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SE Europe and the Role of Greece

SEE is a region of great strategic interest to the rest of Europe both in the context of political

stability and as an energy viaduct.

From an economic perspective, SEE, part of Europe’s main land mass, presents serious

investment and business development potential.

From an economic and geopolitical point the region is divided between the EU Member States

(Greece, Bulgaria, Albania, Croatia, Slovenia and Cyprus), the West Balkans (WB6) and Turkey

Turkey is a case by itself. Whereas until recently it was widely assumed that it will eventually

form part of Europe, such a prospect now looks remote as strong centrifugal forces are at play.

Greece being the oldest EU Member state, with the most advanced advanced economy plays key

role in the economic, defence and energy affairs of the region

Greece provides the south gateway to SEE while it presents important investment and business

opportunities



SE Europe: Gross Inland Consumption by Source,

Including Turkey (2008 and 2018)

2008

2

m 5olids = Ol = Natural gas = Nuclear m Renewables m Electricity

0%

495
4

m Solids m Oil = Natural gas = Nuclear m Renewables = Electricity

Source: IENE




SE Europe’s Power Generation Mix, With and Without Turkey (2019)
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YuvoAikn Mapoxn Mpwtoyevoug Evépyelacg otnv EAAadQ,

2000 ko 2018

Total Primary Energy Supply in Greece, 2000 and 2018

2000

= Awyvitng = MetpéAaio kalmetpeAaikd mpoiovia = QUOIKO aéplo = AME = HAEKTPLOUOC

Ytnv EAAGSa, n petdBaon mpog tnv
QTtoALyvLITOToiNoN HEXPL OTLYHUNG
ETUTUYXAVETAL LECW TNEG CNUOVTLKAG
Helwong tou peptdiov tou Ayvitn
Kall TNG al€Nong Twv avtiotoywv
Hepdiwv tou puoikoL agpiou kot
Twv AllE.

2018

= Awyvitng = Metpéhano ko meTpedaikd mpoiovia = Quaolkd agplo m AMNE = HAEKTPLOUOC
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TeAkn KatavaAlwon Evépyelac ava Kavolpo otnv EAAada, 1990-2018
Final Energy Consumption per Fuel in Greece, 1990-2018
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TeAkn KatavaAlwon Evépyelac ava Topea otnv EAAada, 1990-2018
Final Energy Consumption per Sector in Greece, 1990-2018
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Elcaywyec Apyou Metpelaiov tng EAAadac ava
Xwpa, 2010-2018
Greece’s Oil Imports per Country, 2010-2018
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Eloaywyec kat E€aywyecg Metpelaikwyv Mpoiovtwyv otnv EAAada, 1990-2019
Greece’s Imports and Exports of Petroleum Products, 1990-2019
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Meploxecg Mapaxwprnocewv otnv EAAada, AskepBprog 2019
Concession Areas in Greece, December 2019
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Ytoxol Kottaopatwyv YépoyovavBpakwyv oe lovio kat Kpntn, 2019

Hydrocarbon Target Areas in lonio and Crete, 2019
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Yriodopgeg Quaotkou Agpiou: EBviko Zuotnua Aywywv Quotkol Aepiou
Gas Infrastructure: Greece’s National Natural Gas System
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KatavaAlwon Quoikou Aepiou otnv EAAada, 2019
Greece’s Natural Gas Consumption, 2019

MWh

Natural Gas
Consumption 57.407.326

Natural Gas Imports

LNG (Regasification) 31.008.180
TR (Turkey) 8.108.942
BG (Bulgaria) 25.667.513

Natural Gas Exports
BG (Bulgaria) 7.701.872

4.943.457.468

2.635.382.903
695.244.866
2.261.454.873

678.579.018
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Elcaywyec Quoikov Aegpilou otnv EAAada, 1998-2018
Greece’s Natural Gas Imports, 1998-2018
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Evac Ateupupevoc Notiog Atadpopoc
An Expanded South Gas Corridor
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Evpwraika Gas Hubs kat Xpnuatiotipla
European Gas Hubs and Exchanges

IAuepa, Oev UTTAPXEL Kaveévag KOpPBo¢ sumopiag ¢uokol aepiov (gas trading hub)
QVOTOALKA Kol VOTLOOVOTOALKA TNG Blévvng, omou 1o CEGH Ba pmopouoe va amoteAEoel
onueio avadopdc yla tnv npowdnon tng epmnopiag puaoikov aepiov otn NA Eupwrn.
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Moootnteg @. Aepiou mou Ba Atepyovtal Meow
EANOSac, 2021-2030
Anticipated Gas Volumes Through Greece, 2021-2030

