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3600936903560 olgmo 85360M93mbMB03MM0 356539EHMYdOL, MMyMEmOEsS Jd3-
b 96gMwol HoMdmgdolomzgol dmbds®mgdmwo 9bgeymob@gblomdmdols s
Bsb3oMmdoobFHgblommdols  89d306mgdool  2007-2018  fergdol  ©obsdogzs
30DoGH0MGm0s.  50bodbmeol  dobgBo ML 9GS 9bgMyMgRIJEHIOMOOL
50509ds, 96139  9b9My05399(3300gdBg  Boligdol BMHOL  godm s bBY
b9dobsfzomdmdol  dgbegs s  LsdMgfzgwm  bgdGHmMol,  Mmyme;s
doM0m50 9696M3™IMIHTM9dOL, 36300l ©o39MR3S.

d9LPogoo s M93dMYMHOWOS OEO M3MEIbMdOL LESEHOLEH03MO
dmbs399900, 039wy oYM bmdom 3995656003900
053609363030 356599BHMgd0 s  299m3wgboos  dOMOMOWO
RodBHMEd0 (X1 ... Xo), GMIgdoE goblobez®moegl Jgggsbsdo LsmdmEmol
399900l (GHG) 930b0gdol ©0bsdozsls: Xi-dmbobegmdols MHom@gbmds, (3530);
X2-983, doErosbo Foas 3OMEMIAHO (oM0); Xz- XSO0  30MHZIWSQO
969639303790 Maby®lgdo, (TPES) (¢bg); Xs-gwgd@d®mgbgtgool Foedmagds
(333Lm); Xs5- 909JGHOM9bgOo0l JmbIsMgds (33BLM); X6-99dGMMmgbgeaool
39003353905 mglgdom  (33GLM);  X7-dmosbo  Fogs  3OHM©wYJEHOL
BobBoMdoobBHIbLomGmMds, (GH/AA3 #HCO29d3./cs60); Xs - xs0MM0
306390 9BgMMEOGLMOLIdOL  bsbIoMBsOBEIBLOGOMds, (GHG/TPES
GCO29d3./369); Xo - LomdMOL 2oBgdol  gdolos IMLobergmdol ghHom L by
3955656000980, (GHG/dmbobergmds,  $CO29d3./3530); X - xs9M60
306139050 96963mEqLmGOLYd0 dmbobergmdols 9» by
390596900089%0m,  (TPES/ 8mbobergmds, &bg/3530); Xi-0oeosbo  dogo
3MmEJBHoL  9bgMamobEgblom®mmds, (TPES/883, #bg/eo®o); Xi -
999 GH™M9gbgeo0l dmbdotgds dmbobegmdols 9» benby
3955656089800 (9e.9696M00l Imbdomgds/dmlbobwgmds, 33GLo/3530); Xis-
oo 933MAMI0WGdIOL Mrom©abmds (9M0gMo); Xis - 53GHMOMBYdOL o
90360533 ™OMLYdO0L Mrom©abmds (9hmgmeo); Xis - 1393050 39dbogs
(LLMBWM-b5IgMOBgm 606N gdol) (9O mwo);  Xis-bdEzoMmm
53G™AMI0WIOOL MM IbMdS (9bogmwo); X gzges  babol
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333 G®bL3MmM oL X500  (3owo); Xis- Abwdmdo 53¢ ™3Md09dOL
509bMds dbobrgmdol g™ LB owssbysM0Tdgdom (35¢0/3530); Xio-
gzgws  Lobol  93@GMGHMBL3MOEGH0  dmbobegmdols 9o  Lmeby
3955625600900  (3o0/3530); X20- IZHogmMdMMB3s  (500.03D.30); Xoi-
G30600060Mb35 (00.¢3.30); Lodggam 563969090 Y- Lomdm@mol gsbgdol
qdobos (GHG, $CO29d3.). @o30m3s¢mobfjobgm, ®md dmogerdo Bsolidoen
394 BHMO-5MymIgb63HJOL IMEOOL 56O Mbs 0yml HHB030 BM6J30MmbsgrmEo b
9306OM 3MOHIE30IO0 3930060 s 580G™A 21-00sb 99350mP0gm 9 BodEHmOo,
OMIYMSG3 Y39wobg 0o BgRo3wgbs 9J3m LsdmEmm dsB396909w By (ob.
3063900 3BOHOWO).

