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Aoun AtaAeéng —

lotopkn Stadpoun Stadopwy KaAuoiHwy.

E€EALEN MOYKOOULOU evEpPYELAKOU UiYUOTOG.

Mapouciaon Sedopévwy yla apaywyn Kat{ntnon netpelaiov, duoikol aspiov, avBpaka, USPONAEKTPLKWY, TIUPNVIKNG
EVEPYELOG, OLVOVEWOCLLWY TINYWV.

Evepyelakn INtnon: KAELSL yLlo TNV Katavonaon Tou evepyelakou yiyveoBal kot molot euBuvovtal yla tTnv avénon tng
Mpoodopa kat Zntnon (n nepimtwon Tou netpelaiov Kat tou puotkol aegpiou).

Opyavwon svepyslakwyv ayopwv (commodity exchanges, energy exchanges, gas hubs)

E€EALEN evepyelakwV TIHWV (WG Kot yatl).

H avaykalotnta tng Evepyelakng Metafaong — ylati kot mwge, n Zupdwvia twv MNapoiwv, n dStadikacia COP tou OHE
AuBalipeToL 0TOXOL KAl N TIPOYHATIKOTNTA TWV AYOPWV.

Avtidoyog: O otdxoc yla TNV amOAUTn KALLOTIKH OUSETEPOTNTA UTTOOKATITEL TNV OLKOVORLLKA QVATITUEN KoL TNV
OVTIUETWITLON TNG TTAYKOOULAC PTWYELAC.

H eloob0o¢ twv AMNE 0TO EVEPYELOKO UiYMO KOL ETUITTWOELG OTNV NAEKTPOTAPAYWYN.

Evepyelakn aodAaAela Kal TL oNUALVEL YLt TNV OpaAn Aettoupyla TnG KaBnuepvAg ayopdg (metpélato, ¢. agplo,
NAEKTPLOUOG).

Ame€aptnon amo To OPUKTA KAUGOLUA KaL EVEPYELOKN aoPAAELa (TTPOPBAROTO KL EUKALPLEG).

Ta OgpeAlwdn TNG MAYKOOULOG EVEPYELAKNG AYOPAS KAl EVEPYELAK aodAAELA.

2taBep0og otoxog N BeAtiwon TG evepyelakng aohaleiac anapaitntn yla YEWTOALTIKOUG KL OLKOVOULKOUG AOYOoUG.
. Evepyelakn autdpkela (akOpa KAl LELWUEVN EVEPYELOKN €€ApTnon) odnyel o€ oTpatnylkn auvtovouia, amapaitntn
npolmnoéBeon yla tnv eBvikn emPBiwon.

OL moAAEG OYeLg TNG Evepyelakng Metdfaong kat ta Bactkd SINAupata.
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[oTopIK] AVOCKOTNGT TV EVEPYEIOKOV EEEAICE®V (1)

[Ipoictopikd ypovia: O avBpwmog "tpoocvALEKTNS”
oTNPLOTAV ATOKAEIGTIKG GT LLIKT] TOL OVVOUN Y10, VO
Bpiokel TNV TPOQT] TOL KO VO PTIAYVEL T KATAPVYLA TOV.
Me v népodo TV ETOV ¥PNGLLOTOINGE MO ATOJOTIKA TN
LLVTKT] TOL EVEPYELN PTIAYVOVTAC T TPAOTO, OTTAN EPYOAEin
and EOAO, mETpa, KOKaAN. AElomoince emiong Tn ULikN
evépyela TV OV ElTE Yoo TN HETAPOPA EMPATOV KoL
OVTIKEWWEV®V ETE Y100 OPYOLLA KOl AVTIANGT] VEPOD GE
GLVOLACUO UE epYareia (TT.y. AAETPL) KOl OTTAEC UNYOVEC.

AiBvn emoyn: Ot kATOKOL TOV GINACI®VY YPNOILOTOINCOV
TNV EVEPYELD TNG POTIAS OPYIKA Y10 TO GOTIGHO, TN
OEpLavon Ko T HOYEPTKT KO LLE TO TEPACLUO TWV
YIMETIOV Y10l T LETAAAOVPYia Ko TV varovpyia. Ta
TPAOTA KOG NTav To EEPA XOpTa, TO ELAO, 1) KOTPLAL Kot
OT1 GUVEYELN TO PLTIKO Kol (OIKO ATOG (OVAVEDOCUES
mmyég evépyerag). [epimov mpv amd 750.000, cOpuewva pe
gupnuata, pobaivel o AvBpwmog tn ypnon Kot dtotr)pnon

™Me POTIOGC. .




A19wvn Emoyn — Hhwor) Evépyeia
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Hloxn evépyera: ot apyoaiot EAAnveg ekpetaldenTniKay Tov
NAL0 Yia T 0€puavon TV omiTidv Tovg. Ot KaToKieg Tovg Ty
TPOCAVOTOAMGUEVEC LLE TETOLOV TPOTO £TCL MOTE VAL 0EYOVTAL
0G0 TO dVVATOV TEPIGTOTEPT] NALOKT AKTIVOBOALN.

O Apyumong, &vag amd Toug LEYAAoVS LabnUaTIKovg

LY OVIKOVE KO QUGTKOVS TOV apyaiov EAANviko yhpov kot
wio amd T1g peyoAdTePES LabNUATIKEG EVPLVTES TOV KOGLOV, TOV
3o n.X. awdva, Ekaye o Popaikd mlolo ypnGULOTOLOVTOC
OEKAOEG LEYAAN KATOTTTPO OTtO YVOAL TOL OTTO10L GLYKEVTPOGOV
TIC NAOKES OKTIVEGS.

T0, KATOTTPO KOt 01 PaKol £6TIALOVV TIC NAOKES OKTIVES OE
GUYKEKPUEVA GMUELR, OOV OVATTOGGOVTOL TEPACTIES
Oeprokpaociec.

Ho aKOUN €QOpLOYT €ival N nAlokn Kapvog, 6Tov
weTLYOivVOVTAL LYNAEC BEPOKPAGIES LLE TN YPNOT POKDV M|
TOPAPOAMK®OV KATOTTPOV IKOVES Y10l TO AUDGLO TOV LETAAADV.
Etvou yapoaxtnpiotiko ot ot B£6M 1OV GLYKEVIPMOVOVTAL OL
NAlokéG aktiveg umopet va avamrtuydel Oepuoxpacio 3.000 °C,
TOL OPKEL Y100 VO VOLYTEL L TPUTTAL GE i Yo AOBOv doKO
uéoa o€ 30 devtepOrETTAL.



Ai1Owvn Emoyn — Arolkn Evépyela

To 3500 . X. o dvBpwmo¢ ypnouonoince tnv
EVEPYELODL TOV OVELLOV OTA 1GTIOQOPA. TAOIN, EVD O1
TPOTOL AvVEUOUVAOL eppaviotnkay oty Ilepoia
nepimov to 3000 7. X. ko otnv Evponn, ot
INoAMia cuykekpyéva, to 1180 m.X.

Apydtepa avakdALYE T OOVOUN TOV OVELOD -
OLOALKT] EVEPYELD, - TNV OTTOl0L YPN|CLUOTTOINGE GOV
"unyovikn evépyeta yio Tnv DOPELOT Kol
dpdegvot), dheot OnuUNTPLOKAOV, BoAdcs1eg
LLETAPOPEG.

Me v avakdAivyn tov Tpoyov ToV VEPOL
nepinov to 200 7. X., a&lomoleiton 1 EVEPYELQ TOV
VEPOL OV EPPEE N EMEPTE, V1AL TNV AAECT] TOV
OTOPWV - VOPAVALKT] EVEPYELN - KOl GTILLEPQL EYEL
eEeMyBel otov cOyYpovo VOPOGTPOPIAO Yo TNV
TOPAYMYN TOL NAEKTPIKOD PEVLUATOG.



AiBwvn Enoyn — Yopoovvauxn Evépyeta - BiopdCa
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Yopoovvapikn evépysta: SOHvaun mwov £YEL TO
VEPO VO TOPAYEL EVEPYELD

OUVEMnveg pv 2.500 ypovia ypnoiponoincay
TNV TPAOTI UYLV, 1 0Toia ypnoioromOnke
ooV KvnTiplo OOVOUT GVOVEDGIUT TTNYT
EVEPYELOC, Y10 VO AAEGOVV TO GLTAPL KO VO
TopAyouy ahevpl

O apyaiot EAAnveg ypnoiporotovcay to
TPOIOVTO TOL TPOEPYOVTIAV AT TN YN Yl TNV
TOPUYWOYT EVEPYELOG

ZE€otavay to omitio Toug pe tCaKo Ko E0TiEG
oL £kouyav EVAA, payeipgvav pe ) Ponbea
™C POTIAC, KaTaokevalay 1oyvpiTEPQ
epyaleia, ypnoiporotovcoy Addt | {mikd Almog
Y10 VO AV oLV TO AVYVAPLOL TOVG

Ta VAIKA 0vTd IOV ¥PNGLOTOIOVVTOL Y10, TNV
TOPUYOYT EVEPYELNG TA. OVOUALOVUE GTILEPT,
Blopdla

H Bropala etvor n o mold kot drodedopuévn
OLVOVEDGLUT TTNYT) EVEPYELNG



17° onwvac - AvOpokog

H ypnon tov dvBpaka avapépeton 1M amd to 3000 w.X.
otV Kiva eved onpovtikn ypnon tov yua payeipepa yvotov
10 100 p.X. otnv AyyAio.

