 2020 Brmol 0939839630 Lgdgzds
9m9d@Mmabgfansaby &oM0x0 35boM©d
(https://gnerc.org/ge/tariffs/tariff-el-energy/tariff-methodology)( 630m30L mafna 2021 benals

31 3oM@n). LagygMopmgdms abos, Gm3  gmgd@mmgbgiannl botgn Rswgdmmns  yggmo
3OmEnd@obs o) 3mababmMmgdal mzommamMgdnmagdsdn, gmgd@mmgbgMansdg gebol dMws

359mnbga3b  @obgdol  Loymaggmomom  bMsl  Lbgowsbbgs  Labolb  3Bmendgbs oy
3mabobmMgdady o sanmo 946965 nbggrasnal (goemady. 2018, 237-241).

9m9d@Mmabgfanol  LadboMol  gsdm  Jggysbs MMM asbdsgemmdadn  bogds
033 Gs3m 30gdmemn, Moz Logmmbgb ¢4dbols dggybol gbgMam@adm«m3ogdemmdabs s
769MammLeRMMbMgdsl.  Logstmggmmb  ©sdme 3000989 J3ggybal  LBOEMLL  LogMmbglb
addbolb  Embgody  gbgMameedmgngdmmagdol  3Gmzgbo,  Moash  dofMnoan
9696am3m3dafaggdamn  Jagyebs  obgMdonxsbol  d98mgy  Bbgmos,  GM3geosbs(s
LodoMoggmmmb adadmmn 3mmo@ommo gmmoghommds odsb.
5mb0dbmm  g53mb3935Lm3b  Bdafmgdom GMbsdbE MM Fbndzbgmmgebns  godmbagemals
dngds, Moms @B gMbo@nmmo Ladamgdgdol 39d3gmdoo 439ysbsd dgdmmlb s assmasl
J9Ld53nbo JFgmoma Badaggdo, Bm3mgdacs gbgmam®gbmmbadol 0ggMbognzoz0el mabrgbl.
. ymzgengg bgdmblgbgdmmal gsmgamalbbobgdom s dbmgmom 3Geg8030b M3ge adbmdom
033997905 363564 8)946memmangdols 3bsMin Mimmo, Moz sMbgdmemo go8mbig3gdal badsbmbme,
30Bbgbob Lbgswabbgs by@mMabs ©s, badmemm ®sddn, §3mbmadngob DMNL3IL 3sswadynmo
bodogns o dgbadmmms  godmbagambaig Bomdmewagbrogl dq4dbaemo  gnomstgdnwsb. 3nwg3


https://gnerc.org/ge/tariffs/tariff-el-energy/tariff-methodology

aROm LagmMemgdms dnbdbgbob 833568 0b@gMgbo Losbemals Bodstrio, Mocmes MDEMbggmymb
30bsbbyMn 3gmomemgmds (Bryant S., K. Straker, and C. Wrigley. 2019. p.130. The discourses
of power — governmental approaches to business models in the renewable energy transition,

Energy Policy 130).

bs 33emg30 36mBmads - mms 35b3s3emmdadn 969MamM©IR0(30800 s 393dnMgdmem

3mdmadal agMom 2020 Bemols 04939339630 gemgd@mmabgmanady asbmnemn Gstnggdo.
306390, 30b5(3 309DaMS batkn, 0y3bgb d0bBgLnl Bomdmdsagbrgda: 3ofMggmo -
350DaMs 5dnbnbGMa30mmn batgo s dgmEg - gonbafs batMdmgdammn 3Mmwd@nb
3000678 gbs. Ladmemmme sgamo 543l 0bgymsaznsl, Mo g3mbmdngntn brnl
Joig9bgdsl 0b393L, 3065086 BmAbIsmgdamos dgambogamn sfsbs3dstnbos, dsmo
dbYoz9mMBaMNabmds o6 Msbbzgds godMmaem Babgd.

b 394860m0  ©gB3IE0 B3Pgds AsdMHEom0 083mBE M, Gsdas EbrHGn
3o &L gobom ©d ghmgbaeo gorgde PBbgmrgds, s80m @sbmms g3mbmBngedy jorgs
D36 0bGEd. 3oGEIMe 033mGEN 56> FmmmE 53mbmBogn® LoGommagdl 3tab,
5653900 Jagybob  gBgGammadmngdnmadsl ol Lbgs d3gybgddy o Lagsoggmmls
569630 TbogGabmgdels goobgol 60360l 303 oygbgdl.

ool Imgemmds, MM  gobdMaemn  dmbdaMgds  nMmgmgd@mmbaoagdolbs s
Mg d@Hmboan®gdol 3dgbgdmmdom gosngMsol. mdmagmagd@mmbomammgdn &bgdfng
a5dbg Indomdlb, dgbodsdnbo, 53 396oL3bgmol 0d3MMBNE GOMEaNZSmNS. o3 dggbgds

30Mmamgd@Hmbsammgdl, dmbobemgmdsdn o  3MMELEL  abggab  gzmemgando
39&°LBMMz0L dndol Bnbgboo.