300 1. bagsGmgzggemdo Lsmdmol gsBbgdol gdoliogdbyg Mdg@Eglio Bgs3wgbols

9gmbg 3sgBHMMYdo

' B 6 =| . ~ £ R=T N s2|lm |2 ¢ s 2. 3

= 2 2 41 5 -~ ~J Pel ~ 3 5

X1 X2 X3 X4 Xs X6 X7 Xs X9 Y
20071 1514 1923 088 3.91 341 | 0873 [ 022 5.7 72 149
2008 | 1281 1997 073 3.65 326 | 0894 [ 020 6.0 72 143
20091 099 1899 075 3,42 308 | 0901 [ 022 65 72 136
2010 | 0.682 2238 062 321 290 | 0905 [ 019 7 7 129
2011 | 2212 2272 065 3,94 357 | 0906 [ 016 7.6 76 16
2012 1 2477 2203 065 4,17 383 | 0918 [ 015 8.3 78 172
2013 | 1787 2262 062 4,02 372 | 0925 [ 015 9.06 79 16,6
2014 | 2,035 2386 08 3,79 378 | 0997 [ 015 9.9 82 7
2015 | 2,378 2967 035 3,70 469 | 1269 [ 014 10,8 B 174
2016 | 223 3335 032 3.74 481 | 1285 [ 014 11,6 86 17,9
2017 | 2,233 3439 0,48 3.89 494 | 1271 | 012 12,2 o1 18.4
2018 | 2,114 3539 0,47 3,94 506 | 128 | 012 123 9.5 18,9

33193530 49B6bmM 309w BodBHMEmqdoL d9®Bgzs  P-Value-ll dobggzom,
OMIYoE  399m0yYyghgds LEGSGHOLEIMMO 303MmmMyHBYdoL  Fgdm(dgdolsl, 0
LOEOEOUL A56TMFHYdS ITMI0IOVIE0s 035D B dbMH0Z305 M) MEOIBGOZ0
30M0Gghomdo. o) bmemgsbo  303momgbs  LodsMmosbos,  8sdob
3603960m30L LEGHSGOLEOIOL J9BIHoEGdS FBMDOEI0S s FoMrx39bs 39IbGOZ
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303039580 P - 360336900mds 49608503H905 GrmM3 5¢ds0™Mds 0dobs, Gemd
59 gobsffoemgdols ddmbg d9dmbggzomo oo 5gdsBHgds  3M0GHYHOMToL
LEAOGOLEEHO30L BogBo® 3603369emdsL. P-Us 8608369 Mds mbos ogmlb P<0,1,
MmIgeoi 0©gds ANOVA 3b6oo@sb. 25dmoygbgds gombs s 03539 3ol
306Mmd90do bsbaMImo30 39MH0MEOL 256353cMdsdo Jowgdwo Msdm©9body
LodwoEaml IgLootgdEs©. GHgMdobo gsbdgmMgdomo gobmadggdo (Repeated
Measures) 6036s3l, ™3 3oL oMo Imbsfoegmdl 9Ju3gm0dgbEolL gz
3060Mmds30.  49bFgmEmgd0m  gOhMBIIBHMM0sb  ANOVA-Go  Omgameg  {iguo,
d9L59m{09d90s LOAMRZoW MO s  gb LoFoMms Bs30b, MMEs BodGHMOOL
©Mbggd0l  Bom©gbmds mMBY dg@0s. LoIMYZgMds 0DBMIYds  BorBerols
AgbBHoo (Mauchly's Test).  gdugerol GgaMgbool Bwybdiool godmygbadoom,
965350 xJMS©0 3oL Jgdgy  F9agbowos M9gAMIBOOL  AOBGHMEds
990309630 M-MgMborwwo  33wg30L  Lagdzgwdy  Fgdndaggdyros
Lo3MMPBMBM dmgeo:
Y =-0,6863+( X 1*1,796)-( X2*0,00076)+(X3*1,946)
693M9Lool 396@GM™gdols 3095030963900l 39935190900
9306m80379M0 0639036935305 339093l Bodwomgdsl,  49303M™m, M) 6o
omobMdM0g  2o3wgbsll  obgbl  dmddgo  BodBHMOgdo  LsTggA™
95639690909 Y- Lomdmol 25Hg00l gdolosby.
% 930900l 306390 3m95303095E0 330P39690L, M™MI bgs BoJGHMOMS
899©303md0L  306HMdJOT0  MMBIMBOYYMYJO0D o8MmTMTsg9d0lL  9BO
9ONIMYwom  (3BLM) BOS  J9B30OMIGOL  BoMdMOOL  goBgdOL
qdobool 1,796  9%H-0m  BOEIL.  3000OMYE9dEGHOHMLIYMOHJO0
95693605 s 0bobo JgmE3wgEos, OHMEs LEFOOMS IBHIZOMM39dOL
©OINFNYOHO O LIHBMEMOO (330 gdOL MYAMWOMYDS, IGIOMMZOL
LHGsxgo B 3030l Boomgddo.  MOMYW9]BHOMLoYMMYdTo
Posmolgmo  Ls(i3o30l, OHMamEOEss  J356sbdoMol, dsbmmols o
0bgdm030 2obol i35 LOMOdMMOL  A5BgdOL  9doLogdol  MEOoEILo
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X/
°e