Y10 péca tov 170v andva, Eekivnoe ektetapévn eE6pvén
avBpaxa, evdd o 1600 to epumdplo avOpaxa pe exikevtpo
™V AyyAa anéknoe o1ebvn dtdotaot. ITapdio mov N
exteTapévn ypnon avipaxa oty Ayyiio Topodotnoce
ONUOVTIKA TEPIBAAAOVTIKG TPOPANUATO, 1) CVOYKOLOTITO
YPNoNS TS EvAeiog Yo Topaymyn KOK aAAG Ko Yo TV
KOTOUOKELT TOAELKOV TAOIMV KATEGTNGE 0OVVOTY TV
ATOGVVOEST] TNG AYYAKNG OlKoVouiag amd Tov avOpoka.

H npom evepyelaxn kpion g moykOoULOG 16TOPIOGC
Eexivnoe to 1630 6Tav 10 KOK Topayouevo omd Euieio dev
EMOPKOVOE Y10 VO KAAVYEL TIC OAVAYKES TV KATAVAADTOV.
Kok pe Bdon tov avBpaxa dev umopovce va
ypnoorombel otny YOTELOT GLOT)POL EMEON M
TEPLEKTIKOTNTA TOV G€ Bgio Kot vypasio eivar TOAD VYNAY.
Tnv mepiodo avtn, TEPACTIEG OACIKEG EKTAGELS TNV PoOpela
Evpomn kot aitepa oty AyyAlo, HETOTPATNKOV GE KOK
TPOKELUEVOL VAL KAADWYOVV TIC OVAYKES GE EVEPYELL.



180¢ cmwvac - H mpotn atpounyovn
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O 180g aumvag onuadedTnKe and
TNV OVOKAADYT TNG TPMOTNG
atuounyovie amd tov Thomas
Newcomen, i omoia
ypNooTomonKe yia TV AviAnom
VEPOL Ao TO, VITOYELD, OPLYELNL
e€opuénc dvOpaxa. To 1765, o
James Watt Beltiovel onuovtikd
TNV ATUOUYOVY], dlvovTtag ™
duvaTdTNTO YPNONS TNGS OYL LOVOV
Y10 AVTANGT VEPOL OAAL KO Y10l TNV
Kivnon unyovaov.

To 1799 o 1taAog epevpéng
Alessandro Volta, avakoAdmter v
TPOTN umoropio, dtvoviac
dVVATOTNTA TOPOYNS NAEKTPIKNG
EVEPYELOG OE OOWIAEITO XPOVO.



211G apyx€EC Tov 190V audvor o1 YPNGLLOTOIOVUEVES
ATHOUNYOVEG ElYOV TN SLVATOTNTO VO TOPEXOVY TNV
160 200 mepimov avopmv. Apkodoe OU®G Vo
eComAioel T1¢ Prounyavieg mopaywyng oyobov Kot vo
oonynoet v owovouio tg B.A. Evponng ot
Blounyovum Enavdctaon. o ntpotn eopad otnv
TOYKOGULOL 1GTOPLOL 1 EVEPYELDL UTOPOVCE VOl
xpnoomoindet oe kaOe ymdpo, kabe dpa Kot e
OTMOLOONTOTE TOGHTNTA.

H ypnon g atpounyovng enekteivetol Kol otol
uéoa, petapopdc, to 1804 oto c1onpOdpOLO KoL TO
1807 ot vavtidia.

210 T€An Tov 190V VA M 16YOS TG ATHOUN XAV
Eemepvovoe v oyv 6000 avdpav.

To 1850 katackevdleTon TO TPDOTO LOPONAEKTPIKO
QPAYLOL TOPAYDYNG EVEPYELNG 1O10KTNGIAG TOV
Thomas Alva Edison, mapéyovtog pe nAekTpiopd
Wall Street kot t1g eykatactdoeic e New York
Times, evd 1o 1880 Aettovpyei  TpdT™ povada
TOPOYOYNS NAEKTPIKNG EVEPYELNG LLE KOVOT)
avOpoxa.

H npdyn e£6pvén metperaiov Aappavel yopa to
1859 o B.Apepn ard exeivn v emoyn 1 xqgon
TOV NTOV QOPEPA TEPLOPIGLUEVT, LEXPL TNV
AVOKAALYT] TNG UNYOVIG KOOOT|G.




200c movag - H unyovi esmtepikic kavong — Ivpnvikny Evépyeawa

H avakdioyn tov Kortacudtov tetpehaiov odnynce
TOV TEYVIKO KOGHO ToL 200V 0udve 6TV avAayKn
EPEVPECTC GLOTNUATOV TKAVOV VO, AEIOTOMNGOVY TO
KavoOpylo Kavoipo. Apytkd o T'dAAOG pmyovikog
Etienne Lenoir kot otn cvvéyeta o I'epuavog Nikolaus
Agust Otto Katackevdlovy TIG TPMTES UNYOVEG
eowtePIKNG Kavons. To 1885 o I'eppavog punyovikog
Benz mpocapuodlet  unyoavn tov Otto oe apdéompa,
Tomo0eTEL TPELS TPOYOVG KOl ONUOVPYEL TO TPMTO
avtokvovupevo oynuo. Tov emdpevo ypdvo o I'epuovog
unyovikog Daimler katackevdlel To TpdTO
TETPATPOYO AVTOKIVITO UE UNYOVY] ECOTEPIKNG
KOOOTG.

To 1942 o Italog uoikog Enrico Fermi oyedialet ko
0étel og Aettovpyia TOV TPAOTO TLPNVIKO AVTIOPACTI PO
ot Hvopuéveg TloAteiec g Apepikng, evad to 1954
TO TPMTO TLPNVIKO EPYOCTAGLO TAPAYWYNG
NAEKTPIKNG evépyelog TiBeTon og Aettovpyia oTnV TEWMG
EXXA.

O 200¢ awvag yopokpileTar amd TPOUAKTIKN
avénon g Katavdilmong evépyetag. IIpofAnuata
OT®C N TPoGTaGiol TOL TEPIPAALOVTOG KoL 1
eEAVTANCT TOV EVEPYELOKDOV TOPWOV OEV

\ . . . . 11
amacyorovoav kavévay. Ta mavto dpme Oo dAlaloy
GUVTOLLO.



Noaykoouloc Evepyetakoc Xaptncg (1)

Lnergy use per person, 2021

Energy use not only includes electricity, but also other areas of consumption including transport, heating and cooking.

World

0O kWh 2,000 kWh 10,000 kWh 50.000 kWh 200,000 kWh
No data 1,000 kWh 5,000 kWh 20.000 kwWh 100,000 kWh 500,000 kwh
: ' 1 1 I [ — |
Source: Our World in Data based on BP & Shift Data Portal OurWorldinData.org/energy « CCBY

Note: Energy refers to primary energy - the energy input before the transformation to forms of energy for end-use (such as electricity or petrol for transport)



Moaykooulog Evepyetakoc Xaptnc (1)

Share of primary energy from low-carbon sources, 2021
Low-carbon energy is defined as the sum of nuclear and renewable sources. Renewable sources include hydropower, solar, wind, geothermal, wave and tidal and
bioenergy. Traditional bicfuels are not included.

Warld

Nodata 0% 10%  20%  30%  40%  50%
2] K [ — g

Source: Our World in Data based on BP Statistical Review of Worid Energy (2022) QurWorldinData orgfenergy » CC BY
Note: Primary energy is calculated using the 'substitution method’, which accounts for the energy production inefficiencies of fossil fuels.




