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Aopn AlaAeénc —

lotoptkn Stadpoun Sltadpopwv KaUoiHwy.
EEEALEN TMOYKOOULOU EVEPYELOKOU HUiyUATOC.

MNapouciaon dedopévwy yla mapaywyn Kat Intnon netpelaiov, puaoikol agpiov, avOpaka, USPONAEKTPLKWY, TTUPNVLKAG
EVEPYELAG, AVOVEWOLULWY TINYWV.

Evepyelakn {Ntnon: KAELSL yLa TNV Katovonon tou evepyeLlakol yiyveoBal kat oot euBuvovtal yla tnv avénon tng
Mpoodopad kat Ntnon (n mepimtwon Tou metpeAaiov Kat Tou Gpuolkou agpiou).

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

EEEALEN evepyelakWV TILWV (TTWG KAl yLaTL).

H avaykawotnta tng Evepyelakng MetaBaong — ylati kat twg, N Zupdwvia twv Mapioiwv, n dStadikacio COP tou OHE
AuBaipeToL oTOXOL KOl N TPOYHOTIKOTNTA TWV OYOPWV.

Avtidoyog: O oToX0G yLa TNV AOAUTN KALMOTIKA OUSETEPOTNTA UTTIOOKATITEL TNV OLKOVORLKA QVATTTUEN KoL TV
QVTLUETWTTLON TNG TTAYKOOULAG PTWYELOG.

H eloobo¢ twv AME 01O VEPYELAKO UIYHO KOL ETIUTTWOELG OTNV NAEKTPOTTAPAYWY).

Evepyelokn aopaAeLa Kot TL onpaivel yia tTnv opaAn Asttoupyia TG KABnUeEPLVAG ayopac (metpéhato, ¢. agplo,
NAEKTPLONOG).

Amefdptnon amo Ta 0pUKTA KAUGOLUA KO EVEPYELAKN aodAAELa (TPOPANHATA KOL EUKOLPLEG).

Ta OgpeAwdn TNG TAYKOOULOG EVEPYELAKNG OlYyOPAC KOL EVEPYELAKA ATPAAELQL.

21t0Bepodg 0TOXOC N BEATIWON TNG EVEPYELAKAG AoDAAELOG- ATaPAiTNTN YLa YEWTIOALTIKOUG KOL OLKOVOLKOUG AOYOUG.
. Evepyelakn autdapkela (aKOpa KOl LELWUEVN EVEPYELOKD €ApTnon) odnyel o€ oTpatnyLki autovouia, amapaitntn
npolmoBeon yia tnv €0vikn erupiwon.

OLoAAEG OYeLg TG Evepyelakng Metdfaong kat ta Baotkd SIAAupaTa.




MAavAitng 'n




[oTtopikn avackOTnon TV evepyelak®Vv eCeAiCemv (1)

[Ipoictopikd ypovia: O dvBpwmog "Ttpo@ocLALEKTNC”
oTNPLOTOV ATOKAEIGTIKA GTN LVLIKT] TOL SUVOT Y1d VOl
Bpiokel v Tpo@1) TOL Kol VoL OTIAYVEL TOL KOTAPVYLA TOV.
Me Vv TAPpod0 TOV ETMOV YPNGLUOTOINGCE IO ATOOOTIKE TN
LLLTKY] TOV EVEPYELD PTLAYVOVTOS TO TPMTO OTAN EPYOAELDL
and EOAo, méTpa, Kokala. ASlonoince emniong Tn HLIKN
evépyela tov COmV glte yuo T peTOopd emPotav Kot
AVTIKEILEVOV ELTE Y100 OPYOUO. KOl AVTANGT VEPOU GE
GLUVOLOGCUO UE EPYULELD (TT.Y. AAETPL) KO ATAES U OVEG.

AiBwvn gmoyn: Ot KATOWKOL TV GTNACL®V YPNGLOTOIN GOV
TNV EVEPYELD TNC POTIAG OPYIKA Y10 TO POTIGUO, TN
DEpavon Ko T HOYEIPIKT KO LLE TO TEPUCUOL TWV
YIMETIOV Y10l TN LETAAAOVPYia Ko TV varovpyia. Ta
TPOTU KOG NTay Ta Eepd xopta, T0 EOAO, 1| KOTPLd KoL
OT1 GLUVEYELN TO PLTIKO Kol (KO AIoC (avavEDGUES
myeg evépyetac). [epimov npv amd 750.000, coupwva pe
gupnuata, pobaivel o AvBpwmoc ™ ypromn Kot dutrpnon

™S POTIAGC. .




Ai1Owvn Enoyn — Hhwouen Evépyeia

Hloxn evépyera: ol apyoaiot EAAnveg expetalledTnKOY TOV
NAl0 Yo T B€puavon tov omitidv Tovg. Ot KaTowKieg Toug T
TPOGAVOTOMGIEVEG LLE TETOLOV TPOTO £TCTL MOTE VO 0EXOVTAL
0G0 TO OLVOTOV TTEPIOGOTEPT] NALOKT aKTIVOPOALA.

O Apyymong, évag amd Toug LEYAAOVE LaBNUATIKOVG
LUNOVIKOUG KOl PLGTKOVS TOV apyaiov EAAnvikoD yopov kot
uio amd TG peyaldtepes Lo UATIKEG EVELTEG TOV KOGLLOV, TOV
30 . X. awdva, Ekaye o Popaikd mloio ypnoIHLomTotmvTag
dekddeg peYha KATOTTPpO 0t YVOAl T OTTO10 GLYKEVTPOGOV
TIC NAOKEC OKTIVEC,

T, KATOTTTPOL KOl O1 POKO1 €6TIALOVV TIG NALOKES OKTIVEC OE
GUYKEKPIUEVA G UELD, OOV AVATTOGCOVTOL TEPAGTIES
Oeprokpaociec.

uo akOun e@opproyn tvatl n nltokn Kapvog, 6Tov
TETVYOIVOVTOL LYNAEC BEPUOKPAGIES LLE TN XPTOT PAKOV N
TOPAPOAMK®OV KATOTTPOV IKOVES Y10 TO AUMGIULO TOV LETOAA®V.
Etvau yapoaxtnpiotikd 6t 61N B€om mov cLYKEVTP®OVOVTAL O1
NAlokéG aktivee umopel va avartuybet Oeppoxpacia 3.000 °C,
oL OPKEL 1oL Vo avoryTel o TpOma o€ pia, xaAvBotvn doko

uéoa og 30 devtepdArenTa. 5




AiBwvn Emoyn — Aol Evépyewa

To 3500 7. X. o dvOpmmOC YpMNOYLOTOINCE TNV
EVEPYELD TOV OVELLOV GTO IGTLOPOPA TAOLN, EVD O1
TPOTOL avePOpLAOL eppaviotnkay oty Ilepoia
nepimov 10 3000 7. X. kol otnv Evponn, ot
["'aAMia cvykekpyéva, o 1180 m.X.

Apydtepa. avaKAALYE TN OVVOUN TOV AVELOV -
OLLOALKT] EVEPYELX - TNV OTTOL0L YPTNGLULOTOINGE GOV
"unyoavikn evépyewa” yioo v KOPELON Kol
dpdevomn, dheon dnuNTPLoKaV, BoAdcoieg
LLETOPOPEG.

Me v avakdAivyn tov Tpoyol ToL VEPOD
nepinov to 200 . X., aglomoieiton n EVEPYELX TOV
VEPOU TOL £PPEE 1| EMEPTE, Y1 TNV GAECT] TOV
OTTOPWV - DVOPAVAIKT EVEPYELN - KOIL GTUEPD EXEL
eEeMyBel oTov cOyYpovo VOPOGTPOPIAD Yo TNV
TOPOYMOYTN TOL NAEKTPIKOD PELUATOG.