J398mo  Bmzgdmmos  2009-2020 Beogdal  Bmbs(zgdgde  Ladeaggemmdn
9m9d&OMabgManol  as8mdmdaggdabs s dmbdegdol  dgetgdol  mzambsbGobom (k.
atomngo  NI).  oafgogg,  addmdndeggdsdn  do®mmamad@mmbooammadobs o
Mm@ Hmboan®gdal Bom(%)-00b ©s393d0Mgdoo 2009-2020 Bemgddn (0b. @nsgmads
NI).  sbgzg, 2010-2020 Bewgddo  bLogoMoggmmdo  gmaqd@mmagbgiaonl  0d3mME0b
(3350 90650mMdal 3m(396@0 babs bgemmab dgstgdam (%) (nb. gMmsoggngo N2).

830b3bs3g, BoRzgbgdns J399965dn gemgd@Mmgbgmanol 033mME0L Bomo LHmm dmbdstgdsdn
2010-2020 Bemgdols 8nbgogno (%) (nb. gMmsggngn N3).



oMbgdmemn  dmbs(39dgdn  (boyYmnL  goceMgdal  Loddndghb s agodmgal
dqbodmgdemmdsl, sbamo@ngnmsn 308bxgmmm, Medabswm d6ndzbgmmasbns  gqbgfsznnl
Sbagmn bysmmgdab gohgbs 4399sbado.

LagsGonggmmdn gemagd@mmgbgmanal g5dm3ndszgdanbs s IMbIsmgdal dgoatgds 2009-
2020 Bem9d3n (3emb. 338bon)

aMo9030 N1
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® 500mddaggde

7,654 ® dmbdstnds

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

bgdggo,  sgmdmemomgdmemo  brmen  dmborsgdons 80D,  goddowgdmemno  Logomoggemmb
b&BbG b gFPmzbmemn bodbobmmnbaoomgol dnbobmugdemsc.

amoz030 NI sbobogh  g9bgMa(300-8mbBatgdol Moo ddgogdal.  8mbdamgds
0Fodq8L B0Bbmegdal s gb 3ohgabgdgmn 2017 Brmosb asbo(zmolb bMwal Eqbwgb(snals. 2020
Bgemb  Bmb3omgdsl g3l d30Mgon  3oMmbs, Moz godmbggmmos 39bgBnnom. 08539 Bl
JdqbodRbggos  goMmbs  agbgMoznol  Baboemdns, Mo gba3gbol  Mgedarmo@sznabogal
dm3bogdel  m303d0Mmgds.  gbaym3qbds gL me@e(300lb B gmmgdal  3sbdsgmmdadn
d60d3bgmmagebn (339000 gobozes. 2021 Bemal 20 0sb3MnEsb  9bg@m3gbo  LaMgdmb@m
badndomgdab Mge0ddn 08ymeygds > adshgMgdmmos. BobsbBom gobbabmgfmmo agadammo
baddamgdobogal 3-mgnsbo 3gMnmmos gsblsbegfmmo.



30b5035mnlBnbgdgmos, MM gbamM3gbol  Bogal Mm@ Brgdetigmadl
m330Mgdnm  Ggfo@mMnady s 830l gamgarmabbobgdom  36ndgbgmmasbos  LEmEN
LEMOBJanL FgMogobgds s vPBODYoNL FmMbObEMgMaLbamgal ,,me3sbm™ gemgd@Mmagbamanals
30bmegds  LEMmNsE  godsMomgdgmos. s3BIBgoNL  BgFGMENSDdY  gemgd@&Hmgbgmanal
bobynmmme  dnbmegdal  asdm  3md3sbonl  dommgdgmds  dgdmbogeemds  dgocgnbs  25.6
domombo Mmoo gedmmoe (https:/engurhesi.ge/ka/news/3) (bgomdnls msmogmn 2021 benals 31
3568)0).

353m39d>393530 3nEMmmMgmad@Mmmbaanmgdalb ©d mdmgmgdgmmbawanmgdal baema%

©053M535 N1
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bgdggo,  sgmdmemomgdmemno  brmen  dmborsgdons  Sods,  goddowgdmemnn  Logomoggemmb
bBoB0bEG0 b gHMzbmemn Lodbobmmnboocgol dobobmugdemsc.

NI ©0536585%9 batdmmoagboemns  3nfMmaqbgMans s mdmagbgfa(sns, Mmdemal
065635 dmagbgMs(300L Bogmo 0dMgLs, Ma(3, dofnmsmsam, 333mbggmmos dmbabemgmdadn
abgdmemo oo 3GmME LGN 39bgdal 33gbgdmMBLML s 33d0Mgdnm. cdmagbgMs3nal
dofoman Bystms dmbgdfngo asbo, GM3mal 033mEELY dbME30gmgdlh  Labgmdbogm,
dqbodadnbow, dgadmagds comggsl, Gm3 83 dohggbadmnl bMws doMeadat 6ndbagl wsbmGo


https://engurhesi.ge/ka/news/3

3580l 3000bgdsl LogoMmzgmmmEab, cd(3s, ombobndbsgns, M3 dm(39dmm g0cseMgdadn
bbgs godmbogoemo o6 5MLdMAL. Bodmatdn d3qyebal moasl dnzmMmo 3gMommo, Bmwgbas o6
3ymg3bol  a08mBmdaggdmmo  gmgd@Mmmabgmans ©s 83 ©MmML ab8ab joobgs, Mo xmdL -
9099@OmgbgManal  033mMBo  or  Mdmgmgd@mmbaammgdol  Bogh  asdmdmdeggdmeo
9m9d&OMabgmanclb  godmygbgds.  bggemmdobal  3g8qbbomse  M3nMaBgbmds  gbodgds
>ea0eby Bam3mgdae grmgd@mmgbgHaosl.