MNoaykoopwa Evepyelakn Katavalwon kot Mepidia twv
Kavolpwv otnv MNaykoouta MNpwtoyevn Evépyela, 2000-2021

Exajoules Percentage

B Renewables 50 H Ol B Hydroelectricity 50
M Hydroelectricity 2 Coal I Nuclear energy

M Nuclear energy B Natural gas B Renewables

M Coal
B Natural gas
= Oil

— :

20
10
00 03 06 19 12 15 18 21 0 00 03 06 09 12 15 18 21 0

Mnyn: BP Statistical Review of World Energy 2022




Moaykooulo Evepyeloko Miypa, 1973 kat 2019

Primary Energy Demand

1973
Biofuels Other®
and waste 0.1%
e 102% -
Nuclear 2.5%
0.9% Nuclear
5.0%

Mnyn: IEA’s World Energy Statistics 2021 15




Moaykooulo Evepyeloko Miypa ava Zevapio IEA

STEPS APS NZE

2010 2021 2030 2050 2030 2050 2030 2050

Access (million people)

Population without access to electricity 1392 754 663 727 292 112 0 0
Population without access to clean cooking 2916 2386 1880 1601 783 535 0 0
Premature deaths from (million people):

Ambient air pollution n.a. 4.2 4.8 y % ! 4.6 6.5 3:3 2.9
Household air pollution n.a. 3.6 2.9 3.0 1.6 1.9 1.0 1.2
Energy-related CO, emissions (Gt) 329 36.6 36.2 32.0 315 124 22.8 0
CO; captured via CCUS 0 0.04 0.1 0.4 0.5 4.3 1.2 6.2
Primary energy supply (EJ) 542 624 673 740 636 629 561 532
Share of unabated fossil fuels 81% 79% 74% 61% 69% 34% 59% 10%
Energy intensity of GDP (GJ per USD 1 000, PPP) 51 4.3 34 2.2 3.2 1.9 2.9 1.6
Electricity generation (1 000 TWh) 22 28 35 50 36 61 38 73
CO: intensity of generation (g CO2/kWh) 524 459 325 158 280 41 165 -5
Share of low-emissions generation 32% 38% 53% 74% 59% 91% 74% 100%
Total final consumption (EJ) 383 439 485 544 451 433 398 337
Share of unabated fossil fuels 69% 66% 64% 57% 61% 36% 56% 15%
Share of electricity in TFC 17% 20% 22% 28% 24% 39%  28% 52%

Notes: Gt = gigatonnes; CCUS = carbon capture, utilisation and storage; EJ = exajoule; GJ = gigajoule; PPP =
purchasing power parity; TWh = terawatt-hour; kWh = kilowatt-hour; TFC = total final consumption. STEPS =
Stated Policies Scenario; APS = Announced Pledges Scenario; NZE = Net Zero Emissions by 2050 Scenario.

16
Mnyn: IEA’s World Energy Outlook 2022
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Mnyn: IEA’s World Energy Outlook 2022




38 |

Energy demand

Total final energy consumption decarbonizes as fossil fuels
are replaced by electricity and hydrogen

Fossil fuels as a share of final consumption
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The Future Of Global Energy

Fossil fuels

Share of primary energy
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Mnyn: BP Energy Outlook 2023



Naykoouia Mpoodopd kat Zntnon Evépyelac ava TopEa, OEVAPLO Kol KAUGOLLLO

Total energy supply (EJ)

2021

STEPS
g APS
NZE

120 240 360 480 600 720

Electricity and heat (EJ)

2021
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2021 )

STEPS
APS
NZE

Buildings (EJ)
2021 '
STEPS

APS
NZE

2030
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Mnyn: IEA WEO 2022




Evepyelako Miypa tng NA Evpwning, ZupneptAappavopévng
¢ Toupkiag, 2000, 2009 kot 2019

2000 2009

® Solids mNaturalgas wOil ®Renewables ™ Nuclear ® Electricity ® Sofids ® Naturalgas ®Oil mRenewables ™ Nuclear ® Electricity

2019

®mSolids W Naturalgas ®wOil ®Renewables ® Nuclear ® Electricity

Mnyn: IENE study “SE Europe Energy Outlook 2021/2022”, Athens, 2022




Evepyelako Miypa tng NA Eupwrning, Xwpic tnv Toupkia,

2000, 2009 kot 2019

2000

®mSolids W Naturalgas ®Oil ®Renewables ® Nuclear = Electricity

2009

B Solids ®Naturalgas ®mOil mRenewables ®m Nuclear ® Electricity

mSolids mNaturalgas ®mOil mRenewables ™ Nuclear ™ Electricity

2019

Mnyn: IENE study “SE Europe Energy Outlook 2021/2022”, Athens, 2022




MNetpeAato: MNapaywyn kot KatavaAwon MetpeAaiou

Qil: Production by region Qil: Consumption by region
Asia Paofic B Europe 100

W Africa W S & Cent. America

W Middle East B North Americs —

mCs 9

9% 00 05 10 15 20 0 95 00 s ] 15 20

World oil production fell for the first time since 2009 by 6.6 milion b/d in 2020 driven by both OPEC {-4.3 milion b/d) and non-OPEC (-2.3 malion b/d). Country wise,
Russda (-1 million bid), Libya (-820,000 b/d) and Saudi Arabia (-790,000 b/d). Production only increased i a few countries, mainly Norway (260,000 b/d) and Brazd
(160,000 bid). Oil consumption atso dropped for the first time since 2009 by a masswe 9.1 million b/d. The decline was in both the QECD (-5.8 million b/d) and the non-
OECD (-3.3 million bfd). The US (-2.3 milon b/d}, the European Union {-1.5 milhon b/d) and India {-480,000 byd) reported the largest declines. Ching was one of the few
countries where damand ncreased in 2020 {220,000 bid).

23
Mnyn: BP Statistical Review of World Energy 2021




Katavalwon MNetpehaiov Kata KedaAnv (2020)

Oll: Consumption per capita 2020
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Mnyn: BP Statistical Review of World Energy 2021




Quowko Agplo: NMapaywyn kot Katavailwon Quoikov Agpiou

Natural gas: Production by region Natural gas: Consumption by region

Bilkan cubic mptres Bifion cubic matres

Asia Pacific 4000 4000
W Afrca
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mCls R
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W North America
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a5 0d 06 10

0o 05 10 15 0

Natural gas consumption decreased by 2.3% or 81 billon cubic metres {bem), similar 1o the fall seen in 2008 during the financial crisis. Gas consumption fell in most
regions, with a notable exception in Chuna where demand grew by 6.9%. In contrast, gas demand dropped in Narth Amenca and Europe by 2 6% and 2.5% raspectively
Gas production fell by 123 bem (-3.3%), with the largest drops seen in Russia {-41 bem) and the US {-15 beml.
25

Mnyn: BP Statistical Review of World Energy 2021



KatavaAwon Quokou Aepiov Kata KedaAnv (2020)

Natural gas: Consumption per capita 2020
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Mnyn: BP Statistical Review of World Energy 2021




AvBpokac: Mapaywyn kat Katavalwon AvBpaka

Coal: Production by region Coal: Consumption by region
Exnjouien Exapuies
Asia Pacific 0 180
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World coal consumption fell by 4.2%, its fourth decline in six years. In the non-OECD, the only notable increases in consumption were in China (0.3%) and Malaysia
(18.7%), while significant consumption declines were recorded for Inda (-6.0%} and Indonesia {-4.9%). OECD demand fell sharply, led by the US (-19.1%} and South Korea
(-12.2%), to the lowest level in our data series (which goes back to 1965). Global coal production declined by -5:2%, with China providing the only significant increase
(1.2%), The largest daclines in production also came from the US (-25 2% and Indonesia (-9.0%)

Mnyn: BP Statistical Review of World Energy 2021
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MNupnvikn & YéponAektplkn Evepyela: Katavaiwon

Nuclear energy consumption by region Hydroelectricity consumption by region
Eanpouies
B Restof world W Europe 20 Asig Pacific 40
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Nuclear consumgtion fell by 4 1% (on an input-equivalent basis), its sharpest dechine since the Fukushima-alated deciine in 2017 and 2012. COVID-19 and the associated
economic shock drove power generation lower, and nuclear generation fell the most in France {-0.4 EJ) end the US {-0.2 EJ).
Hydroelectric consumption rose by 1%, below the 10-yesr sverage of 2.1%. Growth was led by China (0.4 EJ) and Russia (0.2 EJ), while hydro consumption fell across the

South & Central America region

Mnyn: BP Statistical Review of World Energy 2021



Avavewolpecg MNnyecg Evépyelac: MNapaywyn kat Katavalwon

Renewables consumption by region Renewables generation by source

Asia Pacific B Solar 3500
B Africa B Wind
M Middle East H Other
mCIS
M Eurcpe k) 3000
B S & Cent. Amenca
B North America

26 2800

o0 oz 04 06 o8 10 12 14 16 18 2 0 0 a2 04 06 ) 12 14 16 18 20 Q

Renewable energy consumptan (including iofuels but excluding hydro) grew by 2.8 EJ. The annual growth rate of 9.7% was below the histoncal 10-year average but the
absolute increase in energy terms was roughly in-fine with the last 4 years and the lsrgest for any fuel in 2020. By country, China was by far the largest contributor to
renewables growth (1.0 EJ), followed by the US (0.4 EJ), then Japan, the Unitad Kingdom, India and Germany (all 0.1 EJ).

Wind provided the largest contribution to the growth of renewables electricity generation (173 TWhi followed closely by sclar (148 TWhi. The share of solar in the power
genaration mix has continually mncreased over the last 10 years and solar now comprises 27% of renewsble gensration, afbeit just 3.2% of total power generation.