L)

Dgorms, 053608  Lododmnggmdo mglgdo dsobg ®Bgds  dsBobydo
9994 GH®M9bgeM00lL 00gdol 9HMIOHm igsOmM;

693M9Lool dgm6My 3M9%803096@0 “1329360M3MO (30000
53300093 GOOMOS 2459mbsEmeo. dmbobergmdols db&mog
999BHO™gbgOHR00L  dMbToMmgdol gohmo ghmgom  (33GHLO/3530)
DO 2obs30MmMdgOL  LomdMEOOL  A3BYdOL 9doboobls 0,00076
Rl Y [lele)) d903069050. 90994 GHOMgbgeo0l dmbdotgds
903900 0bOEIds ©s gb HIb©IBE0> 39OIILEIDS, CasH
mbobergmds 06@bLOWMS 0dgbL Lomxsbm gdbozol (Latgsbo dsb6gsbs,
339%0L 3OHM©dGHYd0L bsYIMYd0, BHZgMLILONEHJdO ©s 5.9.) 0dol
39035¢0olfobgdom, 6H™d O9oLsmM30L 999 GHOMgbgeo0l
dmbdo®qdol BEGHOMIBHWOmsdo 60% 35305 LogMmBOELM3MIOM L@ MOl
@5  JgbodsAoLO©, BMLOBEYMBSL.  A9M©S  SoLY,  Bodsemzgermdo
99dGH®Mgbgeaool  dmbdsGmgdol  BOEs  doG3Mobol  do0bobyols
569358 259M0f)300. LoMdMOHOL F5BgdOL Fgd30Mgds 0dsL 6odbogl,
M J39956590 9bgGMBmbdscmgds 0BOIds MROM 9R39JEGHWIOIO ©
999 EHOMgbgM00l  g8mdmPsggdolomzol 0bMgds obgmo ,,d(3569”
969629303790 158 gdgOoL 25dmyqbgds, MMIgwoE 96 Imombmgl
Dosmoligmao bs)H3930L IH3oL;

693Mqbool  Igbsdg  3m9B0E0g6EOL,  AYBogzEMdOHMb30oL  gMo
9ONgMYwom (8¢0b.936.30) YOS 35dmofigg3l  LoMdMMOL  goBgdol
99000l 1,946 83-000 BOELL. 09) 353306000 FyHogzMMdOHb30L
Logbom,  LoM30boaBM,  LsdEobsm,  LobEzsm s  LE3sgOHm
AOBLEMOGHOL  xsIME  Bmboggdgdl, sd  dsB3969gdol  BHOL
A9bgb0s oMM  A9B30MMIGIM0s LoaBom  BHEMBL3MOEGHoM
9300305 35005 H0gIOL  BOOL  botxBg, oYL  LogBHom
AObL3MOGOm s JgLodsdolo  96593MEMA0Em0  L(ig3o30L
3990ggbgd0m oYW Ids  FBIgMms  Mmomddol  80%, oz