Lagsmggemmdon gemgd@mmgbgmannlb nd33mM@ab (335emgdsmdab 3Gm(396@0, Bnbs Bymansb
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bgdggo,  sgmdmemo@mgdmeno  brmen  dmborsgdors 80D,  goddowgdmemno  Logomozgemmb
b&oBbG b gPmzbmemn bodbsbmmnbaoomgol dnbsobmugdemsc.

36030 N2 shggbgdlb gemgd@mmabgmanol 0d3mmM@nls (330magdamdals bobs Bgmmasb
Jgafgdom dmenm 10 Bemals 496303mmdadn. dmba(3gdgdn dgmygmadl s dgabodbgds Mmameis
33390060 bMs,  sbggg  Jmgds. 333900 (33m0emgdgdo  doMnmomse  4admbagmemns
LydEBYOMEom, 30bs0sb Bemals aob3ogrmmdadn oMal 3gMommo, Fogsmmoma, S3Momon -
L9&93dMNL Rsomgmno, MmEgbas 3gbgMmasns domammns, oyd(ze Bemal absMRgh 3gMomwdn
030 Log@dbmMdema 03mgdL s J3999bs asanl n83mEME BY. a9bgMso(300lb 3gd(30M9dal ™Mb



960306 grgd@Hmmabgmannl dmbdetgdols DMms, Moz asdmbagmmos, ghmo dbMog, Dedmnl
3dsemn §g339Me@mMom s, gmmg dbMog, dmbgdtngn dmamabnom, sMg aMe8gdoms s
33006 gomgbgdno.  Mgoantgdol  3oMzgmo  badogos  cdmgmgd@mmbaoan®gdal  Bog®
353m3ndog98mo  gemgd@Mmmgbgannol godmygbgds, MmAmol s&sbs3damabmdal dnMmdgddn
3500530003500 033mMEE dy.

LagsGonggmmdn gemgd@mmgbgmanal n33mMmEab Bogma LAmm dmbdamgdsda 2010 - 2020
Bemgdda (%)

aM09030 N3

2%

2.0%
2.6%
0.0%

bgdggo,  dgmdmemo@gdamemo b dmborsgdors 30, 30dvogdmn  bagsmoggenmb
bB&BbG b gPmzbmemn bodbobmmnbaoogol dnbobmogdemsc.

LonbBPgbms asbg0bnEaman, Bonmnsh Brmbdstgdado Go Bogmo 139300 083mME MM
9mad@mmabgmansl  (ab.  amogngn N3), 30bsnwsb bdofsw  godmomddol  dmbadbmgds,
ongmbed g3gmgbos, abgebmMagmme  gmgd@MmgbgHacal 083mMEo, 30rMy 33dmbegb
Lagmmamn aqbgfsz00b bystmgdn, o) gobo 0535dmdL gosdbysg@) Hmenb.

9m9d@MMabgFanol  g3sbn  FoMBnge  FobndMmofgdon  bogds 35dnb,  Mmegbacs
033mMB0mMM3d> 39940659 JoMgsm n(30l, MHMI Lbgs asdmbagsmn oM od3b bogdstomggmmb, astos
bgnarm@ae 3aMdomdnatg 3Mmmmd@nl, b gmgd@mmgbgmannl 083mME Dy dgdm@sbabs.



N3 36093039 (3930 0bggmMdaz0s 300093 gfmbgem ndmggs 0gambohnbm Lngbaeml, Hma
babomEbmme  360d3bgmmazsabns,  J3g9ebed  Logmmomo  se@Bafmbodommo  aqbgfazonl
Bystmgdn dgdbsb.

Bgdmor B398 afMog3gobs o NegMadsdy  BoMmdmmagbormo LGB obEngs
(35ebabo 80mm00gdlL 8mbammebgm 9930308 by 8mBrg3bm Bemgdals go6853emmdadn o
25ME3M35 39)(30emgdemmda boal gemgd@mmagbgmanol bafmdmadol bsl, bmenm bnl
30mbg30 dgbadmgdgemos dommme asbabemgdomn gbgmangdal gsbgnmsetgdoo.

LB 83 Bm(33mmdabs s Mgemmmdal asmgarmnbbnbgdnom, omzomgdgmos, bsgmmato
3mbogdobamzal Lagmmeto gqgbg@asnol Bystimgdo 8948656 3ozgem gBe3dy d0Dbqbadds,
256b5 398000 Ladafns 03 3MB3s60gdlbs o9 BaMPgddy, MMBmgdLsy gmad@Mmmgbytaonl
00 3mb3smgds sd30.