Ai1Owvn Enoyn — Yopoovvauikn Evépyeia - BiopaCo
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Y opoouvo ik evépyeLa: dSOVOUN TOV EXEL TO
veEPO VoL TOPAYEL EVEPYELDL

OvVEAMveg mpiv 2.500 ypovia ypnoiponoincay
TNV TPAOTN U)oV, 1 omoio ypnoiomotonke
ooV Kivntnplol OOV OVOVEDGIUT TN
EVEPYELNC, Y10 VO, AAEGOVV TO GLTAPL KO VO
TopayovV APl

O apyaiot EAAnveg ypnopomolovcay to
TPOIOVTO TOL TPOEPYOVTAV Ad TN Y1 YO TNV
TOPOYOYN EVEPYELOC

Z£GToUva To GTITIOL TOVG e TCAKLOL KO E0TIEC
oL Ekaryav EOAa, poysipevay pe tn Pondela
NG POTIAG, KATAOKELALAV 15YVPOTEPO
epyalreia, ypnoonotovoav AdoL 1 (oud Almog
Y10 VO OVEY oLV TO, AVY VAP0 TOVG

To VMK avTd OV YPNGIUOTOIOVVTAL YO TNV
TOPOYOYN EVEPYELNG TO OVOUALOVUE GTUEPT,

Bropdla

H Bropdla etvor n mio mald Kot dadedouévn
OLVOVEMGIUT TTNYT EVEPYELOG



17° awwvag - AvOpaxog

H yprion tov avBpaxa avapépetor 1M and to 3000 w.X.
otV Kiva evd onuavtikn ypnon tov yio porysipepa yivotov
10 100 p.X. onv AyyAda.
>ta pésa tov 170v aiwva, Eexivnoe ektetauévn E0pLEN
avOpaka, eved to 1600 to gumdpro dvOpoka pe ETIKEVTPO
mv AyyMoa anéktnoe o1iefvn dtdotaon. [Tapdio mov N
exteTOUEVT Ypron avOpoka otnv AyyAia TupodotTnce
ONUAVTIKA TEPIPAAAOVTIKE TTPOPANLATA, 1) CLVOYKOLOTITOL
¥pNoMG TG ELAELDG Yo TOPAY®YT KOK OAAL KoL Y10 TV
KOTOOKEVT TOAEUIKOV TAOIMV KOTEGTNGE 0OVVOTH TNV
OTOGUVOEST TNG OLYYAIKTG O1KOVOpiaG amd Tov dvOpaKa.

H mpaotn evepyslaxn kpiomn g moykOG oG 1otopiog
Eexivnoe 10 1630 dtav To KOK Tapayouevo and Evieia dev
EMOPKOVOE Y10 VO KAAVYEL TIG OVAYKES TMOV KOTAVOADTOV.
Kox pe Bdon tov avBpaka dev pmopovoe vao,
ypNopomomBel otV YOTEVGOT GLONPOL EMELON M
TEPLEKTIKOTNTA TOL o€ Belo Kol vypacio etvor TOAD LYNAN.
Tnv mepiodo avtn, TepdoTIEC OUCIKES EKTAGELS TNV POpeta
Evpomm kot daitepa otnv Ayyiia, LETATPATNKAY GE KOK
TPOKEYEVOD VO, KOADYOLV TIC OAVAYKEG GE EVEPYELD.



O 180¢ awmvag onuadedTnke amd
TNV AVOKAADYN TG TPAOTNG
aTHouUNYovViG oo Tov Thomas
» _ Newcomen, i omoia

> AN, g NN ) ypNopomomOnKe yio TV AvIAnon
=T VEPOL OO TOL VITOYELD, OPVYELN,
e€opvéng dvOpaka. To 1765, o
James Watt Beltiovel onuovtikad
TNV ATUOUNYOVT], dlvovTog TN
dvvatdTNTa YPNoNG TNS OYL LOVOV
Y10 AVTANGM VEPOD OAAQ KO V1ol TNV
Kivnomn unyovaov.

To 1799 o 1talog epevpeng
Alessandro Volta, avakaAvmtel v
TPOTN umotapio, 6lvovtog
JVVATOTNTO TOUPOYNG NAEKTPIKTG
EVEPYELOG OE OOLAAELTTO YPOVO.




2115 apyeg Tov 1900V audva o1 P1GLLOTOOVUEVES
aTpounyoveéG lyav ™ dvvoTdTNTA VO TAPEYOLV TV
1oy 200 mepimov avopmdv. Apkovce dpmg vo
eComMaoetl T1g Propmyavieg mopaywyng oyodmv Kot vo
odnynoet v owovopia g B.A. Evponng ot
Biounyavikn Enavactaon. o tpot popd otnyv
TOYKOG L0 1GTOPLa 1) EVEPYELN LTOPOVGE VOl
ypnowonombei og kdbe ymdpo, kbbe dpa Kot G
OTO10ONTOTE TOGOTNTO.

H ypnon ¢ atpopunyovng ETEKTEIvVETOL KO GTA
uéca petamopas, to 1804 oto o1dnpdopoo Kot To
1807 o1tn vavtidia.

Yta téAn Tov 190V adva N 16YHG TNG ATUOUNYAVIG
Eemepvovoe v 1oL 6000 avdpav.

To 1850 xotackevdleTon TO TPAOTO VOPONAEKTPIKO
QPAYLO TOPAYWYNG EVEPYELNG 1O10KTNGIOG TOV
Thomas Alva Edison, mapéyovtog pe nhektpiopd
Wall Street kot t1¢ eykotaotdoeig g New York
Times, evd to 1880 Aettovpyel n TpdTH povado
TOPAYOYNG NAEKTPIKNG EVEPYELNG LE KOG
avOpaxka.

H npaytn e£6pvén metperaiov AapPavel yopa to
1859 otn B.Apepucr) oAAa exeivn Ty emoyn n xqHon
TOL 1AV POPEPE TEPLOPIGUEVT], LEXPL TNV
OVOKAALYM TNG UNYOVIG KODOTC.



200c mwavag - H unyovn esmtepikng kavong — lMoupnvikn Evépyawa

H avaxdivyn tov kotrtacpdtov netpelaiov 00Mynoce
TOV TEYVIKO KOGHO ToL 200V aidva 6TV avayKkn
EPEVPECTG GLGTNUATOV TKAVOV VO 0ELOTO|GOVV TO
KOVOUPY10 KAOGIUO. Apyikd o I'AALOG punyavikog
Etienne Lenoir kot ot cvvéyela o IN'eppovog Nikolaus
Agust Otto kataokevalovy TIC TPAOTEG UNYOVEG
eocmtepkNg Kavonc. To 1885 o IN'eppavog unyovikdg
Benz npocapuolet m unyoavn tov Otto oe apdémpua,
tomo0etel TPEIC TPOYOVE KO dONIOVPYEL TO TPAOTO
avtokivovpevo oynua. Tov emopevo xpdvo o I'eppovog
unyavikodg Daimler katackevaletl To TpdTO
TETPATPOYO ALTOKIVITO LE UNYOVT] EGOTEPIKNG
KOOOTG.

To 1942 o Itahdc puoucog Enrico Fermi oyedialet ko
0étel oe Aettovpyio TOV TPAOTO TUPNVIKO AVTIOPUGTHP.
ot1g Hvopéveg TloAteieg g Apepikng, evad to 1954
TO TPOTO TLPNVIKO EPYOGTAGLO TOPAYDYNG
NAEKTPIKNG eVEPYELOG TIBETOU GE AetToVPYia 6TV TEWMG
EXZA.

O 200¢ aidvag yopaktnpiletor amd TPOUNKTIKN
avénon g Katavaroong evépyesloc. [Ipofanuata
OT®G M TPOOTAGIN TOV TEPPAALOVTOG KO M
eEAVTANOT TOV EVEPYELOKDV TOPWOV OEV
anacyorovoay kavévay. Ta mavta dpmg Ha dkka@owll
GUVTOLLOL.



Moykooulog Evepyelakoc Xaptng

Energy use per person, 2019 Our Work
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Moykooulog Evepyelakoc Xaptng

Share of primary energy from low-carhon sources, 2019 Our World
Low-carbon energy is defined as the sum of nuclear and renewable sources. Renewable sources include hydropower,
solar, wind, gecthermal, wave and tidal and bioenergy. Traditional biofuels are not included.

in Data

Modata 0% 10% 20% 30% 40% 50% =60%
/1 | |

Source: Cur World in Data based on BF Statistical Review of World Energy (2020) OurWorldinDataorg/energy » CCBY 13
MWote: Primary energy is calculated using the 'substitution method which takes account of the inefficiencies energy production from fossil fuels.