MOOYMBOMNS© dmgdggdl 3er0ds@ol 3300 qdsByY.
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% 2396@M@gdol  mogolmgeew (936l (-0,6863)  93mbmIozm©O
06@9M369GH9305 56 gdenggs.
69309L00L  296EMEgdoL  3565d9FHOJO0  godmygbgd oy LEMdMMOL
399900l  9dobool  BodBHoMMo ©obs303oL  Sbseobols s Bmbsgrmbgwo
3993060900L  obLYBOZMOLIMZ0L  3gOL3GIGHOM 39H0MEAT0. TORITOMS,
2030 Herobogzgol bBmbol, 65dsb3560L, JoGol, ol s Lbgs ,,0(3569”
90994 GHOMLOYMMgd0L ImJdggdsdo 99935600 8608369wm3bs dm0ds@gol
99dGHOM9bgeaool  as0mIMdog90s @O SAOWMIM030  Fmbobrgmdol
dmmbmgzgbol  ©305YymxBogds  dglodwrgdgeos  oly, Mmd  F93593060HM
00MBOYMJI0D Qo0 TMTo390s (dvy. 2018 Fgarl, 2,2 dewé 33EGL-s6)
2030 Herobogol 1,9 dwd 333LM-0g, Lb3s BoJGHMMIdOL 33w g mdol
306Md90do 9dobogdols Homgbmds 999300 gds 18,52 d¢)-0wy:
Y2030=-0,6863+(1,9*1,796)-( 3539%0,00076)+(9,50%1,946)=18,52 3¢).

39399090905 Bodoemzgemdo  LomdMOHol  goHgdol  9dologdol
36OHmabmBo  2019-2030 Hergdobmgzolb g.§. ,,b393IO” 0sEMSToL LsdwsEgdom,
D6Ox8030 MHgaM9gLooL obEMmegdol slsagds® gsdmgz0ygbgom gMsx03mwo bgMbo
S QQOSMAYOHO Bbxscs Format Trendline. 2030 {erologol LsmdMGOL
399900l gdolools Momgbmds B0s0(g3L 24,6 3E-U.

»960m3bm  @mbgbg  AobLIBWIOMo  BsgsMom™m  F3wrogols”
©M399963H0L dobgzom, Lods@mgzgwm 2999536 2030 ferobomgol  25%-00
395933060M  LOMVdIMOOL  A5BYOOL  gdologdo, GMIgwos  YOOHMb3gYMRL
9900900l 1990 ierol Mbglmsb d0dsmmgdsdo 40%-000 J399mm ©MPRYBSL.
0] 3530035¢0L{i0bJdm 0dsl, MM BsMdYOOL goBgdol gdologdo 1990 gl
48 93-ol gocRygddo 0gm, LodMMAbMBMm gdologdol (24,6 d@) 25%-0sbo
399306905 (18,52 9¢) 1990 §owmsb dgscmgdoo 40%-056 mbgbg J39dmon
3965606969051 MBOMB3geymal (0b.bsb.1).
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BobsBO 1. LsmdEOL 33B9doL 98oLogdol 2019-2030 Fargdols 3OmabmBo ©s 25%-
0560 999306905

dglodg  s3do  BoBoMgdvycmos  LodoMmggarmdo  alisgobsbligdgwo
009d3Hgool  Fgmbg3ol  wobyzoLbBHMo  MAXMIJLIOOL  FogdoE03OO
9mEowoMmgds.  LogMMETMGOLM  gdu3gMHGHIOool  Boge  FoMImagbowro
©™399996GH0L 3sbsbds, Lods@rmgzgermdo 2018 — 2030 {jergddo osbErmgdoo
19 8MmE. 590 ©MWIM0 0dbgds LoFoMOm 3008530l (330 gdLmb
539300609090 mbolidogdgdolbmgzol, 39Mdm®,  96gMHYMIRIJEHIOMBdOL
dobomfings  9bghag@EHo3zsdo. 9b0M©Mmo  gobsbbdmo  MgldLYdOL
306Md90d0 30mGH96301M0 LBOLIBLYDYEO MBOYJEHJOOL SLEMBY35, BroE6
50693560 3900@gds obgmo 3M0EHIM0MAgdol dobgzom, MMIgwmsg BMLEGO
509bMdM030 360336900MdGd0 56 499Bb0sM, A9TMYgbgdEos byombmo
Jugol 360063039 ©sdYsMNdMeo, 390dMmE, oby3z0LEHWMO MIXMdJLMdOL
050090530316 80 gdol  Loxdzgwbg  99ddbowro  3HMYMsMo
MBEOHMb3gmymaol 353990. 96962930300 bzgH™do dmddgo
9439U99dGH™6M9d0B  Mbs Fgo®Bgl ol Mmd0g]BHJd0, GMIJds3  Y39woBY
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Bo3wgdo Bgaegwgbs 543l 3008o@Ol (330 gdsHg o dgLodsdolo Fsmo
LGHOIMNOMGdS,  0b39LGHOMYds,  MIRMOTOMGdS S 930™353d0MOL
UGHObINGHPIMD  osbWMgds  0d6gds  3MOMOOGHYBHMEO 9GS FbMEMO
LoMOMOOL  qoBgool  gdolLool,  sGsdg  Lbgs  IMsgseo  BodGHMEMOL
39m35¢olobgdomag.