33cm930b 548msemmds s 360d369emmds - Abmepmomb d3gysboms 3o 33a7mo baboemo,
3563000503800 EMBAL Bombgs380, M363ndg3M MM, badnxg-bsdog, Mma asbgmaemo

L&MOBgaMmemn 4933000 ByMaszLb bl LobB)dgdl s nygbgdl §3mbmMBn ol Lbgswabbgs amanl
3563000503800 BdgBYMInLom30L. 530l FMSz5m Fogsemnmn sMlgdmMAL.

dbmggmomb  gobgomeMgdamo o) gobgnmafgdso  J394bgdal  Bogsemnmgdals
353650 Ddgdom  Lagdemggmmb, Mmamé 3Omamgbdg mMngb@Mgdnm s gobabrmagdawn
9696a0980b M0z 3N 394sbals, 843b dgbadmgdmmds, MmA sm@gMmba@ommon gbgfans,
3bab gbgMans d0Bbgbob 3gonememgmdabmgal asdmnygbmlb s §3mbmBnabamgal Latggdmals
dmdBobn gabamb.

Bg3mbLiYBgdMENEb godmBabamy, o3 dm(39dmmmdadn obdolb ombgs - MeGM3 o6
LafMggdmmbgb d0bbgbgdn, 353mbsjmalgdal aofMs, 03 dgbadmadmmmdgdom, HmAmgdbscy 3ol
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Long term average of PYOUT, period 1993-2018
Daily totals: 2.4 28 32 36 5.0

B KWh/kWp
Yearly totals: 876 1022 168 1314 1461

Source: Solar Resource Map of Photoveltaic Power Potential in Georgia obtained from the “Global Solar
Atlas 2.0, the free, web-based application is developed and operated by the company Solargis s.r.o. on
behalf of the World Bank Group, utilising Seolargis data, with funding provided by the Energy Sector
Management Assistance Program (ESMAP) [69]
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General Description of the Dissertation

The dissertation explores development perspectives of renewable resources in Georgia,
namely, solar energy, investigates existing challenges and their impact on the business sector.
The 144-printed-page research paper includes introduction, body, conclusion, and
recommendations together with applied literature and the list of verified sources (126 in total).
The glossary, tables, diagrams, figures, charts and the listing of the abbreviations used are also
presented; furthermore, the preconditions for learning the topic, the research problem relevance
and its importance are defined and the purpose of the research _ outlined. The paper represents a
rigorous review of scientific literature and offers comprehensive analysis of pivotal topics such
as energy balance deficit, low efficiency indicators of renewable energy sources, environmental
protection problems, an independent regulator, energy security, and competitive energy market

development.

The paper partly covers the methodological topics of the research, in particular, logicality
of diversified research is validated. Apart from JSC Telasi and JSC Energo-Pro consumer
analysis being conducted, the research findings and results, as well as their interpretations, have

been formulated.

Introduction

Precondition for studying the topic. Developed countries of the world are working on

maximum enhancement of the energy sector, the implementation of internationally
acknowledged approaches and integration of the latest technologies in the field, which in turn
significantly impacts business sector and economic growth rate. The Third Energy Package has
already been implemented in Europe and theoretical works have been completed for the IV

Energy Package (Clean Energy For All Europeans — IV Energy Package).

The development plan elaborated by the United Nations is primarily noteworthy for its
goal N 7, which ensures universal access to reliable and modern energy services and highlights

its global affordability. (https:/sdgs.un.org/goals/goal7) (accessed 2021 March 31).

Modern, tech-driven economic development becomes far-fetched without countries
integrating renewable energies into their agendas. The empirical research on green energy
utilization conducted in 10 leading countries: USA, China, Japan, Italy, Spain, The United
Kingdom, India, Australia, South Korea and Germany, confirms that reducing our impact on

ecology can only be achieved with active integration of renewable energies such as solar and
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wind into energy generation. Furthermore, ecology positively correlates with economic growth.
By 2050, global energy demand is expected to increase 1.5-3-fold, which is caused by population
growth, as well as by improved standard of living, and economic progress. Empirical research
labels solar energy as the safest and the least risky in terms of its impact on the environment and
people’s health. As the result, solar energy is named as a balancing means between mitigation of

ecological risks and economic upswing (Sharif et al. 2021. 292-348).

1. Nowadays, electricity is an important sector of Georgian economy. Moreover, electricity
represents the ‘backbone’ of the economic progress, especially now when cutting-edge
technologies are being promoted not only in our country, but across the whole world, which
undoubtedly is the best course of action and the best strategy for economic development. Hence,
linking new technologies with renewable energies, in this particular case with unlimited solar
energy, indicates huge potential of our country (Mirtskhulava D., D. Chomakhidze, R.
Arveladze, E. Eristavi and P. Tsintsadze. 2014. pg. 297. Energy Strategy of Georgia. Tbilisi:
Bakur Sulakauri Publishing).

2.Increased consumption of electricity contributes to technological progress and is a step towards
universal goodness and people’s well-being since it envisages business development,
diversification, and local production incentives; however, every process in progress is
accompanied by risk factors. In our case, for the last few years, there has been a mismatch
between electricity production and consumption, with the latter outweighing the former
dramatically. This, in turn, indicates an urgent need to find alternative ways to solve this problem
both by generating more renewable (solar) energy and by increasing its share in energy balance.
Otherwise, electricity import, which surges in volume and price year after year, will become an
inevitable necessity. (D. Chomakhidze., K. Tskhakaia and D. Shamiev. 2017. pg.130-135, 20
Years of Energy Regulation Experience in Georgia. ScienceDirect, Energy procedia 128).