MNaykooula Evepyelakn Katavalwon kat Mepidia twv
Kavolpwv otnv Naykoouta Mpwtoyevn Evépyela, 1995-2020
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Mnyn: BP Statistical Review of World Energy 2021



Noaykoopulo Evepyeloko Miyupa, 1973 kat 2019

Primary Energy Demand

1973 2019
Biofuels  Other® Biofuels  (Other?
Hydro and waste 0.1% andwaste 2 99
18% 10.2% Hyd .4,
2.5%

MNuclear

0.9% Nuclear

5.0%

Mnyn: IEA’s World Energy Statistics 2021 15



Zntnon Opuktwyv Kavolpwv oto Stated Policies Scenario
Tou |EA, onwc¢ AvadéEpetatl oto WEO 2021, 2020 kot 2016
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Mnyn: IEA’s World Energy Outlook 2021
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MNaykoouLlo Zntnon ava KoV oLULo

Quadrillion BTUs
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2016 2025 2040 2016 2025 2040 2016 2025 2040 2016 2025 2040 2016 2025 2040 2016 2025 2040 2016 2025 2040
Qil Natural gas Coal Biomass Nuclear Wind/ Hydro/
Solar/Biofuels Geothermal
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MaykoouLlo Evepyeloko Miypa

World primary energy demand by fuel and scenario (Mtos)

Stated Sustainable Curremnt
Policies Dewelopment Policies
2030 2040 2030 2030

Coal 2317 3821 3 848 3779 2430 1470 4154 4479
il I 665 4 501 4872 4921 34995 3 0a1 5174 5 626
Matural gas 20283 3 273 3 889 4 445 3513 3 162 4 070 4 847
Muckear 6875 Fo9 201 906 2895 11449 211 Q937
Remewables 659 1391 2 2ET 3127 2776 4 381 2138 2741
Hydino 225 I61 452 524 489 596 445 Tt
MModern bioenergy 374 EE T 1058 1282 1179 1 554 1013 1 190
Ortver &0 293 7FT 1320 1 109 2 231 381 1042
Solid biomass 638 a20 613 546 140 7o 613 546
Total 10037 14 314 16 311 17 723 13 750 13 279 16 960 19177
Fossil fuel shore Bk Bi1% Fr% Fa9% 2 S5% o FE%
Ci0y emissions (Gt) 23.1 3I3.2 34.9 35.6 25.2 15.8 3rT.a 41.3

Motes: MMioe = million tonmes of oil equivalent; Gt = gigatonmes. Other includes wind, solar PV, gecthermal,
concentrating solar power and marine. Solid biomass includes its traditional use in three-stone fires and in
improwed cookstowes.

20 Stated Policies Sustainable Development
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mmCoal om0l sewGas Muclear mmsm Renswables = C0; emissions (right axis)

Mnyn: IEA World Energy Outlook 2019




Evepyeltako Miypa tng NA Eupwrng, ZupnepAapBovopEvng _
tn¢g Toupkiag, 2009 and 2019 \._;L-'E/

Primary Energy Demand

0%

2009

e

m Solids wmOil mNatural gas = Nuclear ® Renewables m Electricity

2019

w Solids wQil = Naturalgas = Nuclear = Renewables w Electricity

Mnyn: Eurostat




NetpeAato: MNapaywyn Kot KatavaAwaon MetpeAaiov

Qil: Production by region Qil: Consumption by region
Asia Padfic B Europe L

W Adrica M 5. & Cent. America

B Middle East B Morth America

mCis fa

86 i) DS 1d 15 pai} o 95 1] a5 10 18 20

World oil production fell for the first time since 2009 by 6.6 million bid in 2020 driven by both OPEC (-4.3 million b/} and non-0PEC 2.3 milion bid). Country wise,
Russia (-1 million bfd), Libya (-920,000 bid) and Saudi Arsbis (-790,000 bid). Production anly increased in & fews countries, mainly Norwey (360,000 bid) and Brazil
(150,000 byd). Oil consumption slso drogped for the first time since 2009 by 8 massiee 9.1 million bid. The decline was in both the OECD (-5.8 million bfd) and the non-
QECD (-3.3 million b/d). The US (-2.3 million bd), the Eurcpean Union (-1.5 million bidl and India -420,000 b'd) reported the largest declines. Ching was one of the few
countries where demand increesed in 2030 (220,000 bid).
<0

Mnyn: BP Statistical Review of World Energy 2021




Katavalwon MetpeAaiov Kata KepaAnv (2020) v

Oil: Consumption per capita 2020

< Y e
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Mnyn: BP Statistical Review of World Energy 2021




Awakivnon MetpeAaiov (2020)

Major trade movements 2020

M us
~ Canada
Mexico
W S. & Cent. America
W Europe
B CIS
B Middle East !
W Africa sz
Asia Pacific
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Mnyn: BP Statistical Review of World Energy 2021




Quoko Agplo: Mapaywyn kat Katavaiwon Quotkou Aspiou

Matural gas: Production by region Matural gas: Consumption by region
Bilian cubiz metras Bilion cubic metres

Asia Pacific 4000 4000
W Africa
W Middle East

| CIs —-_—
W Eurcpe

W 5. & Cent. America

W Morth America
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Matural gas consurmgption decreased by 2.3% or 81 billion cubic metras (bem), similar to the fall seen in 2009 during the finencial crisis. Gas consumption fell in most
regions, with a notable exception in Ching where demand grenss by 6.9%. In contrast, gas demand dropped in Morth America and Europe by 2.6% and 2.5% respectively.
Gas production fall by 123 bem -3.3%:), with the largest drops seen in Aussia (-41 bem) and the US 15 bem).

23
Mnyn: BP Statistical Review of World Energy 2021




Thi=
Katavalwon Quoikov Agplou Kata KepaAnv (2020) —_

Natural gas: Consumption per capita 2020
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AvBpakac: Mapaywyn kot Katavalwon AvBpaka

Coal: Production by region Coal: Consumption by region
Exajoules Exapules
Asia Pacific 180 150

W Africa

W Middle East

B CIS 160 160
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World coal consumption fell by 4.2%, its fourth decline in six years. In the non-0OECD, the only notable increases in consurmption were in China (0.3%) and Malaysia
(18.7%), while significant consumption declines were recorded for India (-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 date series (which goes back to 1965). Global coal production declined by -5.2%, with China prowviding the only significent increase
{1.2%:). The largest declines in production also came from the US {-25.2%) and Indonesia (-9.0%).

25
Mnyn: BP Statistical Review of World Energy 2021



Mupnvikn & YoponAektpkn Evépyela: Katavalwaon

Muclear energy consumption by region Hydroelectricity consumption by region
Exajoules
W Restof world W Europe a0 Asig Pacific 40
Aszig Pacific W Morth Amenica W Africe
mCIE W Middle Ezst
W CIS T
W Europe
¥ @S & Cent America
W Morth America
= T
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B 15
15
10
5
o5 00 05 10 15 20 a4 %5 ] a5 10 16 20

Muclear consurngtion fell by £.1% (on &n input-equivalent basis), its sherpest decline since the Fukushime-relsted decline in 2017 and 2012, COVID-19 and the associated
economic shock drove power generation lower, and nucleer generation fell the most in France {-0.4 EJ) and the US (0.2 EJ.

Hydroelectric consumption rose by 1%, below the 10-yeer everage of 2.1% . Growth was led by China (0.4 EJ) and Russia (0.2 EJ), while hydro consumgtion fell across the
South & Central America region.

26
Mnyn: BP Statistical Review of World Energy 2021




Avovewolpeg MNMnyéc Evépyelac: MNapaywyn kat Katavalwon

Renewables consumption by region Renewables generation by source
Exajoulas Terawatt-hours

Asia Pacific % u Solar 3500
W Africa B Wind
B Middle East B Other
WCIE
B Eurcpe an 3000
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Aenswable enengy consumption (including biofuels but excluding hydrol grew: by 2.9 EJ. The annuel growth rate of 9.7% was below the histonical 10-year average but the
sbsolute incregse in enengy terms was roughly in-line with the last 4 years and the largest for any fuel in 2020. By country, Ching was by far the largest contributor 1o
renawahbles growth (1.0 EJ), followed by the US (0.4 EJ), then Japan, the United Kingdom, India and Geomany (all 0.1 EJ).