3b®oo 2. sis®Bggz0 gergdgbBgdol 396d5G:3HJd000 Esbaliosmgds

# sbsBggo gamgdgbo 3963503900000 EbB0sIYds

300MHMmgbgMygBH03s fgaob 6535000 gbgHo0lL 2s3mygbgds (YM03530v9o b5ggdmdYdOL bdreEgdom)
99 AHOMbgMR00L Joborgdo

2 000m9bgM9GH03d 635699000 BBdMBOL ((MYMOOE F545WO0MS©, H3BJoMOo, FsbMmo b dbgdMOz30
250) 96gH00b 3580ggbgds gargddHmbyGE00L Jobawgdse

3 d%ob gbgegd0gs dbol gbgMool sd@owdo LoliEgdol (Mmoo goMEsd]dbgero dmfiymdowmdgdol)
3590y9gbgds gagdGH®mgbgaools Jobomgds

4 ool 9bgeagBH 03 ool 30693032900 96900l 358mygbgds gargdEMmgbgdaool Jobsmgdsw

5 dom 96969303> bbgogslibgs dgs®o domdsbol (I98Mobzgwgmdol s dgabmggumgmdols bs@bgbo,

beaggenol 399@bgmdol JoME3egmemo 3w Gcmol bsdbgbo, dgs@o dmbogodswydo
656Bgb0) 300mygbgds gamgdBHmmgbgtpaool dolsggdsw

6 GMBL3MOGO 53G™, 5305, bsB®gsm, LoM3obogdm s Ladsghm GHMBLIMOGHO,  Bsgmmd o
239bLowgbgdo

7 9O9H39mds 96963006 99mygbgds  dMYH3gmdsBo  (9bgMRMm©aBMY3s) s  9bgMYBHOIVb
0513933060909¢0 9dolbos

8 396mdgd0 Lbgogslibgs bsbols 9bgMaool (89ds, BsbMmo, 8.85B0, 9mgdBOH™MIbyM0s) Aodmygbgds

396md9dd0 (969HAM©aBMY35)

9 656B9bgdOL BoBNZo Bogo3LagMggdol dsmmzs,  dgsto dboEodsevydo BsMBgbgdol 0bliobyMsgos 6
5650606930, B3 0m35obobgdl  BogogliogMgubyg  goblomagligdgwro
B56Bgbol J0b030BoE30L o 53530MMMYE JBYIMYo0L s LoMdML  50EYIBAL.
bogdodmggeml 353000  fo@dmgdbowo Tgsto  Logmmxogbmg®hgdm  Ba@bgbgdol
doM0mo©Oo boffowo 4obmogligdrmos bogoglogdgmgdby,  Gog of3g3l  gotgdmls
00093BH9dol,  Bossgol, Fywol, 3sgMol  I60d3bgermzsb  ©IdOBIMMYdL s
Fglododobs  bgyoBow@o  9mddgogdl  dmbobagmdol  xsbdGmgEmdsby.
50b0dbmo  dgmmo MbOMb3gmymxnl  A0Mmgdmb o3l Ggdbogmdo,
03063039960, 93MEMA0vM0 ©s LMEOIWIMHO BodBHMMIOOL gomzaerobfiobgdoom.

©59935390w0s  3MI30FIOHM  3OMAMsd>do d90535¢n0
063m®35300  LOROBIBLYOgO  MBOYBHJIOL  2o6gdmBg  BgImddggdol
bbgoolbgs  30M0@GHgMH0mdgdol  dobgzom,  bmem d9-2  gbGowdo
Domdmp9bowos oLg0bIBLYdJmO MmdOg]EHGOOL Qo09gdmby Bgdmddggdol
LbgosLb3s 300EHIM0MIAgOOL 256350 EHJIOMO ILILOSMGDS.
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3bMoo 2. EsLR06sBLYdYEo MBd0gJEHOL goMgdmby Bgdmgdggdol
Ubgoslibgs 3Mo@gMomBgdol 3963sM3HJd000 EsbL0sMYdS