29
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Biokavowua: Mapaywyn kat Katavalwon

World biofuels production
s World biofuels consumption
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Naykooula Zntnon MetpeAaiou

Global Demand by Region

{housand barrels per day

Demand Annual Chg (kbid) Annual Chg (%)

2020 2021 2022 2023 2022 2023 2022 2023

Alrica 3766 3894 4189 4252 185 62 48 1.5

Americas 27 895 30252 31178 31390 927 212 31 07

Asia’Pacific 34 085 36 189 36 262 37 873 102 1587 03 44

Europe 13136 13 899 14 302 14 380 403 79 26 086

FSuU 4559 4855 4901 4782 45 -118 os -24

Mddle East 8074 8484 9099 9238 615 139 7.2 15

World 91515 97 673 99 961 101922 2287 1961 23 20

OECD 42 028 44 825 45 999 46 389 1173 390 26 o8

Non-OECD 49487 52 848 53 962 55533 1114 1571 21 29

(thousand barrels per day)
Demand AnnualChg (kbi/d) Annual Chg (%)

2020 2021 2022 2023 2022 2023 2022 2023
LPG & Bhane 13128 13 841 14 281 14 558 440 277 32 19
Naphtha 6434 6 982 6828 7 061 - 154 233 -2.2 34
Motor Gasoline 23 645 25643 26 048 26 305 404 257 16 1.0
Jet Fuel & Kerosene 4708 5 201 6122 7181 922 1059 177 173
Gas/Diesel Oll 26119 27715 28 450 28 576 735 126 27 04
Residual Fuel Oll 5624 6 160 6463 6622 303 159 49 25
Other Products 11857 12131 11769 11619 - 363 - 150 -3.0 -1.3
Total Products 91515 97 673 99 961 101 922 2287 1961 23 2.0

31
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Why Oil Matters?

Oil will continue to be a prime fuel over the next 30-40 years

Oil will continue to be a key economic parameter which affects global
economic developments

Oil prices affect cost of natural gas, petrochemicals, food (through
fertilizers and pesticides) the automotive industry and transportation in
general

QOil prices today affect a lot less certain important economic parameters
such as inflation and wage indexation

Oil prices are part of mechanism for the massive transfer of funds from
consumer to producing countries and hence to global financial
imbalances. 32




Oil Demand by Sector and Scenario to 2030
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Pennsylvania and Baku

Pennsylvania

Baku
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Russian Oil and the Birth of Shell (I)

Russian Oil

Shell

Shell
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Russian Oil and the Birth of Shell (I1)
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Persia and the Birth of BP ()

Persian Oil
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Persia and the Birth of BP (lI)
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Winston Churchill and His Security Axiom

O On July 17, 1913, Churchill, in a statement to

Parliament that the Times of London described as an
authoritative presentation on the national interest in
oil, took the idea one step further. “If we cannot get
oil,” he warned, “we cannot get corn, we cannot get
cotton and we cannot get a thousand and one
commodities necessary for the preservation of the
economic energies of Great Britain.”

In order to assure dependable supplies at reasonable
prices — because the “open market is becoming an
open mockery” — the Admiralty should become “the
owners or, at any rate, the controllers and the
source” of a substantial part of the oil it required. It
would begin by building up reserves, then develop
the ability to deal in the market. The Admiralty
should also be able “to retort, refine ... or distil crude
oil” — disposing of surplus as need be. There was no
reason to “shrink from making this further extension
of the vast and various business of the Admiralty.”
Churchill added, “On no one quality, no one process,
on no one country, on no one route and no one field
must we be dependent. Safety and certainty in oil lie
in variety and variety alone.”

40



Mr. 5% and the Birth of Irag

- JONATHAN CONLIN —

TORKIYE PETROLLER| ANONIM ORTAKLIGI
TURKISH PETROLEUM CORPORATION

Iraq Petroleum Company

MR.FIVE PER CENT

THE MARY llV($ OF CALCUSTE CULBENKIAN

THE WOR! 'S RICHEST MAN




Red Line Agreement
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OPEC — The Qil Cartel

OPEC Membership, 2019
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Crude QOil Plays A Major Role In Commodity
Investment
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"
The Role of I0OCs, NOCs and OFSCs

International Oil Companies (10Cs)

v' The competitive advantage of the I0Cs has been traditionally based on their great experience in the
sector, on great investor muscle and on advanced technological development. However, forty years
ago the 10Cs had access to over 85% of the global reserves and they negotiated almost lifelong
concessions with the governments of producer countries.

v" Nowadays, the 10Cs have access to only 14% of the proven global reserves and they are finding
increasing difficulties in acquiring new oil and natural gas reserves.

National Oil Companies (NOCs)

v' The NOCs have developed sufficient financing capacity in order to expand their business in the
domestic and international markets, but what is important is not to overlook the fact that both the
IOCs and the NOCs are facing a common challenge of great dimensions. This challenge is the growing
demand from emerging countries, a new environment that affects two-thirds of the world's
population.

* IOCs have tended to focus on more challenging and less profitable domains, shale gas,
unconventional oil, and deep-water operations. Oil-field Services Companies (OFSCs) have been
offering NOCs more services and specialized operations with high technical experience at a lower
cost than 10Cs offer. As these trends continue, IOCs are likely to adopt a new business model that
may require changes in collaborative efforts and cooperative relationships. Partnering with 10Cs and
OFSCs is a good step for NOCs that undertake a globalization strategy. 46
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Global Oil Production and Consumption By Region (1995-2020)

Oil: Production by region Oil: Consumption by region
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Netpelaikeg TIHEC Kol OgpeAlwdn tnC Ayopac

Awypovikd ot diebveic Tpég meTpehaion akoAovBOHV KUKAMKY CUUTEPLPOPE LE GUYVES AvVOSOLG KOl TTMCELS.

Tnv mepiodo 2003 — 2008 Pivocape pio. avodikn mopeion pe kopvewon to $147 tov Zentéufpio tov 2008 yia vo
akolovOnoel paydaio TTMOON.

Tnv mepiodo 2010-2014, Bidoape 10topikd vVynAEC TIHEG meTpelaiov ue Ty péon TN va Kiveitoan mve ord ta $110
10 Bapéil (mowkidio Brent), evd amd o A’ tpiunvo tov 2014 ¢ kot Tig apyég Tov 2017, ot TYéG LVAEGTNGAV GTUOVTIKY
ueioon axodpo kot 70%. AxorovOnoe avakopyn tov tipodv 1o 2017 péypt kot tig apyég tov 2020 ota $60-$70 1o
Bapéil. Metd, Adym kopwvoiol ot Tipég ékavay Boutid, AOYm Katdppevong g Cnmonge.

Ot moA0 younAég Tipég metpehaion ennpedlovy KaBooud Kot TIG TILEG PLGIKOV AePiov, EVA TEIVOVV VAl OTLLLOVPYTICOVV
coPapd TpoPAnuaTe GTIC ETAPEIES TOPAYOYNG LE TIC EMEVOVCELS TOVG GTOV TOUEN EPEVLVOG KOL TAPUYMYTC.

Ta Bepelmon ¢ maykocuog ayopag 1o A’ kot B’ tpipunvo tov 2021 cuvoyilovtal oty avakapyr e (Rmong netd
v onuavtikn ttoon (-10% - 15%) népvot (2020). Xapn o€ véa cvpeovia petad yopov OPEC ko non-OPEC (8
Ampihiov 2020), vdpyet peiowon g mapayoyng (katd 10-15 ekat. Bapéia v nuépa) kat peimon tov amobeudtov
aKOAOVONGE GTASIOKT AVAKOUYT TOV TYLOV.

Ot Tég Tov apyov mpoPAémovial vo cuveyicovy va Kivovvtal 6€ VYNAG enineda otn {ovn tov $70-$80 katd tovg

EMOUEVOLG UNVEG.