Wind prowided the largest contribution to the growth of renewables electricity generation (173 TWh| followed closely by solar (148 TWh. The share of solar in the power
genaration mix has continually incressed owver the last 10 years and solar now comprises 27% of renewsable generation, albeit just 3.2% of total power generation.

27
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Blokavoipa: Mapaywyn kot KatavaAwon

World biofuels production
NELEANETLONTELS I I Scu A e World biofuels consumption

B Rest of World o
Asia Pacific B Rast of World 2000
B Europe Asia Pacific
W 5 & Cent Amance W Europe
B Horth America W 5. & Cent. America
W North America
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MNaykooula Zntnon MetpeAaiov

Global Oil Demand (2018-2020)

[milicn bameds per day’r

1018 2Q18 3Q18 4Q18 2018 1Q19 2QI19 3Q19 4Q19

2019 1020 2Q20 3020 4020

H020

Africa 43 43 42 43 43 44 44 43 44 43 44 44 43 45 44
Americas 315 317 327 320 31% 315 320 326 323 321 315 323 329 326 3213
AsiaPacific 352 343 344 351 349 355 3Im0 353 3Ie3 355 363 359 360 372 363
Europe 147 149 154 148 150 146 150 155 151 151 146 151 156 151 151
F5U 45 46 49 48 47 46 47 50 50 48 47 48 51 50 49
Middle East 82 845 88 82 84 B2 85 BB B3 B85 B2 &7 90 B3 8BS
World 585 SB8 558 593 551 588 596 1014 1013 100.3 998 1012 10295 102.7 101.7
Annual Chg (%) 1 06 13 06 11 03 o0& 16 20 12 10 17 15 14 14
Annuwal Chg (mb/d) 1 06 13 06 11 03 o0& 16 20 12 10 17 15 14 14
Changes from last OMR (mb/d) 00 01 01 £1 00 01 04 00 01 QO OO0 03 00 00 01

* Inclhuding bicfusls

Middle East

World

Anmsl Chyg (%)

Anmal Chyg (mib/d)

Changes from kst OMR [mibid)
* Including bickuets

Mnyn: IEA Oil Market Report, July 2019

Global Qil Demand (2020-2022)
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2020 3020
ar
250 284
318 335
11F 138
47
g2
B31 824
161 -85
-159 -85

02 05

34

41
A

[rnillicn Barrels.
4020 2020
39 3a
280 281
354 ms
133 132
48 45
ra r.f
842 8048
4 00
54 -89
4 02

pear day |”

1021
4.1
286
358
126
46
i
234
0.4
0.4
0.2

2021 3021 40

39
301
351
133

4.7

Ta
849
14.1
1.7

0.1

3a
a2
35.0
14.2
48
B4
ar4
54
53
0.6

4.0
3.0
3ro
14.0

49

T4
288

5.0

4.7
4.5

2021 1922 2022 3022 4022 022

g 449
303 303
357 373
136 137

47 448

a9 T
862 880

59 &0

53 47
£3 -02

40 39 41
k1 T I
3r0 366 370
144 144 140

47 50 &4

79 B4 BO
888 10041 1002

4.2 27 1.4

40 27 14

02 -p02 -03

4.0
R |
372
144

449

a0
8283

a3
az
01

29



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

Oil 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. 30




World Primary Energy Demand By Fuel and Scenario |~~~
(Mtoe)
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Oil Demand by Scenario and Changes by Key
Sector

Oil demand by scenario Changes in demand by sector
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Source: IEA World Energy Outlook 2020
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Pennsylvania and Baku
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Russian Oil and the Birth of Shell (1)

Russian Oil

Shell




Russian Oil and the Birth of Shell (I1)

AFRICA

Indian Ocean
MATAGASCAN
MARCUS SAMUEL'S COUP

The Voyage of the Murex, 1892
——— Routo of 1o Murex

»
RE by L5 -re e
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Persia and the Birth of BP (l)

Persian Qil

//4$ v' ——, w.....,*- -

ANGLO- IRAM AN OIL CONPANY (!

BP

1908

After British geclogists find the first
significant oil well in modern-day Iran,
the Anglo-Persian Oil Company
(APOC) is formed.

1961




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.”
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Mr. 5% and the Birth of Iraqg

- JONATHAN CONLIN —

TORKIYE PETROLLER| ANONIM ORTAKLIGI
TURKISH PETROLEUM CORPORATION

Iraq Petroleum Company

MR.FIVE PER CENT

THE MANY LIVES OF CALOUSTE GULBENKIAN

THE WOR' 'S RICHEST MAN
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OPEC — The Oil Cartel

OPEC Membership, 2019

[l OPECincluded Il OPEC exempted [ Non-OPEC

Saudi Arabia

Iran

Venezuela
Russia
Kazakhstan VENEZUELA
UAE
ECUADOR

Kuwait
Angola
Libya

Mexico

-700 -600 -500 -400 - 100 thousand barrels a day

IRAQ [RAN
ALGERIA | 1pyA saupl” KUWAIT
ARABIA  ~ UNITED
ARAB
EMIRATES
NIGERIA

EQUATORIAL GUINEA ~fl oo o1 (G OF
GABON —~ CONGO

ANGOLA
COUNCILon

FOREIGN
RELATIONS

Note: Average oil-supply cuts, January-May

2019. Data for OPEC exempted calculated

versus October 2018 supply.

Source: International Energy Agency,

Bloomberg Opinion analysis BloombergOpinion
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Crude Oil Plays A Major Role In Commodity
Investment

Lean Hogs: 2.1 % \ / Natural Gas: 8.0 %

. 0 /—\
Live Cattle: 4.0 % _/~ Crude Oil: Brent: 7.8 %
_— Crude Oil: WTIL: 7.2 %
““—=mllll] — Heating Oil: 3.8 %

Nickel: 2.5 V\
Zinc: 2.7 % /\
Aluminum: 4.6 %
—— Gasoline: 3.8 %
4 Corn: 7.4 %
\/ Soybeans: 5.8 %

Copper: 7.6 % f—
Silver: 4.1 %
\__— Wheat:4.5%

Gold: 11.2 % ~_~
L Soy Meal: 2.9 %

Coffee: 2.4 %
Sugar: 3.4 %
Soybean Oil: 2.8 %

\\

@8 Energy @@ Grains Softs @ Precious Metals [l Industrial Metals [l Livestock

Source: Bloomberg
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The Role of I0OCs, NOCs and OFSCs

International Oil Companies (10Cs)

v' The competitive advantage of the IOCs 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 I0Cs 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 (1994-2019)

Qil: Production by region Oil: Consumption by region

Million barrels daily Million barrals daily

Asia Pacific W Europe 100
B Africa B S. & Cent. America
B Middle East W North America

W CIS %0 %0

Source: BP Statistical Review of World Energy 2020
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Netpelaikec TIHEC Kol OgpeAlwdn TtnC Ayopag

Aroypovikd ot dtebveig Tipég meTperaiov akoAovBovV KUKAIKY] GUUTEPLPOPA LE GUYVEC avOOOVE KOl TTMGELS.

Tnv mepiodo 2003 — 2008 Piuboape pio avodikny mopeio pe kopvemon to $147 tov Zentéuppro tov 2008 yia vo
axolovOncel paydaio TTMOOM.

Tnv nepiodo 2010-2014, frdoape 10TOPIKA VYNAEG TIUEC TETPEAAIOL HE TV HEOT] TR Va Kiveital Tave and ta $110
10 Bopél (rowidia Brent), evd and to A’ tpiunvo tov 2014 éwc ko Tig apyég Tov 2017, ot TYHEG VTEGTNOAV GNLLOVTIKY
ueioon axoua kot 70%. AxorovOnoe avakapyn tov tinomv to 2017 péypt ko tig apyés tov 2020 ota $60-$70 1o
Bapéit. Metd, Adym kopwvoiol ot Tiég ékavay Boutid, AOym Katdppevong g {ntmong.