This is the stark reality that in Georgia electricity demand exceeds its production which
causes a price surge. In December, 2020, GNERC increased electricity tariff ( derived from
https://gnerc.org/ge/tariffs/tariff-el-energy/tariff-methodology, March 31, 2021). It is noteworthy
that increased electricity expenses positively correlate with production costs, be it a product or
service, leading to a rising cost of living which entails inflation. (Chiladze. 2018, 237-241).

Due to the scarcity of electricity, the country becomes dependent on import over time, which
endangers energy independence and energy security. As Russia is the second major energy
supplier after Azerbaijan, Georgia’s energy dependance on Russia threatens the country’s

sovereignty status owing to these two countries tensed political relations.
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Hence, it is fundamental to tackle the challenge by providing ample opportunity for Georgia to
make drastic steps towards energy diversification by exploring alternative means.

3.Taking everything mentioned above into account and considering international experiences and
practices, a growing role of green technologies is becoming increasingly apparent, which can be
regarded as a step towards different business sector growth and economic upswing that might
serve as a feasible solution to our main problem. Even more striking is the obvious interest of the
business sector in innovation to ensure financial well-being. (Bryant S., K. Straker, and C.
Wrigley. 2019. p.130. The discourses of power — governmental approaches to business models in
the renewable energy transition, Energy Policy 130).

Research problem — The increased electricity tariff in December, 2020, has escalated
electricity scarcity problem, and it was the business sector that experienced the first hit due to its
swelling expenses: firstly, businesses faced a rise in administrative costs, secondly — in
production costs. This has fueled inflation which hinders economic growth, and since consumer
income has become insufficient, their purchasing power can no longer correspond with peaked

prices.

The posing energy deficit problem is being addressed by import boost the cost of which
is paid in a foreign currency, that consequently causes the national currency devaluation and puts
the economy under pressure. Not only does increased import contribute to economic downturn,
but also it makes a country over-dependent on foreign energy jeopardizing Georgia’s energy

security.

An attempt has been made to eradicate the problem by constructing hydro and thermal power
plants. As thermal power plants are gas-generated, the import of the latter is inevitable. As for
hydro power plants, they cause a massive public backlash, which is due to the society’s ingrained

fear of possible ecological disasters.

The chart below depicts the amount of generated and utilized electricity in Georgia in 2009-2020
(see Figure N1), and illustrates the proportion of the hydro and thermal power plants’ produced
energy share in total generated energy between 2009 and 2020 in Georgia. The following figure
shows the percentage of electricity import fluctuation compared with previous years from 2010

to 2020 (see. Figure N2).

The third figure represents the share of electricity import in total consumption during the period

of 2010 and 2020 (see. Figure N3)
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The presented data reveals the gravity of the situation and highlights the importance of analytical

analysis to seek alternative generation sources within the country.

Generated and consumed electricity comparison in Georgia in 2009-2020 (million kWh)

Figure N1
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of Georgia

Figure N1 shows generation and consumption correlation. Consumption has been on rise
since 2017 and today it outstrips generation. Due to the pandemic, consumption experienced a
slight drop in 2020. The similar pattern can be noticed in electricity generation which is linked to
Enguri Hydro Power Plant rehabilitation process. Over the decades, Enguri Hydro Power Plant
has undergone a significant pressure of exploitation. Since January 20, 2021, it has been under
restoration which is projected to be over in three months; meanwhile, the plant has stopped

functioning.

It is significant, that as the control panel of Enguri HPP is located on occupied territory,
offering the right strategy becomes important; this implies that supplying Abkhazia population
with free electricity is absolutely unjustifiable. Because of providing their population with
electricity free of charge, the income of the company was short on 25.6 million GEL in total

(https://engurhesi.ge/ka/news/3) (accassed March 31 2021).
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Share of Hydro and Thermal power plants in generation (%)
Diagram N1
GNERC, complete accumulated data base, prepared for submission to National Statistics Olffice
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Diagram N1 presents the share of hydro generation and increased trend of thermal
generation, that is mainly caused by the population protest against hydro power stations
construction. The major source of thermal generation is natural gas, which is imported by the
government; hence, the growth of this index has a positive correlation with increased foreign
currency outflow from Georgia. However, currently no other plausible solution can be offered.
Insufficiency of generated electricity is rather notable during the winter period which poses a
dilemma - to opt for imported electricity or to utilize thermal power plant electricity. Locally

generated electricity seems to be the common choice during discussions.
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Electricity import fluctuation in Georgia, compared with pervious years (%)

Figure N2
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Figure N2 shows electricity fluctuation index in parallel with the previous years over the
last decade. As it can be seen, this was the period of a significant volatility with marked growths
and drops. The sharp changes are mainly caused by seasonal prevalence since throughout a year
there are periods (for instance from April till the end of September) when the generation is high.
In contract, the rest of the year shows a significant drop in electricity generation and the country
switches to importation. Generation reduction coincides with increased consumption, which, on
the one hand, is due to low temperature in winter and on the other, to natural phenomenon such
as early nightfall and late dawn. The immediate measure that needs to be taken is to utilize the
electricity generated by thermal power plants and only switch to electricity importation should

the shortage occur.
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Electricity import share in total consumption in Georgia 2010-2020 (%)
Figure N3
GNERC, complete accumulated data base, prepared for submission to National Statistics Office
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It is interesting to examine the share of imported electricity in total consumption (see.
Figure N3) since it is widely maintained that it is more beneficial for the country to import the

electricity rather than to produce its own if the pivotal point is the price.