3Mo@gMordo

3963503 9¥0m0 ©sB3LOsMYDdS

LsmdMEOOL
35Bg00L gdolos

BobJoOHmezb30 890960, sBMEHOL MOFbyo s Lbgs LamdM@OL gsbgdo  Fomdmoddbgds
0656990 LsmdMBOL 30l 3OHM3gLdo MdMLOEYYMYdT0, MMIgdog 9edEO™YbyMyool
0obomgds© 094ghgdgh ™Mb LomdMBL, oMb, dmbgdMog gsbL b6 BobIoML.
3006MgwgdBOHMLYIMIBLG 3o9BB0SM FEMBIMHO EIMDdMBOL 3;mEHgbaoswo (GWP).
903939080 H5HToMHMEMZbQ0LS s Fg0sbol godmymazols doMomso dobybos  fywoom
R0 339650970 LsxgsMo, bossyo, YowdEgbsmggdo, Bsdobstyg fywmgdo s
3U39OBY IMM30o 6530, HMIGEms FobOFBOL gy 5O 53l LsdMGOL
35%gd0b gdobosls

3JOMZ0MOO
b90mddggds

390 M306 bgdmgdggdel doMm00sEIE HBEIBL 30OMYEgIGHOHMLIYMMO, HMIEOL
PyoabsEegol d94dbol 8999y bdgangmo 4omaddbgds FomdEHIB0sE BHghodmMmos. Mg
Lbgs  Bodol  gangd@HOmboy@godl, 3obsbangds s
353G M500300w 969M00L Fysmrmgdbg 8mdNdsgzg 9wrgd@MHmbaywmgdol Laddgbgderm

dggbgds GOPMOYO0 (350

03965309035 Fgodwgds dodmofjzoml dgfiygmo s gembBos,  BIOEMBOL dMOHOILL

390d¢gds 9m3ygzgL Jobgdol dsbogol EglGedOwoBsEos.

3w0d5¢vOo
b90mddggds

00mbsEYMOOL  s3MHMYJEHIdol  Fgdmbggzsdo mEpsbmmo Lsmdmdol figol dgwgys©
3GHOMLBIOMA0  2o0x8Md3935  bobdoOHMMgebyo Mo  0f393L  ©YeToFaBy  JE0ds@ol

(330l O ZEMISYH  EI0dMIL.  30MMYYJEOMLIEYIOOL  35dbogro s
PyomboEego  obgbl  s©y0wmdmoz30  F03MM30doGHOL  (33WOgdL.  (33C0EGdS
5003000909905 fiyselbszagol BYIs30MHOL BosMmMdDY, dob (BH35MdsHY s Bm399wE
509530 goddGMbgd  3wodo@Gm  306HMdYRDBY.  FgEgys© Joomgds  AdBOOEO
$96056mds, D590l ImBsEgdvycmo Lsdsem $gadgMsdnes, YBMM Moo Bsxbwrwo
5 bdomo boligrosbmds

bmEoswOo
bg0dmgdgwgds

o0l 9egdBHMMboa Mol ©adMMmgd@gds 0f3g3l bdsr®l s  GHIIMIOM FGHowmgdol
Fgn9mbgdsl, o3  00000g0sMg  oLEbEGdME 50w gdby  0f393L  TMLEbEgMdOL
©13054MBogdsl. 9egdEHOmbsoam®gdol ddgbgdemdols 3MmEgbdo sEdomo 5J3b olgm
bmEoswn@o  Hgdmgddggdsl GmEs  9EgdBOMLLEaM@OL, dolo  {gowlbozagol b
0653051 MdEMol 3gbgdemds 0fj393L SH0WMBG030 dmbsbangmdol »dMsgo Jrbgdol
5 Lobbog-Loomglbo 96 Lomodo Tofjoll 65339079806 Fgambiogarols §Ysmmlb  356H3sL.
bdoMo  30MMIgdBHHMLoOOL 389690 mdOL

50950 dmoEegL  beggdL,

obGHMOOE BoggdMdYOL,  93eglogdl s LoldGoMmYdL

BEMO/Bomboby
bg0dmgdgwgds

99 GHOMBORMOJO0L s 35000 06ROLGHONMIGHMOOL, CMAMMOES obsbzEgwo 3bgdol,
Loofibgm o  LoIMO3530Mm 330650930l og39bs 96 fgowlszagol  ddgbgdarmds
5MYMR000 BYYo3gbl sbgbl dBoMEMAOWM 2oMgdnDY, SFOWMIGOZ0 3bM3gEgdoLs
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Abstract

The Dissertation Thesis ,,The Influence of Energy on Climate Change and
Ways of its Reduce in Georgia” is presented by the introduction, literature review,
three chapters, seven subjects, with final discussions and used literature.