Crude oil prices 1861-2021
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Napadyovtec mou Embpouv otov KaBoplopo tTwv
Twuwv MetpeAaiov

Price formation: no single driver

Mnyn: IEA




AnoBepata Netpelaiov
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2xeon Metadu AnoBepatwv Apyou OECD kat Tipwv Apyou

MetpeAaiov
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E€EALEn Maykoouiov AEM & Evepyelag

Worid GDP v. Energy
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ALECN OUOYXETION METAEL TLUWV TIETPEA OOV Kot .
aeplou

The Correlation Between Crude Oil and Natural Gas Prices

WTI, per Barrel Henry Hub, per MMBtu
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European Gas Hubs and Exchanges

European Gas Hubs and Exchanges

Source: P. Hcatber, Conti-
nental European Gas HuiA
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European Gas Regions, Markets and Hubs

European Gas Regions, Markets and Hubs
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E€EALEN EvepyelakwV TIHWV

T ——— H poaydaio avénon tov Tip@v
The M e aovvyy EVEPYELOKAV TPOTIOVTOV svpPadilovv
OO . e pe Ty anéropm av&non g GiTnong
OV OTOTEAEL TO PaOIKO
YOPOUKTPLGTIKO TG ONUEPIVIS
EVEPYELOKNG KPIoTG

The energy shock

Evolution of Energy Prices, 2020-2021
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Brent Crude Oil Front Month (3 Year)

100.00

80.00

60.00

| |
July January  April July October Januaty A I Juw January
2021 2023

20

HI il
20

Mnyég: ICE, Financial Times




Noaykoouleg kat Evupwmaikeg Tipec Quotkol Agpilou

Global gas prices splinter
US, UK and Europe benchmark natural gas prices, $ per mn British thermal units
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Baolkeg Spot kat Forward Tupueg Quoikou Agpiou, 2020-2023
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Xovdpeumoplkec TineC HAekTplopou otnv Ayopa tnG
Entopevng HuEpag otnv Eupwrn

DeBpouvdplog 2022 DeBpouvdprog 2023
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Ta XapaKTNPLOTIKA TNC CNUEPLVAC
EVEPYELOKNC KPLloNng

Ye avtibeon pe TG evepyelakeéC kploelc tou 1973 kat 1979 n onueplvr) KAtAaotaon €xeL
TeAeiwe Stadopetikd YopokTnplotikad kobwe 6&ev mapouotalovrtal Poolkéc eAAelPelg
npounBelag omwce ouvéBn malaildtepa AOyw embargo tou OPEC Kol GUYKAOVIOTIKWV
YEWTIOALTIKWYV £€eAifewv (aAAayn kaBeotwTtog oto lpav)

JAUEPA Ta amoBEpata TETPEAQioU Kal GuolkoU aeplou eival amoAuTa yvwoTtd Kol
eTBePatwUEVa KoL OPKOUV yLa TNV KAAUYPN TWV TTAYKOOULWY aVayKWV, BACEL TNG TPEXOUCAC
{NTnong ywa ta emopeva 50 xpovia TouAdxLotov

H mapatnpoupevn ofeia avénon twv Tpwy, Wilwg to 2Q, to 3Q kat to 4Q tou 2021,
odeiletal o T€00EPLC BAOKOUC MAPAYOVIEC TIOU SPOUV CUUTMANPWHATIKA O €VOG HE TOV
aAlo:
- Ab€énon tng maykooplacg {NTNong Aoyw Taxelag €MEKTOONG TNG OWKOVOULKAG SpaotnplotnTog
(maykoouo AEN oto 3.4% 1o 2019 Kkalt ektipnon ya 6.0% to 2021)
- Mponynbnke n otkovoulkn adumnvion tn¢ Kivag nén amdé to 4Q 2020 kot 1Q 2021
anoppodwvtag Ao Kol peyallTepouc oykoug ¢. agpiou, kupiwe LNG
- H mapaywyn LNG £€dpBaoe o oplakd onUelo PE APKETA UTIO HEAETN KOl KOTAOKEUN projects va
KNV €xouv oAokAnpwoBel

- H ovotnuatiky urnoenévduon oto Oil+Gas ta tedeutaia xpovia (Kupiwg Adyw mpacivwv
TIOMTIKWY Kol €kdoBlopol twv OuTikwv TeTpeAaikwy) Onulovpynoe TmpoBARpaTa otnv
npoodopd kot arnodrikevon (5750 Sioek. emevduoelc to 2014 os olykplon pe S350 Sloek. TO
2021) 63




An energy shock of unprecedented breadth and complexity
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Exacerbating already tight energy markets, the Russian invasion of Ukraine has tipped the world into a global energy
crisis of unprecedented breadth and complexity, affecting all countries and the vulnerable in particular




Mepika Eloaywytka 2xoAla yia tnv Znpepvi OwovopLkn kKat Evepyelakn Kpion

JAUEPA BLLVOUUE OE TAYKOOULO EMIMESO pLa LOVASLKA KOL AVETAVAANTITN CUYKUPLOL OLKOVOULKAG, EVEPYELOKIG KOl YEWTIOALTIKA G Kpiong.
% Ol Baolkol mapAyovteg ou pag odfynoav otnv onuepLvh kataotacn Atav Adn epdaveic amod to kahokaipt tou 2021. H 6An
Kataotaon emSeVWVETAL OBaPA PETA TNV OTPOTLWTLKA £Ll6BOAN TN Pwaolag otnv Oukpavia otig 24 QeBpouapiov 2022.

o TOUG MEPLOCOTEPOUG TIAPATNPNTEC N amodacn Tou KpepAivou va eloBAANEL 0TV YELTOVIKN KoL 0p080€n Oukpavia amotelel puotnplo.

« Onwg akplpwe eixe mapatnpnost o Winston Churchill to 1939, poAig mAnpodopnbnke tnv cluvayn tou Iupdpwvou Mn

EmBéoewg petafl Pwolog kat Meppaviag mou unéypadav avtiotolyo ol unoupyol eéwteplkwv tTwv Suo xwpwv, MoAdtod-
Puumevtpor, o omnoiog datvetal va SnAwoe: «H Pwaoia gival évag ypidog, TUAYUEVOC OE LUOTPLO HECA OE £VA QLVLY O .

Metd tnv pwotkn €loBoAn otnv Oukpavia, HMA kal Eupwrn amodacifouv tnv TARPN OLKOVOULKR oarmopdvwon tng Pwoioag péow tng
€TPBOANG YEVIKEUPEVWVY KUPWOEWV. OL ev AOyw KUPWOELG emnpedlouV, OPWC, apvNnTIKA TLC OLKOVOLEG TNG AUong péow the avénong Twv
TILWV EVEPYELAC KOL TOU TTANBwpLopoU.

H nmpoonaBela amopdvwong kot meplbwplonoinong Tou HeyaAlTEPOU Mapaywyol EVEPYELAG KAl BLOUNXOVIKWY TPWTWV VAWV S&v givat
€0KOAN UNtO0e0N Kal iow¢ 0dnyNnoeL o avtiBeta anoteAéopata.

JAUEPO UTTAPXEL EvTova N aicbnon otL Blwvoupe plo povadikh mepiodo otn ouyxpovn Lotopla, mapopola pe autrh tou 1973 kat 1989,
KOOWG EMXELPELTAL O AMOAUTOG OLKOVOULKOG KOl YEWTOALTIKOG SLaxwplopog the Pwoiag mou dpwc pmopel vo sival mpodyyeAog yla éva
AoV BaBU pryua petagy AvatoAng kat AUong rmou Ba cupmopacUpeL Kal AAAEG XWPEC.

Y10 mAaiolo auto, o pOAoG TG Kivag wg «APEUNG» KAl LN KATAKTNTIKAG SUvapng mpenel va enavaglohoyndel kal iowg amoteAéosl KAELSL
yla To véo maykoouto nepiBdaiiov acdaleiag mou mpokeltal va Sltapopdwbel (Me TLG OLKOVOULKEG KOl OUVTLKEG ox€oelg Pwolag-Kivag va
amoteAoUV KAELSL yLa TNV Katavonon tng OAng KATAoTaong).

Ev meplAnPeL, w¢ MPoG TNV ONUEPLVA apVNTIKA cuykupia Tou Buwvoupue ot SleBvég emimedo, autn eival moAumapayovtikn. Epeic 6a

ETUKEVTPWOOUE OTNV EVEPYELAKN TIAPAETPO. o5



To Quowko Agplo kat n Znpeptvn Evepyelakn Kplon 2tnv EE — To
Quolko Agplo AvadelkvueTtal we 2TpatnYLKo Kaloluo

EAeWPn tkovwy amoBnkeuTikwy xwpwv ¢. aepiov otnv Euvpwrn

Aduvapia £ykalpng avarmAnpwaong moocotNTwy ¢. Aeplov oTLC UTIOYELEC SEEAEVEC TNG
Eupwrn¢ to KaAoKaipt ou mEpace Aoyw UTEPPOALKN G {1TNONC

Abuvapuia Gazprom kot Equinor va kaAUPouv ‘OAeC’ TIC aVAYKEC TNG ayopag spot Twv
Eupwrnaikwv Gas Hubs

Ta teAevtaia Xpovia HeEYAAo HEPOG TNG tpounBeLlag ¢. aepiou tng Eupwrng €xetL petotebel
arno ta napadooiakad pakpoxpovia (oil index) cupBoiaia o BpaxumpoBeoua KoL TNV
ayopa spot e amoTEAECUA Vo EMNPEALOVTOL AVOSLKA OL TIHEG YLOL TO LEYAAUTEPO HEPOG TWV
SLaKWVoU HEVWV OYKWV

OLuPnAéc TIHEC . aepilou eTNPEQCAV AUECA TIG TILEC NAEKTPLOMOU adoU EXEL LEYAAWOEL
KOTA TTOAU TO TTOCOO0TO ToU . AgPiou 0TNV NAEKTpOTIAPAYWYN