Electricity price easily becomes a subject of manipulation once the importer country
becomes aware that Georgia has no other choice but to import this socially sensitive product -
electricity. The information presented in Figure one once again highlights the importance of

Georgia generating its own alternative energy.

The statistics presented on the figures and diagrams above clearly indicate a possible
energy deficit during upcoming years and the inevitable need of electricity generation growth;

whereas, the growth can be achieved only through the development of renewable energy sources.

Taking into consideration current reality and hazards, on the first stage it is necessary for
businesses, especially the ones that have high electricity consumption, to create own generation

Sources.

Actuality and importance of the research Regardless their economic development, a

number of countries all around the world are currently installing solar systems in a consistent,
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step-by-step, time-bound strategic plan to enhance the growth of different fields in economy.

There are many examples of this.

Having analysed the examples of both developed and developing countries, Georgia, as a
progress-oriented and fortunate country in terms of renewable energies, has a possibility to
utilize its solar energy for the business welfare and make it more beneficial for the economy.

In the light of this evidence, the question that arises is why businesses, with some
exceptions, do not grasp the opportunity to generate- consume solar energy and do not reap the
financial and moral benefits that net-metering brings. The answer to this query is that prior to
getting into open market on May 1, 2019, the electricity price was affordable (90% cheaper than
today) for large consumers or business individuals; hence, it did not pose any significant cost
challenge. But since the new regulations were imperatively introduced that large consumers need
to meet electricity producers face-to-face at free market, which in turn now has become the main
determinant of electricity tariff, the picture changes as it is now the consumer that sets the price
range. Even though business is used to closed and regulated market, liberalized, free energy
market might be a feasible solution, which in turn will serve as an incentive factor forcing
businesses to create their own energy generation source for their own consumption. It is an
undeniable fact that businesses have no choice but to tackle the challenge by accepting and
implementing this solution imposed on them.

Besides, free market poses a price-challenge not only for businesses but also for
households, that now have to make right decisions to optimize their costs.

Households utilize energy at two locations: high-rise residential buildings or detached
houses. Hence, it is important to present both cases of system operation from a technical point of

view in order to clarify the principle of solar panel operation.
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House of retail consumer with rooftop solar power plant

Figure N1
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GNERC is the source of this figure — Georgian National Energy and Water Supply Regulatory

Commission, 2019 year. Z.Gachechiladze.

Figure N1 shows a retail consumer house (detached house) with a rooftop micro-power
solar panel, which is included in the net metering program. This is an illustration of an individual
connection to the macro-generating power plant. Solar panel generated electricity passes through
the inverter which in turn converts the generated permanent electricity into 200 volts. This is
necessary in order to keep a micro-generating power plant connected to the grid in parallel. At
post-inverter stage, once the electricity is generated by solar panels, it can be consumed by
individuals for household purposes. In case solar energy is insufficient to meet the household
needs, then the network generates additional energy for the consumption. And in reverse, when
solar energy generation exceeds the demand, any excess electricity is fed back into the grid. In
order to record both -the electricity drawn from the grid and the excess electricity fed back into
the grid, a special bi-directional meter needs to be used. When a micro-generating power plant
generates abundant energy, the difference between consumed and generated energy will be
deemed as the energy supplied by the consumer to the network and will be credited to the
following month electricity bill. However, when consumption outweighs production, customer

will only pay the difference between consumption and generation, which is tracked and
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monitored by the bi-directional meter in accordance with the principle of the net metering

regulation.

High-rise building rooftop solar power plant complex involved in net metering program
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GNERC is the source of this figure — Georgian National Energy and Water Supply Regulatory

[ [

Scheme N2

Commission, 2019 year. Z.Gachechiladze.

Since 2017, high-rise buildings have been granted an opportunity to benefit from
net-metering with the same principle. Figure N2 presents a group net-metering scheme with a
roof-top micro-generation power plant being installed without consumer engagement in
net-metering and connected to the grid with a separate line, separate connection point and
separate meter (not through the customer network which is the case when connecting an
individual customer’s micro-generation power plant to the grid). In this particular case, nothing
changes for the consumer when connected to the network. It is also worth noting that

bi-directional matters are not installed on in this case.
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As illustrated on figure 2, four consumers indicated on the graph with a black line are
connected to the grid with individual meters. Power plant generation is measured by a separate
meter (marked with a green line), that is linked to the distribution network which in accordance
with the group pre-defined formula is later equally distributed to subscribers as a result of which

netting is carried out.

The same principle applies to businesses depending on the type of the building they
operate in; in technical terms, there is no distinction between residential and non-residential

building principles.

Actuality of the research.