Ot o0 younAég Tipég meTperaiov ennpedlovy kabodd Kot Tig THES PVOIKOD agpiov, VM TEIVOLY v ONOVPYIGOVY
cofopd TpoPANUATA GTIG ETAPEIES TOPAYMYNG LE TIG ENEVOVOELS TOVG GTOV TOUEN EPEVVOG KOLL TTOPOLYOYNG.

Ta BepeMdon ¢ maykocuog ayopdg 1o A’ ko B’ tpipumvo tov 2021 cuvoyiloviot oty avdxoapyn e tnong petd
mv onuovtiky ttoon (-10% - 15%) népvot (2020). Xdapn oe véa cvopeavia petaéd yopov OPEC kat non-OPEC (8
Ampihiov 2020), vrdpyer peimon e mapaymyne (kotd 10-15 exat. foapéiio Ty nuépa) Kot peimon Tov amofepdtoy
aKOAOVONGE GTASIOKT AVOAKOLYT TOV TIUMV.

Ot tipéc tov apyod mpoPAémovial vo cuvexicovy va Kivouvtal 6€ VYNAG eninedo otn {ovn tov $70-$80 katd tovg

EMOEVOLG LT VEC.




Crude oil prices 1861-2020

Yom Kippur war
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Mnyn: BP Statistical Review of World Energy 2021

Foars of shortage in US Post-war recorstuction Moiback
Growth of Venezualan Loss of iranian prcing Azian finanioal crisis
producion supphas inbroduned
Ponnsyheanan Flussian Sumatra | Discosssry of Eest Towas fiakd Sunz crises Iragy Invasion | Amab Loraid- 19
oil boam pil eeports | producton| Spindlato, disoosand imadad of Iksq Spring’
bagan began Tawas Kireait
140
[ ]
h 130
12)
‘l 110
‘ 100
‘. a0
\ ‘Aiﬁ
B0
| &0
| i) A\ / "’”
MM VW 1 h )
. Y “.. e
v 4 .W" ~J W\ %
= 7 ;
\_H_w
186168 1870-79 1868089 189099 180008 199019 1800-79 193039 1940-49 198059 196089 2 1570-7% 106083 2 1900-29 OO0 AMO-18  HI2029 O

1861-1844 US aversge.
1945-1983 Arabian Light posted at Ras Tanura.
159842020 Brent dated.



Tiueg MetpeAaiov (Brent)

80.00
30.0
70.00
60.00 - : T0.00
7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 50.00 ’M S [
6000
\\ ;.r‘”\mv/ o /
“hv 30.00 N’.AM 50.00
‘ - | ‘ ‘ ‘ ‘ -
™ 200k
00t .t . i ok, .t A
! January ! July ! January ! July ! January ! July ! January ! July " January ! July ! January ! March ! May ! July ! September ! November
2017 2018 2018 2020 2021 2021

S years 1lyear
| /.
\
I.1.;_,Jllll'“IL_1._1;-nlJIILJL_n_1..L;..IIimlLJ.__,:s_ull...i“hLI.;?_JjuHHJHLJI:;,.IL-J“HH.:;-..ilm

November 2021

1 Week Source: Financial Times



AnoBepata Metpelaiou

A OECD Total Oil Industry Stocks mb  OECD Industry Stocks Vs 5-Year Average
m
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IInyn: IEA Oil Market Report, June 11, 2021
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E€EALEN Maykooulov AEM & Evepyelog

World GDP v. Energy

g
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Mnyn: IEA Global Energy Review 2021
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E€EAEN Maykoopov AEN & KatavaAwonc/ZAtnong Evépyelog

Energy taxes, GDP and final energy consumption, EU-27, 2002-2019
(index 2002=100)
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Mnyn: IEA Net Zero Emission 2050
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MNapayovtec mov Embpouv otov KabBoplopo twv
Tiuwv Metpelaiou

Price formation: no single driver
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ALECN CUOXETLON METAEL TIHWV METPEAaiov Kal ¢.
aEpLov

The Correlation Between Crude Oil and Natural Gas Prices

WTI, per Barrel Henry Hub, per MMBtu
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Naykoouteg Tipeg Metpelaiov kat @. Aepiov, 2021
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Aoun Evepyelakng Ayopag
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a1 1"
European Hubs —_

European Gas Hubs and Exchanges

Souxe P. Hcatber. Conti-
nental European Gas Hu
Are they fit for purpose?.
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European Hubs \_,_/

European Gas Regions, Markets and Hubs
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E€EALEN Evepyelakwv TLpwv

How the pandemic ends

I he Latin America’s growth opportunity )

. Will there be a wage-price spiral?
E C O n O m 1 S t More threats to free speech

OCTOBER 16TH-22ND 2021

The energy shock

H payoaio avénon Tov Tipov
EVEPYELOKOV TPOIOVTOV cvpPadilovv
pe TNV adTopn avdnen g SiTnong
7OV 0ToTELEL TO POoIKO
YOPUKTNPLOTIKO TNS GNUEPIVIC
EVEPYEWUKNG KPLoNG

Evolution of Energy Prices, 2020-2021

Oct-20 Jan-21 Apr-21 Jul-21 Oct-21

s TTF {European gas) Asian spot LNG
EU imported coal German power
. Brent
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E€EALEN NMANBwpLlopov otnv Evpwlwvn

Annual inflation rate (%)
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Ta YOPAKTNPLOTIKA TNC OCNUEPLVAC
EVEPYELOAKNC KpLloNng

Ye avtiBeon pe TIC evepyelakéG kploelg tou 1973 kat 1979 n onueplvr) Katdotaon €XeL
tedeiwg Stadopetikd yapaktnplotika koBwg 6bev mapouoialovtal Paoclkeg eAAelPeLg
npounBelag Oonmwc ouvePn malalotepa AOyw embargo tou OPEC kol OUYKAOVLOTIKWV
yewToAltikwy e€eAiéewv (aAAayn kabeotwtog oto Ipav)

JAuepa ta amoBepata metpeAaiou Kal Guolkol aegpiou elval amoOAUTA YyVWOTA Kol
erBeBatwpéva KoL pKOUV yLoL TNV KAAU YN TWV TTAYKOOULWV avVaykKwv, BACEL TNG TpEXOUTAC
{ntnong yla ta emopeva 50 xpovia TouAdxLotov

H mapatnpoupevn ofeia avénon twv tpwy, Wiwe to 2Q, to 3Q kat to 4Q tou 2021,
odelletal oe TE0OEPLC BACIKOUC TTAPAYOVTEC TTIOU SPOUV CUUTMANPWHOTIKA O €VOC UE TOV
aAlo:
- AbU&non tn¢ maykoouag {ATNong AOyw TAXELOG EMEKTAONG TNG OLKOVOULKNG SpaotnplotnTag
(maykooplo AEN oto 3.4% to 2019 ko ektipnon ywa 6.0% to 2021)
- Mponynbnke n otkovoulkny adumnvion tng Kivag Adén amdé to 4Q 2020 kat 1Q 2021
anoppodwvtag OAo Kot PeyaAUTEPOUC Oykouc . agpiou, kupiwe LNG
- H napaywyn LNG £€pOaoe o 0plakd CNUELO LE APKETA UTIO LEAETN KOL KATOLOKEUN projects va
NV €xouv oAokANnpwoOetl

- H ouvotnuatikry umoemnévduon oto Oil+Gas ta teAevtaia xpovia (kKuplwg Adyw mpacivwv
TIOATIKWY Kol €KkdoPBlopol twv OuTikwv TeETpeAaikwy) dnulovpynoe TmpoBAnpata otnv
npoodopd kat arodrikevon (S750 Siosk. emevduoslg to 2014 os cuykplon pe S350 Sioek. TO
2021) 64




MNapayovtec mou Enmnpealouv tnv Zritnon Quoikol Aepiou oe
ErtiAeypévoucg
Topeic oto Announced Pledges Scenario tou IEA Meta&l 2020 kot 2030