66




LNG Carriers
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Evpwrnaikec Eloaywyec LNG Ava Xwpa Etoaywync

million tons of LNG

12
10 Others
B Nigeria
8 Algeria
Qatar
¢ Russia
4
2
0 USA

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

2021 2022
Source: Kpler LNG Service (data downloaded on April 1, 2022).
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Noapaywyn Quotkov Aegpiou otnv EE-27

billion cubic meters (bcm)

200
Annual decline for EU-28
8.3 bcm/yr (2015-2020)

150

LN R
100 —
_- Other EU
- : -— s Denmark
l . —
Germany
I Romania
0 Netherlands

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Source: BP Statistical Review of World Energy, July 2021
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._ 0
Evpwnaika Enineda Npoodopdg kat Zntnong Puotkou Agpiou (II)\—“/

Kot yvwotd Evpwmnaika Supply Gap

Bl Other Europe Production W Nocway Production

History  Forecant
‘ Europe Total Gas Demand
Sm 1 W : ——
= .
400 4 ‘
201017 average : 2020 impont 2025 import
mport dependency dependency dopendency
z 300 | 254 bema (51%) 326bcm(63‘s) mwn(cm)
200 4
0+
mm 20N ‘Uh 'uH :OH ‘ms h“lo 2017 NH /‘UTQ 20?0 m?‘ .'"G'."? 07“4 Nd >0”‘:
Senar e Went Mactensie o {ursge Lo gy § Cemmtades LNG W Larwge fraem Merwovy |
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Evpwrnaika Entinmeda AnoBrikevonc Quotkov Agpiou

Filling levels of natural gas storage sites

2018 == 2019 *==2020 == 2021 '==2022 ==35yr

100%
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40

20

0
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Note: As of June 21

Jul

Mnyn: Gas Infrastructure Europe
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Evpwrnaika Entineda Mpoodopadc kat Zntnong Guoikou Agpiov (I)

billion cubic meters (bcm)

600
Consumption

500 EU-28 +NO,CH, TR
EU-28

400

300
Production

200 EU-28 + NO

20 EU-28

0

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

Source: BP Statistical Review of World Energy, July 2021.
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H Pwoo — Oukpavikn Kpion Kat n amdvtnon tn¢ otnv Evépyela
2toxoL tou 2xediov REPowerEU yia Meiwon tng Katavailwong
QuotkoUL Aegpilou katad 100 bcm Méypt to 2022

EU-27 Gas Data (2021)

Gas :or\Sumptm:‘ 412 bem

Gas production: 50.6 bcm

Net gas imports: 337.5 bcm
LNG imports:

T T T T T

LNG Non-Russiangas  Renewables  Energy savings Other Total

Mnyn: Eupwnaikn Emtponn) 73




Europe and Middle East Countries
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AvBpakikec/Ayvitikéc Movadec otnv EE-27%*, louAlog 2021

C . . Announce.d * . . Cancelled Retired
ountry | Announced | Pre-permit | Permitted Pre-pe'rmnt +|Construction| Shelved Operating | Mothballed 2010-2021 | 2000-2021
Permitted
Austria 0 0 0 0 0 0 0 0 800 2.098
Belgium 0 0 0 0 0 0 0 0 1.100 2.990
Bulgaria 0 0 0 0 0 0 4.829 320 2.660 1.380
Croatia 0 0 0 0 0 0 210 125 1.300 0
Czech 0 0 0 0 0 0 7.906 0 1.380 3.191
Republic
Denmark 0 0 0 0 0 0 1.180 0 0 3.823
Finland 0 0 0 0 0 0 1.468 0 385 2.319
France 0 0 0 0 0 0 2.399 0 0 6.752
Germany 0 0 0 0 0 0 41.690 5.385 20.413 18.950
Greece 0 0 0 0 660 0 1.925 600 1.250 2.753
Hungary 0 0 0 0 0 0 944 250 3.520 515
Ireland 0 0 0 0 0 0 915 0 0 0
Italy 0 0 0 0 0 0 7.892 0 6.795 3.108
Latvia 0 0 0 0 0 0 0 0 435 0
Netherlands 0 0 0 0 0 0 4,152 0 1.311 3.665
Poland 0 500 0 500 560 0 30.170 250 22.383 5.689
Portugal 0 0 0 0 0 0 682 0 0 1.346
Romania 0 0 0 0 0 0 4.675 330 5.705 2.730
Slovakia 0 0 0 0 0 0 769 0 885 724
Slovenia 0 0 0 0 0 0 1.069 0 0 535
Spain 0 0 0 0 0 0 4.875 358 800 8.605
Sweden 0 0 0 0 0 0 0 0 0 291
Total 0 500 0 500 1.220 0 117.750 7.618 71.122 71.464
* Aev umdpyouv otolxeia yta KOmpo, AtBouavia, Aou€epBoupyo, MaAta kat EcBovia -

Mnyn: Global Energy Monitor




Yupdwvia twv MNaploiwyv (2015)

PARIS CLIMATE AGREEMENT

Historical document that legally binds the whole World
to participate in climate change fight.

196

countries

& Adopted the Agreement
officially recognizing

human influence
‘Rich countries will provide on climate
minimum of $100 billion
to developing ones for climate
change adaptation by 2020

B

years

Every 5 years countﬂes
shall revise their emlssions
reduction targets ‘and measures

Climate damage

For the first time ever
the Agreement defines
‘climate loss and damage terms i
but liability and compensation «nomew
are not mentioned  Role of forests

(s 5
2020
v

Will come into force
by 2020

If signed by
: covering
55% of global emissions

The balance between emissions
and sinks should be reached
in the second half of XXI oentury

Clean technologies

The Agreement urges

to speed up clean tech

‘development and international
echnology transfer
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Evpwraiikot Evepyetakot kot KAtpatikol 2toxot yio to 2030

-55%

GHG emissions
reductions (vs. 1990)

38%

Share of
renewable energy

® 40%

Improvement in
energy efficiency

© 85%

Carbon-neutral
electricity

ADEQUATE SUPPLY

Ensuring adequacy despite decommissioning of large
volumes of dependable generation

Systems needs
for
decarbonization

CLEAN ENERGY
Ensuring sustainability
of clean energy
investment to reach
decarbonization
targets

FLEXIBILITY OF SUPPLY

Investment framework for deployment of flexible
resources for a secure operation of the system
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2TPOTNYIKT €000V O TNV Kpion

Tnv tpéyovca mepiodo (3Q + 4Q) ot Tipég @. aepiov ennpedlovtar avodIKd e LKpn LOVO
EKTOTTION TOV HoVAdwV AvOpaka o mavevpomaiko eninedo (Ta televtaia 20 ypovia otnv EE
&xovv amopakpoviel 71,5GW and 189.2GW cuvoliknig eykatestnuévng 1oy0og)

Oumc, kabng Ba emttayvvetar n €£000¢ TV HOVAd®VY dvOpoKo Kot TPOKEEVOL Va. emTeVyOel
1soppomnio 6To cvoTnua Oa Tpémel va avEnbel n arodnkevtikn dvvatoTnTa Q. AEPIOV KOl VOl
eCopaivviel n tpopodocio pe LNG

KoaBictatal epeavéc 0Tt 10 puoikd aépto dtadpapotilel kKouPikd pOAO GTNV EVEPYELNKT)
Letafoom kot oty dratrpnon evog otafepol TILOAOYLOKOV TEPPAALOVTOC

Apa Oa ypelacHel peyalvtepn mopaymyn ¢@. aepiov 1060 amd eyywpra (eviog e EE)
Koltdoporto aAAd Kol avénon elsaywyav ¢. aepiov. Katd cuvénela dev pumopel vo umet
ATAYOPEVTIKO GTIS £PEVVEG LOPOYOVAVOPAK®Y O TpdTEVE TPdSPata 0 IEA Kot TeAk®dG
evBdppove n EE

Oa TPEMEL VO LTAPEEL OALALYT] OTPATNYIKNG oV BEAOVLLE VAL ATTOPVYOVUE UEYAANG EKTACTC
EVEPYELOKT QTOYEW Kol Pabid otkovouikn vVpeon

Téloc, ) evepyelaxn| petafacm tpodmodétet Eva otabepd Kot TPoPAETOUEVO KABEGTMOC TILOV
eVEPYELNC KO 0L amapoitnta VYNAEC TIES OTg TpeaPevel ) onuepvi nyeoio g EE

Ot evepyetokéc TIHES dev mpokertan va eEopaivviolv e emtdyvvon tov enevovcemy o AIIE
KOl VOPOYOVO OAAG LOVO UE LU0l LIGOPPOTTLRL OTO EVEPYELOKO 100 0Y10 OV TpodTobETel ApOovo
QLOTKO OEPLO KOl TVPTVIKT] EVEPYELN GE OVTUYOVIGTIKEG TIUES. ot Lovo . a€plo Kot
TLUPNVIKN EVEPYELNL LTOPOVV VU EEAGPAAMGOVY YOUNADY EKTOUTOV GOopTio fAoNG 0N 78
NAEKTPOTOPAY®YT TTOL Eival aapoitnTn yio tnv Asttovpyio tov AIIE