Stanford  University  research  ‘Perspectives of Solar Energy’ (derived from

http://large.stanford.edu/courses/2016/ph240/sheul/docs/iea-solar-2011.pdf ~ March 31,2021)

explores the benefits the solar energy can offer to the strategic and competitive fields and
directions of a country, and puts forward the recommendations for policy makers. The research
emphasizes environment protection issues, the mitigation of climate change risks, energy
security, economic development and poverty alleviation /reduction. The research is rather

practical providing decision-makers with the following recommendations:

Elaborate and implement incentive mechanisms in renewable energy
- Frame decision-makers’ policy which will enable every social class without any

exceptions to be involved in the process

Consolidate legal acts related to different renewable energies so that they do not
overlap or come into conflict.
- Strengthen and expand policies for the sake of business environment improvement.
In order to gauge the importance of renewable (solar) energy utilization in Georgia, the

following questions need to be addressed:

- How significant is the savings that businesses make while generating solar energy for
personal consumption?

- Can cost-cutting contribute to business diversification and expansion?

- Will business diversification and expansion create more employment opportunities and
reduce unemployment?

- Does expanded business mean more work places, more tax payers and larger revenue

budget for Georgia?
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- Can solar energy power plants trigger economic growth?

- Can individual energy generation reduce the demand for electricity and will it be
reflected on electricity price tariffs?

- Can the business energy consumption switch to personal energy generation curb the

amount of import and increase Georgia’s energy independence?

A number of wide-reaching researches need to be conducted to address the outlined
questions. By providing a clear justification of the research importance and relevance, these
studies can offer better perception of the reality and help businesses allay their fears and

encourage them to invest more in order to increase profits in the future.

Research _Novelty The novelty of the research is to present alternative energy sources’

potential, in particular photovoltaic energy, estimate solar energy power plant installation
potential and determine its efficiency for business. The scheme in point is of state importance

and can serve as a high-value government working document.

Research aim
The aim of the research is to design an energy-efficient (solar) resource implementation model
in Georgia, to analyse its economic benefit, identify its impact on business and demonstrate the
cause-effect chain applicable on state level that will tackle the following challenges:

e Open energy market; its liberalization (since July 1, 2021)

e Eliminate electricity deficit and concomitant challenges

e Qutline solar energy role in the country’s economic development

e Elaborate the government strategy and introduce relief systems for renewable energy

production and utilization.

e Gauge the EU renewable energy law impact on Georgian energy law reform.

e Fine-tune EU and Georgia renewable energy legislations

e Enhance the importance of renewable energies — implement the major aspects of the

new energy sector regulatory legal framework in Georgia

In order for the business sector to utilize the results of the research and become a supportive tool
to stimulate economic processes, at the first stage it is vital to gauge existing challenges in the

energy sector and elaborate the feasible solutions. The latter stage is to examine the field further
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development possibilities. The research also aims to address energy market liberalization issues

and bring more clarity regarding the need of the energy reform for the country’s economy.

Paper description. The scientific literature review section evaluates the world accomplishments
and technological advances in terms of renewable energies and their role in the material and
moral benefits that the private sector, business, the country and individuals gain. Over time,
green technologies tend to become more appealing for the private sector and requires more
support and incentives from the government. The environmental protection review sector deals
with energy saving and assesses the importance of the independent regulator. In addition, the
paper provides versatile analysis of energy security and discusses a competitive energy market

formation.

The methodology section lists the methods used in the research, namely qualitative, quantitative
and correlation-regression methods for data processing analysis. At the first stage, a qualitative
research was conducted: a group of four Georgian and foreign experts gave in-depth interviews
on the topic. At the second stage, the quantitative research was carried out by requesting the
information about large electricity consumers from utility companies ((JSC Telasi and JSC
Energo-pro Georgia). The annual electricity consumption data and service cost details were
obtained. The research outcome was rigorously examined. Eventually, the final stage of the
research offers plausible steps how to implement solar systems and design a new business model.
Moreover, it explores the ways how particular economic and business benefits can be gained. To
this end, a versatile, network-based survey was conducted interviewing the customers currently

using solar energy and assessing its economic and legal aspects.
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Basic Content of the Paper
Findings and Results of the Research

The results of the researches (qualitative, quantitative and correlation-regression) have been
analysed. The Telasi and Energo Pro customer analysis serves as the basis for the further findings

and results.

Consumed Electricity 2018-2020 (KWH)

693,250,925.00

292,258,184.00 296,009,460.50
142,016,018.00 153,024,742.20

132,044,304.40

2018 2019 2020

| Telas W Energo Pro Georgia

Electricity Price 2018-2020 (GEL)

114,697,299.00

50,008,930.00 49,964,986.21
26,801,409.06

25,468,627.50

22,994,439.97

2018 2019 2020

W Telas MW Energo Pro Georgia

40



As the conducted study has indicated, the country shows complete readiness to fully
utilize renewable energy to achieve economic good. The findings have clearly revealed that the

country has technology readiness, ample intellectual resource and keen business community.

W Regulating HPPs W Regulating HPPs

W Seasonal HPPs W 5easonal HPPs
W Combined cycle W Combined cycle and
and coal TFPs coal TPPs .
W Gas-Fired Turbines W Gas-Fired Turbines
W Wind Farms B Wind Farms
W Solar PV

Current capacity of Power Plants 2020 Expected Capacity of the Power plants for 2030

For a better illustration of the point, the map of Georgia below clearly depicts the
favorable conditions for solar energy use which is also economically justified. Due to its
geographical location, Georgia accounts for high solar radiation as the most areas enjoy 250-280

days of sunny days which is approximately 6000-6780 hours of sunshine a year.