Countries without net zero pledges

Light industry : : : :
Heavy industry
Buildings - other
Space heating
Power

Countries with net zero pledges
Light industry : 5 | *’

Heavy industry
Buildings - other

Space heating : : :
Power Q :
-300 -250 -200 -150 -100 -50 0 50 100 150
bcm
" Market growth m Coal/oil to gas switch  ® End-use electrification
M Bioenergy m Renewables and heat  ® Hydrogen-based
Nuclear @ Net change

Mnyn: IEA’s World Energy Outlook 2021 65



To ¢. aEPLO KOl N CNUEPLVI EVEPYELOKN KpLlon
otnv EE

EAeWn tkavwy amoBnkeuTtikwyv xwpwv ¢. aepiov otnv Eupwrn

Aduvapia gykalpng avanAnpwong moootNTwyV ¢. aeplou oTLg UTIOYELEG SEEAUEVES TNG
Eupwrng to kahokaipt mou népace Aoyw umePBoALkn g {NTnong

Abuvapia Gazprom kat Equinor va kaAUPouv ‘OAec” TIC avAyKES TNG ayopag spot Twv
Evupwnaikwyv Gas Hubs

Ta teAevtaia xpovia peyaAo HEPOG TNG tpounBelac ¢. aepiov tnC Eupwrng €xel petatebel
arno ta nopadootakd poakpoxpovia (oil index) cupPolata og BpaxunpoBeoua KoL oTnV
ayopa spot Pe anmoTéAeopa va emnpealovtal avoSLKA OL TILEG YLa TO LEYOAUTEPO LEPOC TWV
SLOKLVOU LEVWV OYKWV

Ot uPnAEg TIHEG d. agplou emNpPEACaV AUECA TLC TILEC NAEKTPLOUOU adoU EXEL LEYAAWOEL
KOTA TIOAU TO TTOC0O0TO ToU . AgPLOU OoTNV NAEKTpOTIAPAYWYN
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AvOpakikeg/Ayvitikec Movadecg otnv EE-27%*, lovAlog 2021

. . Announce_d N . . Cancelled Retired
Country | Announced | Pre-permit | Permitted Pre-permlt +|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 untapyouv otolxeia yla Kompo, AtlBouavia, Aouéeppoupyo, MaAita kat EcBovia 63

Mnyn: Global Energy Monitor




Meoec Xovopeumnoptkeg Tipec HAekTpLopoL otnv Evpwrnn

4-10 lavouapiou 2021
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Yupdwvia Twv Maploiwv (2015)

PARIS CLIMATE AGREEMENT

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

196

$ countries .
‘ Adopted the Agreement 2020«
< officially recognizin - —
hu'ma}:u Inﬂugen cle e Will come into force
on climate by 2020

Rich countries will provide

minimum of $100 billion If signed by
to developing ones for climate covering
change adaptation by 2020 55% of global emissions
years

Every 5 years count'ﬂes
shall revise their emissions
reduction targets and measures

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

s
HEBW
Climate damage Clean technologies
For the first time ever The Agreement urges

the Agreement defines to speed up clean tech
climate loss and damage terms development and international
but liability and compensation e echnology transfer
are not mentioned Role of forests
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Evpwraiikot Evepyelakot kot KAtpatikol 2toyot yio to 2030

-55%

GHG emissions
reductions (vs. 1990)

) 38%

Share of
renewable energy

©® 40%

Improvement in
energy efficiency

® s85%

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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2TPOTNYIKN €000V O TNV Kpion

Tnv tpéyovoa nepiodo (3Q + 4Q) ot Tipég @. aepiov emnpedloviol ovodIKE e Hkpn LOvo
EKTOTION TOV Hovadmv dvBpaka og mavevponaikd eninedo (Ta televtaia 20 ypoévia otnv EE
&xovv amopakpuviel 71,5GW and 189.2GW cuvoMKng £yKaTEGTNUEVNS 10YVOG)

Ouwmg, kabwg Ba emraydveron n ££000¢ TV LovAdwV dvOpaKka Kot TPoKEWEVOL va emttevyDel
1sopponio 6To cvoTnua Ba Tpémel va avénbel n amodnkevtikn dvvatdTNTa @. OEPiOV Kol VoL
eConaivviel n tpopodocio pe LNG

KaBiotatatl eppavég 0Tt 10 puoikd aépto dtadpapatilel kouPikd poAo otV EVEPYELOKN
UeTAPaon Kot oty dathpnomn evog otabepov TIHOAOY10KOV TEPPAAAOVTOG

Apa Ba yperaocHel peyokdtepn mapaywyn ¢. aepiov 100 and eyymplo (evtoc g EE)

KOUTAG AT aAAQ Kot aOEnon elcaymy®y ¢. aepiov. Katd cuvéneia oev pmopel vo umet
OTTOYOPEVTIKO OTIS EPEVVEC LOPOYOVAVOPAK®V OTTMC TTPOTEIVE TPOGPOTO 0 IEA Ko TEATK®G
evldppuve n EE

Oa mpémel va vrapel alloyr) oTpaTNYIKNS av 0ELovue v amo@OYOLUE LEYAANC EKTUOTC
EVEPYELOKN PTOYELN Kol fabfid 01kovVoLIKT) DPECT

TéLog, N evepyelaxn| petdfaon tpovdmoditel Eva otabepo Kot TpoPAenduevo KabeoTOS TIUDOV
EVEPYELOG KOl OYL amapoitnTo VYNAES TILES OTtG TpecPeverl | onuepvi nyecio e EE

Ot evepyelakéc THEG 0ev Tpokertan v eEopaAvvlovvy pe emttdyvvon Tov enevovcemy e AITE
KoL VOPOYOVO AL LOVO LE UL LIGOPPOTID GTO EVEPYELNKO 160LVY10 TOL TTpoDTobETEL ApOOoVo
(PLOIKO OEPLO KOl TTUPTVIKT] EVEPYELD GE AVTOYOVIGTIKES TIUES. ot povo @. agplo Kat
TUPMNVIKN EVEPYELD, LTOPOVV VO EEAGPAAIGOVV YOUNADY EKTOUTOV QopTia fAon o 73
NAEKTPOTOPOAYWYY] TOL Eivarl amapaitntn yio Ty Asttovpyio tov AIIE



Mepidlo MNapaywync HAektplknc Evepyetac Ava Kav oo

Share of global electricity genaration by fuel
Pesrcentsge

Ol B Hydroelectricity B Other B0
l Coal B Muclear enargy
M Flatural gas B FRanewwakblss
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Mnyn: BP Statistical Review of World Energy 2021




Evepyeloko looluylo otnv EANGOQ \——’/

TeAwkr] KatavaAlwon Evépyelwag ava Kavowpo otnv EAAGSa, 1990-2018

- o

e oon

Telwkn] KatavaAwon Evépyelag ava Topéa otnv EAAGSa, 1990-2018
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© Wdustry © Trassport O Residentisl @ Commential and public services O Agricuiters /forestry 0 Nosageclied © Monensgyuse © Fahing
fNnyn: IEA




Evepyelako looluylo otnv EAAGSa

TuvoAikn NMapoyr NpwTtoyevoig Evépyelag tn¢ EAAGSag, 2000 kat 2018

”@ &

» Aiyvitng = NetpéAaio xan netpehaikd npoidvia » Quowd atpio « ANE » HAextpiopde

TeAwkr] KatavdAwon Evépyelag tng EAAGSacg, 2000 kat 2018

o

Mnyn: IEA = Ayvitng = MNetpéAaio xat neTpeAaika npoidvia = Guowd aépio « ANE = Hextpiopdg
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MpoBAEPeLc yia tnv EAAGOQ

Final energy consumption by comm. (Mtoe)

M Coal Electricity ™ Gas MHeat ®Oilproducts MOther Renewables

20
18
16 Electricity generation by type (TWh)
14
W Biomass and waste M Coal M Gas M Geothermal and others MHydro M Nuclear MOl products B Solar B Wind
12
70
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8
60
6
a
50
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0 10
2015 2020 2025 2030 2035 2040
Gross Inland Consumption by energy form (Mtoe) 30
W Coal Electricity M Gas Muclear ™ Oil products Renewables
20
10
0
2015 2020 2025 2030 2035 2040
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Mnyn: IENE