Mepidlo MNapaywync HAektplknc Evepyelac Ava Kavotlpo

Share of global electricity generation by fuel

Prercentage

=, O B Hydroelectricity W Otheas 50
B Ccal B Nuclear energy
W Natwwrsl gas B Renewsables

79

Mnyn: BP Statistical Review of World Energy 2021



Evepyelako Miypa otnv EAAGSa (2010 kat 2021)

2%
“ 2010
' 2021

» Ayvitnyg = Quowod Aéplo. = Mepédaic  » ANE  » HAexypopds

= Ayvitng = Quoo Aépro = Metpéhaio = AME = HAEKTPLOPOE

Mnyéc: Eurostat, IENE 80




Miypa HAektplopou otnv EAAada (2010 ko 2021)

2010

2021

¢

m Ayvitric = Quotks aépio & Metpédaic = ATIE

® Ayvitng  ® Quowo agpo ® Metpéhato  » ANE

Mnyéc: Eurostat, IENE 81




MpoBAcPeLc yia tnv EANGSQ

Final energy consumption by comm. (Mtoe)

W Coal Electricity WGas ®EHeat WO products  BOCher Renewables

ectricity generation by type (TWh)

I I I l W Biomnzss and wastz W Coal WGas WGeothemal and others W Hydro W Nudzar WO products W Sclar @ Wind
_'-_I
B
il
D 10
2015 2020 2025 2030 2035 2040
Gross Inland Consumption by energy form (Mtoeg) 10
BCoal mElecuricdty BGas ®MNuckear BOi products ®m Renewables I
]
015 a0 105 150 HES 100

UL LU [itis LU £ LU
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MNpoBAePn Eykateotnuevng loxvocg otnv EAAada

Eykateotnuévn loxug yia HAsktponapaywyn

2020

2022 2025 2027 2030

W Iteped Kabowa ™ Netpelakd B . Aéplo = ANE

MnyA: ESEK 2019
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Evkateotnuevn loxuc AME otnv EANada, 2022 \E__,:_/

HWEA Wind Energy Statistics — 2022 " .

Total capacity to the grid (MW) per year
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H Atetoduon twv ANE oto Miypa HAektplkic EvEpyelag otnv \__‘//
EAAGOQ

Ta tedevutaia 15 xpovia €xoupe b€l pla otaBepn avénon tng ocuvelopopdc Twv
AME oto pelypa nAEKTPLKAC EVEPYELAC TNE XWPOLS

Me tic AMNE va cupmeptlapfBdavouv ta aloAkd, nAtakd ¢wrtofoAtaika, Bloagplo
KOlL LLKPA UOPONAEKTPLKA

Ta tedevtaia 3 xpovia, PAEmoupe avénon NG CUMMETOXNG amod to 18% oto
Helypot NAEKTPLKNG evepyeLag To 2018, og 21% 1o 2019 kat o€ 29,2% 1o 2020

Tavtoxpova, OMwc avopevotav, mapatnpeitat avénon tng xpnons ¢uotkou
aepiou amod 20% 1o 2018 o€ 28% 10 2020

MPOKUMTEL TO €pwTNMA WG TPOG To avwrtato oplo OSieicdbuong AME ywplg
onuavtikn avénon tng amobnKevuong EVEPYELAG

H kuplotepn mpokAnon yia tnv vPnAotepn Olteliobuon AME otnv mapaywyn
NAEKTPIKAC evEpyelac otnv EAAAda eivat n avénon tn¢ dtabesopuotntag twv
HEYOAWV USPONAEKTPIKWY Kol TNG aviAnolotapievong, Wiwg emnedny Oev
TIPOPAETIETAL  ONUAVTIK TIPOOONAKN EYKATEOTNUEVNC LOXUOGC TPV amo TO
2025/2026
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Miypa Kavoipou ava Mniva (I)

lavoudpilog 2021

pan— 1

110 ypopmgas ty; ritay dev mrpulaydin o snlape
ATV AT TOV Arvoipne. To eAkgviad TooTue

o et

®deBpoudaplog 2021

Anpilog 2021

W Awyvitng

m Quowo Aépla

M ATME

M Nepd

B KaBapeg ELoaywyeg

W Awyvitng

m Quoo Aéplo

M ATE

mNepa

m KaBapég Eloaywyeg

Mnvéc: EXE, IENE
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louviog 2021

Miyua Kavoipou ava Mniva (I1)

W Awyvitng

W Quoko Asplo

W AMNE

M Nepd

1 KaBapeg Eloaywyeg

Auyouctog 2021

W Awvitng

= Quoo Aéplo
W AME

m Nepd

 KaBapég Eloaywysg

ZentéuPprog 2021

W Awyvitng

m Quoo Afplo
mAMNE

M Nepa

 KaBapeg Eloaywyeg

Mnvéc: EXE, IENE
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Miypa Kavoipou ava Mniva (111)

lavoudprog 2023

®deppoudprog 2023

W Awvitng

M Quowo Aéplo

B ANE

W Nepa

W KaBapég EloaywyEg

W Awyvitng

B Quowko Agpo
mANE

M Nepa

W KaBapeg Elcaywyig

Mnvéc: EXE, IENE
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Miypa Kavoipou ava Hugpa (I)

lavoudpilog 2021 ®deBpoudaplog 2021
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Miyua Kavoipou ava Hugpa (1)

lobviog 2021 Alyouctog 2021 \_‘/
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Miypa Kavoipou ava Hugpa (I11)

lavoudpiog 2023 ®deBpoudprog 2023
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Mnyéc: EXE, IENE
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Evkateotnuevn loxuc AMNE Maykoopiwg

Share of new electricity capacity, 2001-2020

Annual capacity installations (GW/yr) Share of new electricity generating capacity (%)
90

270

225

180

135 -

2001 2003 2005 2007 2009 20n 2013 2015 2017 2020
@ New capaci New c1aclt — Renewable share (%)
non-tenewa%les (GW) ® renewables e’GW)

Renewable capacity additions by technology 2020-25, main and accelerated cases
m Geothermal

O Ocean

o CSP

m Biosnergy

O Hydropower

o Offshore
wind

m Onshore
wind

o Solar PV

2021

Main case
Annual additions Average annual additions

Mnyn: IRENA, IEA
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Xpnuatodotnon AME Maykoopiwc

400

. 350

300

250

200

UsD billion

150

100
50 106

0
2013 2014 2015 2016 2017 2018

Solar PV @ Solar thermal including CSP @ Onshore wind @ Offshore wind @ Hydropower

@ Unknown @ Biomass @ Geothermal @ Biofuels @ Marine

Investment in renewable energy, by region of destination, 2013-2018

USD billion 239 288 340 263 351 322

100%

2013 2014 2015 2016 2017 2018
@ East Asiaand Pacific @® OECD Americas @® Western Europe 93
@ Latin America and the Caribbean @ South Asia OECD Asia @ Others Mnyn: IRENA Global Landscape of

Renewable Energy Finance 2020




Oplopoc Evepyelaknc AopaieLog

» O Aebvnc Opyaviopog Evépyelag (IEA) opilel tnv evepyelokny aodpaAela wg «TnV

adLaAetn SLOBECLUOTNTA EVEPYELAKWY TIOPWV OE TIPOOLTH TLUA Y.

=

94

Mnyn: IEA



To Aflwpa tou Churchill yia tnv Evepyelakn Acdpalela

» «Amo oubdeva povadlko mopayovra, oo oudeuia povadikn ditadikaoia, ano oudeuia Lovo xwpdo, Ao
oudeuia povadikn dtadpoun kot amo oudeva Lovadiko kolitaoua npenet va éaptwueda. H aopalsia kot n

BeBatotnta oto netpedato eéaptatal otnv molkiAia (emtAoync) kat poévo atnv motkiAia».

» Apa, to KA£LSL yLa tnVv e€aodalion evepyelakng acdaletag, cupdwva pe tov Churchill, nto n duvatotnta
ETULAOYNG OVAUECO O QPKETEC TNYEC Tpododoaoiag. Eva aflwpa mou ouvexilel va LoXUEL HEXPL OUEPA
TAPA TNV TEPAOTLA TEXVOAOYLKN Ttpoodo Tou €xel emiteuxOel kot tn duvatotnta HeETAPOPAC HLEYAAWV

95

OYKWV KAUOLUWV o0& TTOAU TILO CUVTOHO XPOVLKO SLaoTnpa.