Territory of Georgia according to Solar Radiation Level
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W
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Long term average of PYOUT, period 1993-2018 L
Daily totals: 2.4 28 32 36 &0
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Yearly totals:  B76 1022 168 1314 1461

Source: Solar Resource Map of Photovoltaic Power Potential in Georgia obtained from the “Global Solar
Atlas 2.0, the free, web-based application is developed and operated by the company Solargis s.r.o. on
behalf of the World Bank Group, utilising Solargis data, with funding provided by the Energy Sector
Management Assistance Program (ESMAP) [69]
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Technical aspect is only one side of the coin when speaking about renewable energy potential
development. Equally important is the financial aspect, the analysis of which has been done

using correlation-regression research method. Therefore:

1. The longer the sunshine, the more generated electricity, the correlation between
them is 74%.

2. The greater the capacity of solar power plant, the more electricity it generates,
correlation - 100%.

3. The higher the capacity of the installed solar power plant, the lower the costs of
installing power plant per 1 kWh, correlation -93%.

4. The greater the capacity of the solar power plant, the more the annual difference
between the investments and gained profit (generated electricity in monetary
terms).

5. According to the assumptions made in the research, if 100 000 000 GEL is invested
in the solar energy sector, 0.5 % of Georgia’s annual electricity consumption is
possible to be substituted by solar energy.

6. The greater the capacity of the solar power plant, the shorter the duration (years) of

return on investments.

As a summary-analysis of the research it can be stated that the will of incentivizing

renewable energies shall be stemming from policy makers and shall not rely on the
opinion-makers. Otherwise, harsh decisions will become inevitable that will create
impediments to the development of renewable energies. When there is a high potential

and enough resources only proper management remains.

42



Conclusion and Recommendations

1. Three sectors (household — 33%, Agriculture — 19% and Construction — 61%) have been
identified where the interest towards solar energy shall be the highest at the initial stage:

Household sector: as far as renewable energy is the source of uninterrupted free energy and
income, it is not unexpected that it becomes quite attractive for individual household consumers.
During recent years the use of solar photovoltaic systems for generating electricity as well as for
heating purposes has significantly increased. It is notable that renewable energies are convenient
for the habitants of mountainous regions who, for example in case of solar panels will be able to
use either systems independently from the network or hybrid systems, due to the condition of the
network at that territory. This is an efficient way for remote areas where network is not

sufficiently developed.

Agriculture: Renewable energies are efficient for the agricultural sector. There are possibilities
to develop agricultural activities in intensive bio directions for obtaining energy. Biogases can be
generated by plant and domestic waste, as well as by bio waste, wastewater and so on that are

used for generating electricity, for the heating systems and fuel.

Construction Sector: Construction sector plays an important role in the development of
renewable energies. The trend of construction companies envisaging installation of micro
generators, solar panels, heating systems and small wind power plants in the drafts of the
projects can already be observed. This is a very good way of saving money both for construction
companies as well as for the consumers who will use those buildings for residential, commercial

or other purposes at the later stage.

2. Use of solar energy is cost effective and ecological.

Timelines of Raisig Return on Investments (ROI) in the Solar Panels

Power Plant Capacity Total Initial Investment Money Value of Annual Duration of Return
(KW) Average Generated Energy on Investments
(2019-2020) (Year)

3 8978 1103

5 13 028 1903

10 25099 3817

60 124 810 22901

120 224 660 45 801
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3. Economic is stimulated by using green energy

Georgian GDP per Sectors, 2019
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Data of Georgian National Statistics Agency

Each service and product requires specific share of electricity, therefore macroeconomics
is directly proportional to the utilization of renewable energies. When the product price and
production cost surge, saving becomes a priority, which, as a shock, primarily hits the

employees the most.

At that point, we can state that a small economy is at the same time both a challenge and
an opportunity. It is this opportunity that makes the economy more agile and responsive and

makes objectives more achievable.

4. The role of the artificial intelligence in improving technological devices and incentivizing
solar energy is vital;

In this regard, forecasting energy demand with the help of Al is most relevant. More specifically,

in case of solar energy, the main challenge is recovering and preserving it. The Sun receiver

devices, so-called sunflowers, are one example of smart technologies that operate on the same

principle as a sunflower— this means they open and change their direction to get the maximum
exposure to the sun and solar energy.

Generally, use of mechanical studies increases prissiness of forecasting solar energy

provision by 30-50% in comparison to common approach.
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- Forecasting market price — this is mostly done by energy companies and aggregators. Not
only can artificial intelligence generate and forecast such data, but also it can pass this
information to the customers using a similar platform. Also, Al enables us to be more
alert to certain processes when the profit growth or cost reduction possibilities arise.

- Trade possibilities for customers — ideally, it is possible for customers to use such
platforms for connecting with each other, searching and finding the product or service
they desire. In particular, this system enables them to trade renewable energy and can

either purchase or sell it whenever they desire to do so.

However, does having access to abundant energy imply one has an ability or capacity to
exploit it? To bridge the gap between science and business, to be more precise, to connect these
two fields, it is pivotal to bring operating businesses, potential regions, and renewable (solar)
energies together and link them in pragmatic terms with the sole purpose of creating the common
good. Hence, the researches are ongoing and sustainable in nature and will create ample

employment opportunities.
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