MpoBAePn Eykateotnuevng loxvocg otnv EAAaSa

30

25

Evkateotnuévn loxog yia HAsktponapaywyn

20 -

2020

2022 2025 2027 2030

W Iteped Kadowpa ™ Netpelawka WO, Aépwo W ANE

Mnyr: EZEK 2019
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Eykateotnuévn loxug AME otnv EAAGSa, 2020
‘-"

Total capacity to the grid (MW) per year

4114

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

The HWEA Wind Energy Statistics take into account the wind capacity which is in commercial or test operation in Greece and are based on sources
fram the market artare HIA/FA hnce mnde offart tn renccrheck and coanfirm the doto Howower HIA/FA dnec not nunrantee the aceoroca of them ond

do not undert =
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3500
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2500
MWp
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ul nl Il

2('.!)7 2008|2009 2010| 2011 | 2012 | 2013 | 2014 2015 2016 2017 | 2018 2019

m Annual installed capacity 2 | 10 | 35 | 152 [a2s | 912 [1083] 17 | 10 | 54 [ 129 |11 } 250 | 250 | 00 |
m Cumuatve installed capacity. 2 | 12 | 47 | 624 [1536 2579 | 2596 | 2606 2611 | 2624 | 2665 | zsmsxss 3665
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- Greek PV market development (sowrce: helapco.gr, Greek PV Market Investment

opportunities)




H Aitetobduon twv AMNE oto Metypa HAektpikng Evepyelac otnv \___,/
EAAGSQ

Ta teAevtaia 15 xpovia €xoupe del pla otaBepny avénon tng cuvelodopac TwV
ATME oto pelypa nAEKTPLKAC EVEPYELAC TNG XWPOLC

Me tic AME va cupmnepldapfBdavouv ta atoAlkd, nAtakd dwtoPfoAtaikd, floagplo
KOLL LLKPAL UOPONAEKTPLKA

Ta televtaia 3 xpovia, BAEmoupe avénon NG CUMMETOXNG oo to 18% oto
Helypa nAektplkng evépyetag to 2018, og 21% to 2019 kat o€ 29,2% to 2020

Tautoxpova, OMwG avopevotayv, mapatnpeitat avénon tng xpnons ¢uoikou
aeplov amnod 20% to 2018 os 28% 1o 2020

MPOKUTITEL TO EPWTINHUA WC TPOC To avwtato oplo Sieicbuong AME xwpic
onUAVTLKN alénon tng amobnKeuong EVEPYELOG

H kuplotepn mpokAnon ywa tnv uvPpnAotepn OSteicdbuon AME otnv mapaywyn
NAEKTPLKACG evepyelag otnv EAAAda eival n avénon tng Sdtabsopdtntac twv
UEYOAWY USPONAEKTPIKWY KoL TNG avtAnolotapievong, Wiwg emnedn dev
TMIPOPAETIETAL ONMAVTIKA TIPOOBAKN EYKATECTNHUEVNG LOYXVOC TPV amo TOo
2025/2026
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Miyua Kavoipou ava Mnva (1)

lavouapiog 2021

14% 13%

M Awyvitng
M Quowkd Aéplo
W ANE

M Nepd

ITO ypdipnpic TG miteg Sev meptAauBavovtal ol kaidapE sloapwyEg enetbij
fTav apvnTikEg Tov lavoudpio. To eAAnviko oot ritav s§aywyiko.

Anpiiiog 2021

B Awyvitng

B Quowo Aspo

W AINE

B Nepd

W KaBapeg EloaywyEg

W A\yvitng

m Quoiko AEpLo
W ANE

W Mepd

W KaBapég Eloaywyeg

Mnvéc: EXE, IENE

81



loOviog 2021

Miyua Kavoipou ava Mrva (I1)

W Aupvitng

B Quowo Acplo
mANE

W Nepd

W KaBapic ELoaywyEeg

Aulyouotog 2021

W Ayvitng

m Duowod Aplo
W AMNE

W Nepd

M KaBapég EloaywyEg

ZentéuBplog 2021

B Auyvitng

B Quowo Asplo
mAME

M Nepa

m KaBapég Eoaywyg

Mnvéc: EXE, IENE
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Miyua Kavoipou ava Huépa (1)

lavoudpirog 2021 ®deBpouaprlog 2021
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Miyua Kavoipou ava Hugpa (I1)

lobviog 2021 Aulyouctog 2021
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ZentéuBplog 2021
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Eykateotnuévn loxug AME Maykoopiwg

Share of new electricity capacity, 2001-2020

Annual capacity installations (GW./'yr) Share of new electricity generating capacity (%)
270 a0
225 75
180 [1a]
135 45
) U U I_| I_| U U I_| I_| U -
(4] o
2001 20032 2005 2007 2009 20mn 2013 2015 207 2020
Mew ¢ hla-wcaaacl = Renewable share
® P - rei'.ﬂ_rw-algles (W) bd rernawa EE?EEW} =

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

o Ocean

oCSP

m Bicenargy

o Hydropower

O Offshore
wind

m Onshore
wind

o Solar PV

2021

Main case
Annual additions Average annual additions

MnyA: IRENA, IEA
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Xpnuatodotnon AME NMaykoouiwg

400
— 750 340
288
200
239
250
=
= 200
)
= 150
100
141 147 199 Aot 149
5o 106
0
2013 2014 2015 2016 2017 2018

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

® Unknown @& Biomass @& Geothermal @& RBiofuels & Marine

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

USD billion 239 288 340 263 351 322
o e
-
BO% 13%
70%
60%
So%
A%
0%
20%
10%
o%
2013 2014 2015 2016 2017 2018
@ East Asia and Pacific @ OECD Americas @ Western Europe 86
® Latin America and the Caribbean @ South Asia OECD Asiz @ Others Mnyn: IRENA Global Landscape of

Renewable Energy Finance 2020




Oplouoc Evepyelaknc AodaAelog

» O Aebvig Opyaviopog Evépyelag (IEA) opilel tnv evepyslakniy aocdadelad wg «Tnv

adLAAeTTn SLOBECLUOTNTA EVEPYELOKWY TIOPWV CE TIPOOCLTH TLUAY.

e

Mnyn: IEA
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To A¢iwpa tou Churchill yia tnv Evepyetakn Acpaiela

» «Amo oubéva povadiko mapayovra, omo oudeuio povadikn Stadikaocia, amd oudEuior UOVO XWPA, oo
oubeuia povadikn dtadpoun ko armo oudeva povadiko koitaouo npenet va eéaptwusda. H aopaleia kot n

BeBatotnta oto netpedaio eéaptatal otnv motkiAla (emiAoyrc) ko Lovo atnv motkiAio.

» Apa, to KAeldl yla tnv e€aodalion evepyelakng acdpaietag, cupdpwva pe tov Churchill, nto n duvatotnta
ETUAOYNC QVAPESA O OPKETEG MNYEC Tpododooiac. Eva atlwpa mou ocuvexilel va LoYUEL HEXPL ONUEPQ
TAPA TNV TEPAOTIA TEXVOAOYLKN TPOodo mou £xel emtevyBel kat tn duvatotnta peTtadopds PEYAAWV

88

OYKWV KOO WV 0€ TTOAU TILO GUVTOUO XPOVIKO SlaoTnua.