The first chapter analyzes the main reason for climate change - greenhouse
gases increasingly growing emissions. Inventory of greenhouse gases conducted
within the first, second and third national statements of Georgia showed that the
main polluter is energy sector including the transport subsector. Climate change

commitments at national level: mitigation and adaptation of climate change, trade
with certified emissions, introduction of climate change issues in industrial policy,
develop the ,,Clean Development Mechanism” and clean and low emission
technologies etc.

The second chapter of the thesis is dedicated to analyzing the nature of
national energy and carbon intensity indexes affecting the number of greenhouse

gas emissions and consequently climate change. A large number of statistical data
are analyzed and compiled the macroeconomic parameters that are important
factors to consider in the research (from Xi to X21), which define the dynamics of
greenhouse gases (GHG).

The first coefficient of the regression shows that the growth of one unit
(GWh) in thermal power plant in the conditions of other factors constitutes causes
increase of greenhouse gas emissions by 1,796 Mt. The second coefficient of the
regression is expressed in disproportionate attitudes. Increasing power
consumption per unit (kWh/man) on the population reduces the greenhouse gas
emissions by 0,00076 units. The third coefficient of the regression shows that one
unit of passenger turnover (Mln.Passing.Km), will increase the greenhouse gas
emissions by 1,946 Mt. The regression equation parameters are used to determine
the actual dynamic analysis of the greenhouse gas emission and the expected
reduction in the perspective period. For instance, by 2030 the introduction of
Khudoni, Namakhvani, Wind, Sun and other "green" power plants will
significantly increase electricity generation and demand for local population can
be satisfied by reduce the production of thermal plants from (for egs. in 2018, 2,2
billion kWh) By 2030 up to 1,9 billion kWh, if other factors are unchanged the
emissions will be reduced to 18.52 Mt. Based on the adopted regression equation,
the greenhouse gas emissions forecast for 2019-2030 in Georgia - for instance, by
2030 will reach 24.6 Mt. According to the "National Contribution on the National
Level", Georgia intends to reduce greenhouse gas emissions by 25% by 2030, in
same time to maintain emission levels 40% below 1990 levels. Considering that
greenhouse gas emissions in the 1990s were within 48 m, the 25% reduction of
forecast emissions (18.52 mt) would be maintained by 40% below 1990.

In the third chapter of the work is conducted mathematical modeling of

linguistic improvement of the selection of objects to be financed in Georgia.
limited financial resources in the 2018-2030 period to achieve energy efficiency to
be implemented climate change related activities. To choose the potential facilities,
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for funding, the choice is made according to the following criteria, which do not
have a precise quantitative value, is used a neural network, in particular, linguistic
mathematical modeling based on the software package. Based on expert assessment
of each criterion for the granting of a corresponding value, the software package
on the basis of the report, according to the information contained within the
weight coefficients and the characterization of their influence on the level of a
matrix, the corresponding graphs and diagrams illustrates. Strengthening energy
efficiency and waste management, also hydroelectric, solar, wind, biomass power
plants, buildings in the Georgian energy sector during 2018-2030 should be
facilitated by international organizations, state or private programs. The paper also
suggests the way to reduce climate change develop ,,Green” Energy. Georgia can
engage in trade with emissions quotas and sell an amount of electricity generated
by "green energy" by selling a Certified Emission Reduction (CER). Based on the
statistical data of 2010-2018 electricity generation in hydro and wind power plants
in Georgia, we made forecast by 2019-2030 planned to develop "green" electric
power stations from which we can assume how much greenhouse gas emissions
will be reduced, and if it will be involve in emissions trading, how much will
"Green Electricity" will be sold. If we assume that the emission factor
(0.104tCO2/MW) and one ton of emissions reduction price (10EUR/tCO2) will
remain unchanged, the number of emissions reduction and expected revenue will
be in 2030: 133 074 490 EUR. Other important ways to reduce climate change are
proposed, energy saving, efficiency of buildings and transport.

According to the recommendations of energy efficiency measures presented
at the end of the work, a significant reduction in greenhouse gas emissions by 2030
is undoubtedly a contributing factor in the reduction of climate change.
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