Evepyelokn E€aptnon Evpwrnaikng Evwong, 2010-2020

%

62

60

58

56

54

52

50
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Mnyég: Eurostat, IENE



E€EALEN Evepyelakng E€aptnoncg (%) tng EANadac Ewc to

2030

80% -

70%

60%

50%

40%

Evepyswakn E§aptnon

78% 78%
75%
' 73%
71%
2020 2022 2025 2027 2030

MnyA: ESEK 2019




Nwc Mmopeil n EAAaSa va BeAtiwoel Tnv Evepyelakn tng
Aodalela;

H pelwon tng tpéxovoag evepyelakng e€aptnong tng EAAadag (dnA. 73,8% 1o 2021),
TIPOKELMEVOU VO TIPOOEYYIOEL TOV €UPWTAIKO HECO O0po (dnA. to 55,5% to 2021),
TPETEL val €lval €vag otaBepoc Kot Un dtampaypateUoLLO¢ OTOX0G TTOU UToPEL va
eTITELXOEl pEow:

NG HELWONC TWV ELOOYOUEVWYV EVEPYELOKWY POWV TIOPAAANAQ UE

pula avénon Twv eyxwplwv eVeEPYELOKWY TNywv, HE €udaon ot AlE,
oToUC USPOYOVAVOPOKEC KOl OTNV EVEPYELOKN amodoTtikotnta, Lolwe oTou¢

TOMEIC TWV HETADOPWYV KOL TWV KOTOLKLWV KOl
Tn otaBepomoinon N tn Helwon Tou onuepvol peptdiovu Tou Alyvitn oto

EVEPYELOKO ULyHO TNE XWPAC
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An Expanded South Gas Corridor

UKRAINE

. b

—~—n-t

Fipelinms
B Turkish Stream | R
| Elely = POSEIDON

TANAP B Verticol Gas Corridor
N, Gas o
O e -u\ — EAST MED = IGB

— AP IGNM

B Blue Stream M Trans Balkan

"'*gmn .onmu

YA LCYry

W Erlteg LNG Terninah
W Morredt LNG Twminais
B coicting Uncuigrouna Gos Storo e IUGS!
Plorreo Unasrngrowa Gon Somgn 405

Note: The TANAP, TAP, IGB and Turk Stream have been completed, while BRUA is still under construction. The IAP, the IGI Poseidon in connection
with East Med pipeline and the Vertical Corridor and the IGNM are still in the study phase. Blue Stream and Trans Balkan are existing pipelines.

Mnyn: IENE study “SE Europe Energy Outlook 2021/2022”, Athens, 2022



O Aywyoc East Med

East Med
pipeline

*Indicative map - Not to scale

Approx. distance
A-B:55km

E-F: 430 km
B-C: 675 km F-G: 150 km
C - D: 205 km H - B: 235 km
D-E: 130 km

Sea depth in metres
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Mnyn: The Economist



Yriepaiolodogol n kat Avediktot oL Eupwrnaikot kaw L " 2
EBvikol 2Ztoxot (I)

Ol EKTIUACEL TWV TIEPLOCOTEPWV TIAPAYOVIWV TNG ayopdc (6teBvwe kal otnv
EANGSQ) eival 0TL Too0o oL otoxol tng EE 600 Kkat tn¢ Zupdwviac twv Maploiwv yla
KALLATLKN) oudetepotnta To 2050 eival avédiktol.

Aev Aappfavouv urt” oPn Toug Tov pOAO KOl CUUMETOXA TWV OPUKTWV KAUGCIHWY T
omoia dev mpokettal va g€adavicbovv we dta payeiog kabweg ocuvexilouv va
oTnPL{ouV TO TIALYKOOWLO EVEPYELALKO CUOTNAL.

Aev umdpyxel A.X. oAtk oUte o Eupwnaikd oUte oe €Bvikd eminedo ywa to
dUOLKO aEpLo To omoio umotiBetal otL Ba amoteAéoel Baolkd KaUolpo-YEPupa
OTn EVEPYELAKN HeTABaoN

Entiong, 6ev umMApPXEL TIOALTLKA YylO TO TIETPEAALO Kivnong to omoio kol autd Ba
amoteAel Baolkd kavowo ta emopeva 30 ypovia adou n petafacn otnv
NAEKTPOKivnon Kot aéplo kivnon dev eival tdoco auvtovontn

Aev uUTapxel emMe€epyaocpeEVn  TIOALTIKA  ylo. TNV OVATTUEN OCUCTNUATWV
OO KeEUONG EVEPYELOC OE HEYAAN KALpOKO, TTOU €lval AKPpwCE armapaitntn yla tnv
neyain dteiobuon twv AMNE 0To NAEKTPOTIAPAYWYLKO Uiypa
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Yriepaiolodogol n kat Avediktot oL Eupwrnaikot kaw L " 2
EBvikol 2Ztoxot (Il)

E€aokeltal coBapn kpttikn amd Olebveic opyaviopoug in think tanks ot dev
UTTAPXEL €va KOAQ peAetnuévo oxedlo yla tnv Evepyelwakny Metafaon. M.X. n
QTOCUPON aVOPAKIKWY KoL ALYVITLKWY HOVASdWVY ETILXELPELTAL XWPLE VA UTIAPXOUV
ETOLUEC 1N UTTO KATooKeun urtodopeC og AMNE kat amoBrikevon eVEPYELAC.

Aev umtapyel ouvdepia mpoPAsPn yia uvmootnplEn TNG AmMOPALTNTNG EPELVAC OF
akadnuaikd Wopupata, aveEdptTnTa EPEVVNTIKA KEVTPA Kal oTtnv Bropnyavia. Eival
tekdbopo OTL pOVOo pEoA OO MEAETN KOl EPEUVA UITOPOUV VoL TIPOKUYPOUV oL
KOTAAANAEG Kol EPLKTEC AUOELC Kall oL TEXVOAOYLEC TTou Ba armoatnBouv.

[eviKA UTOTIMATOL Katd TOAU o poOAo¢ tou avOpaka, ¢puolkou aepiou Kot
TIUPNVLKAC EVEPYELAC OTNV EVEPYELOKN METAPOON adol auTd Ta KavoLua ival ta
LOVO TTIOU UImopoUV va TapEXoLV Ta anapaitnta ¢optia Baong

JUUTIEPAOMATLKA, TiBevtal otoxolL Kol XOPAOOOVTOL TIOALTIKEG QO ATOMO KOl
OMASEC TTOU SEV £XOUV yvwWoN KOl EUTIELPLA ATTO TNV 0pyAvVwWoN Kot AELToupyio Twv
EVEPYELAKWYV QYOPWV .

Xpetaletal va enoavadlatunwBolv peaAlotikol Kol ediktol otoxol pe mopaAAnAo
oX€6l0 mpooapuoyng Kot avtoxeg (resilience) twv umodopwv ywa Tnv avayaitnon
SUOUEVWV KALPLKWVY POLVOUEVWV.
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JUMTIEpACOTO

H doun, n opydvwon Kat n adpaveLo TOU TTAYKOOLOU EVEPYELOKOU UiypaTog eival
TETOLO TIOU OEV ETUTPETMEL EVIUTIWOLAKA avadiataén Twv BaolKwV CUVIOCTWOWV
TOU 0€ GUVTOMO XPOVLKO Staotnua (Ax. evtog plog R Suo SekaeTiwy).

H emuxelpoupuevn ocrpuepa (amo OpLOUEVES XWPEC 1] CUVOCTILOUOUG) EMLTAXUVON TNG
diteiodbuong twv AME ¢ Bapoc AAAwWV HopPwv eVEPYELAC XWPLC KATAAANAN
MPOETOLMAOLO TG ayopdc¢ Kol TIC armapaitnte mpoBAEPelc amo TAgUpAg
urtobopwyv Onuloupyel ocoPapég aviocoppomieg Tmou odnyouv TEAKA Of€
SuoAeLtoupyieg TnG KAONUEPLWVAG ayopadc kol ennpedlouv o emikivbuvo Babuo
Vv dtapopdwon Twv TLHwWV.

Me otoxo TNV opaAn petdapfoon oe eva mepfariov kabopwv Kavoipwy, Ba tpemel
VO TIPOOOVATOALOTOUUE O €va MOAUSLAOTATO EVEPYELOKO MIYHOL LE LOOUEPN
OUMMETOXN TOU PUOLKOU aepiou, meTpeAaiov, TupnVIKAG evEpyeLacg kat AME.

H pelwon twv ekmopnmwv UMopel vo emiteuxBel to 6o KA péoca amo Eva
eAadpA TPOTIOTIOLNEVO TIOLYKOOLO EVEPYELAKO PiyHo HeE ipoTtepalotnta otig AME
(oupmeplAapBavopevwy Kat UOPONAEKTPLKWY), TO PUOLKO OEPLO, TNV TTUPNVLIKA
EVEPYELQ, TOV AvOpaka, pe xprion cvotnuatwyv CCUS, kat to meTpéAato.

H noAuvpopdia twv popdpwv eVEPYELAG KaL N ion MPOcBaon TOUG OTO EVEPYELAKO
MIYHO EYYUATOL TNV EVEPYELOKN ACPAAELO KOl ALVTOLYWVLOTLKEG TLUEG. 1




MUpyoc tnc BapeA

Pieter Bruegel
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