Evepyelakn E€éaptnon Evpwmnaiknc Evwonc

Evpwrnaiki Evwon: 2000: 56,3%, 2019: 60,7%

Energy dependency rate (%0)
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E€EALEN Evepyelaknc EEaptnong (%) tng EANadac Ewce to \———"/
2030

Evepyewakn E§aptnon
80% 78% 78%
75%
73%
T1%

70% - —
60%
50%
40% . 1 : -

2020 2022 2025 2027 2030

MnyA:EZEK 2019




Nwc¢ Mmopet n EAAada va BeAtiwoel tnv Evepyelakn tng
Aodalela;

H pelwon tng tpéxovoag evepyslakng e€aptnong tng EAAadag (dnA. 73,6% to 2016),
TIPOKELUEVOU VO TIPOCEYYLOEL TOV EUPWTAIKO HECO Opo (dNA. To 54% 10 2016), MpEmel
va elval Evog ota@epag Kot pin SLampayateUoLHOG GTOX0G TTOU UTToPEL va emiteuyOetl
HEOW:

NG LELWONC TWV ELOOYOUEVWY EVEPYELOKWV POWV TIOPAAANAQ UE

uia avénon tTwv eyxwplwv eVeEPYELOKWV TINywv, UE £udaon ot AlE,

oTouC USPOYOVAVOPOKEC KOl 0TNV EVEPYELAKN amodotikotnta, LOiwe oTouC

TOMELC TWV HETADOPWV KOl TWV KOTOLKLWV KO

TN otaBepomoinon A th Helwon Tou onuepvou peptdiov Tou Alyvitn oto

EVEPYELAKO HULyHO TNC XWPOLG
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The Expanded South Corridor

CZECH REP.

AUSTRIA
HUNGARY

SLOVENIA
ou
CROATIA "

by

BOSNIA
ERZEGOVINA

MONTE-

SERBIA

V\/’\

TURKISH STREAM o/

;-&:*--5---,-.5

Cyprus N. Gas 'i*w

AR

-\

B Turkish Stream

- EAST MED

M Blue Stream

* Existing LNG Terminals
o Plonnad LNG Terminals
Existing Underground Gos Storage [UGS)
Planred Underground Gos Storage (UGS)

AZERBAIJAN

W TAP
M POSEIDON

B Vertical Gas Corridor

M cB
| RENY]
B Trans Balkan

Mnyn: IENE




Yriepatotddofot i kat Avédiktot ot Eupwraikot kot /_: v

EBvikot 2toyol (I)

o= e mm

OL EKTIMACELS TWV TIEPLOCOTEPWY TIOPAYOVIWV TNG ayopds (6eBvwe kol otnv
EAAGda) elval O0tL T0o0 oL otoxol tnG EE 600 kat tng Zupdwviag Twv Maploiwy yla
KALLOTIKN) oudeTepoTnTa TO 2050 £lval avedLKToL.

Aev AapBavouv utt” 0in Toug Tov POAO KOl CUUHETOXN TWV OPUKTWV KAUCLHUWVY Ta
omola 6ev mpokeltal va g€adavioBolv wg da payeiog kaBwe ocuvexilouv va
oTNPL{OUV TO TIAYKOOLO EVEPYELAKO GUOTNAL.

Aev umtapyel A.x. oAtk oUte o€ Eupwmnaiko olUte oe €Bviko emnimedo ywa 1O
duOLKO aEplo to omoio umotiBetatl otL Ba amoteAéosl Baolkd KaUoLpo-yEdupa
OTn EVEPYELOKN HETABaON

Entiong, 6ev umapyxel TTOALTIKA YylOL TO TIETPEAALO Kivnong To omolo Kal auto Ba
amoteAel Paokd kavolo ta emopeva 30 ypovia adol n peTdBaocn otnv
NAekTpokivnon katl agpLo kivnon Sev eivat tdco autovontn

Aev UTAPXEL EMEEEPYOOUEVN TIOALTIK)  yloL TNV  avamtuén OUuoTNUATWV
AMOBAKEVONG EVEPYELAC OE HEYAAN KALLOKA, TTOU €lvol AKpwC amapaitntn yo thv
peyaAn Steloduon twv AlMNE 0to nAeKTpOMAPAYWYLKO Uiypa
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Yriepatoltodoéol n kat Avediktol ot Eupwraiikotl Kot
EGvikot 2Ztoyou (Il)

E€aokeltal coBapni kpttikn amo Otebveic opyaviopoucg in think tanks ot dev
UTTAPXEL €va KOAA PEeAeTnUEVO ox€OLo ywa tnv Evepyelwakny MetaBaon. MN.x. n
amocupon avOPAKLKWY Kol ALYVITIKWV HovAadwyV EMLXELPELTOL XWPIC va uTIAPXOUV
ETOLEC 1] UTIO Kata.okeur urtodopeg o ANME kal amoBrikevon evEPYELOC.

Aev umdpyxel ovdepia mpoBAsdn ywa umooTAPLEN TNC amapaitning €peuvvac o€
akadnuaika dpupata, aveEdpTnTa EPEVVNTIKA KEVTPA Ko otnV Blopnyavia. Eivol
EekdBboapo OTL pOVO HEoO OO MEAETN KOl €PEUVA UITOPOUV vo. TtpokUouv ol
KOTAAANAEC Kol EPLKTEC AVOELC KAl oL TEXVOAoYieg tou Ba amattnOouv.

[eEVIKA UTIOTIMATOL KATA TOAU o pPOAOGC Tou AavOpaka, ¢duolkoU aepiou Kot
TIUPNVLKNG EVEPYELACG OTNV eVvEPYELOKN HeTABaon adol autd ta kavoLpa gival Ta
HLOVO TIOU UIopoUV va tapEXouV ta anapaitnta ¢optia Baong

JUUTTEPACUATLKA, TiBevtal OTOXOL KOl XOPAOCOVTOL TIOALTIKEC QO ATOUO KOl
opAdeC Tou HEV £XOUV YVWON KOl EUTELPLA ATTO TNV 0pYyAVWON Kol AELTOUPYL TWV
EVEPYELOKWY OLYyOPWV .

Xpewaletol va emovadlatuntwbouv peaAlotikol Kot ediktol otoyol pe mopaAAnAo
oX€610 mpooappoyng Kal avtoxEg (resilience) twv umodouwv ywa TNV avaxaitnon
SUOUEVWV KALPKWY GOALVOLEVWV.
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JUUTIEPOCHOTOL

H doun, n opydvwon Kol N adpAvELO TOU TTAYKOOULOU EVEPYELAKOU ULYHATOC Elvol
TETOLOL TIOU OEV ETUTPETMEL EVIUTIWOLAKNA avadidatoén twv BaCLKWV CUVICTWOWY
TOU 0€ OUVTOMO XPOVLKO dtaotnpa (Ax. evtog pac n duo dekastiwy).

H emixelpoupevn onpepa (oo OPLOUEVEC XWPEC [ CUVACTILOLOUC) EMLTAXUVON TNG
Steioduong twv ANE s Bdapoc¢ AAwv popdwv eveEpyelac Xwpic KAtaAAnAn
TMPOETOLUAOIO. TNC ayopadc Kol TIC ormapaitnte TPoBALEPel amd TAEUPAC
urtodopwv dnuloupyel ocoPapéc aviocoppormie¢ ToOu odnyouv TEAKA O€
SucoAsltoupyiec TNG KAONUEPLVAC ayopdc Kol ernpedlouv o€ emnikivbuvo Babuo
TV dtapopdpwon Twv TLHWV.

Me otoxo tnv opaAn petafoaon oe eva neptBaAlov kaBapwv Kauolpwy, Ba mpémnet
va TIPOOOVOTOALOTOULE O €val TIOAUSLAOTOTO EVEPYELOKO MIYMHA HLE LOOUEPN
OUMHETOXN TOU PUOLKOU agpiou, eTpeAaiov, TTUPNVLKAC EVEpyELag Kat AMME.

H pelwon twv ekmounmwyv pmopel va emttevxOel 1o (6o kKoAd pEoca amd Eva
e\adpA TPOTIOTIOLNEVO TIOLYKOOLLO EVEPYELAKO HiyHa HE TtpoTEPOLOTNTA OTLG AlNE
(oupmephapBavopévwy Kat UOPONAEKTPLKWY), TO PUOLKO aE€PLo, TNV TTUPNVLKN
EVEPYELQ, TOV AvOpaka, Pe xprion cuotnuatwyv CCUS, kat To meTpEAalo.

H noAvpopdia twv popdpwv evépyeLag Kat n ion npocBaon TouG 6TO EVEPYELAKO
MiyHa eyyudtol TNV evepyelakn aohAAeLa Kol 0VTAYWVLOTIKEC TLUEC. %
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