‘Epya ®uowkov Aepiou Noootnteg

10.0 bcm 10 2021 (1.0 bcm otnv EAAGSa, 1.0 bcm otnv
Boulyapia kat 8.0 bcm otnv ItaAia) pe mpoorrtikr (2030)

Mé TAP
0w 20.0 bcm (2.5 bcm otnv EAAGSa, 1.5 becm otnv Boulyapia
kat 16.0 bcm otnv ItoAila)
Méow IGB 1.0 bcm (2021) pe mpoorttikn 4.0 bcm (2030)
Méow IGNM 0.5 becm (2023) pe mpoontikn 1.5 bem (2030)
Méow PeBuBoloag 1.5 bcm (2021) pe mpoorttikn 3.0 becm (2030)
Méow FSRU AAe€avopourmoAng 1.5 bcm (2022) pe npoortikr 4.0 bcm (2030)
Méow East Med 0.0 bcm (2021) pe mpoomntikr 10.0 bcm (2030)

Baosl Twv avwtépw, n eKTiMNon sival otL o mpwtn ¢paon (2021) Ba Siakwouvtal
pneow EAAAdoc 13.0-14.0 bcm smutAéov MOOOTNTEG, QMO OTL OAUEPQ, TipoC SLadopeg
KatevBLUVOoEeLg, evw To 2030 oL TOCOTNTEC AUTEC Mmopsl va £xouv ptaost ta 30.0 becm, T0
omolo avtloTtolxel oto 6.0% nepinou tng Evpwnaiknc Intnong ¢. aspiov.

23



Etola AntoteAéopata 2020 tou EFET S
EFET’s Annual Scorecard 2020

EFET 2020 Gas Hub Benchmarking Study

25

20

1
0 ‘

%]

=]

%]

QA& 2 X \\fb S 4o R B > & 2 Q2 D
& & 2 Q BN ;\ £ & N © & 8 NOHRON
Q ‘3’ i ’\ N & SR < & o K G
c&?’ « q,e‘*'q’ ‘” & e S AT o <z~°(° ° o ¢ Y EE Y

H2014 m2015 m20l6 m2017 m2018 m2019 m2020

24
Mnyn: EFET




Fuel Mix'in Greece’s EIectr|C|ty Generation, 2019 and 2020

Lignite Gas RES Hydro Net Imports

B 2019 m2020

Source: IENE




>uVOALKr) Eykateotnpevn loxug Movadwyv ava Kavolpo oto Alacuveedepevo
Tuotnpa tne ENadac, 2019 '
Total Installed Capacity (GW) of Units per Fuel in Greece’s Mainland Interconnected
System, 2019
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Greece’s Energy Production (MWh) and Fuel Mix
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HAektpikeg Alaouvdéaoelc tng Kpntng e to Hiepwtikd Zvotnua tng EAAadag
System
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Electricity Interconnection of Crete with the Country’s Mainland Interconnected
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HAektplkeC Ataouvdeoelg Twv KuKAAdwv
Cyclades Islands Electricity Interconnection

Mnyn: AAMHE



EuroAsia Interconnector
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RES Penetration in Greece’s Electricity Mix (1/2)

Over the last 15 years or so we have seen a steady increase of RES’s contribution

in the country’s electricity mix.
With RES comprising wind, solar PV, biogas and small hydro

If we look closer over the last 3 years we see a rise from 18% participation in the

electricity mix in 2018 to 21% in 2019 rising to 28% in 2020.

At the same time, as expected, we see a rise in natural gas use from 20% in 2018
to 28% in 2020.

The question arises as to the upper limit of RES penetration without substantial
increase of energy storage

The main challenge ahead for higher RES use for power generation on Greece is
the increase of large hydro availability and pumped storage in particular since no

major addition of installed capacity is foreseen before 2025/2026.




Eykateotnuevn loxug (MW) OQwtofoAtaikwv otnv EAAada, 2007-2019
Greece’s Installed Capacity (MW) of Solar PV, 2007-2019
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Installed RES Capacity in Greece, 2020

‘ HWEA Wind Energy Statistics — 2020 ®

Total capacity to the grid (MW) per year
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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

from the market actors. HWEA has made effort to crosscheck and confirm the data. However, HWEA does not guarantee the accuracy of them and
do not undertake any relevant liability.




RES Penetration in Greece’s Electricity Mix (2/2)

The introduction of battery storage although anticipated with 1.5 — 2.0
GW planned by 2023/2024 is not expected to lead to much higher RES
use — but instead will help with peak shaving and also help achieve

better distribution of RES output over 24hour period.

Higher use of natural gas, more electricity imports from neighboring
countries and bigger penetration of RES are the main characteristics of

Greece’s changing electricity mix.

As more RES capacity, together with energy storage, are expected
over the next years it is safe to predict that by 2030 Greece will be able
to double its RES’s input into its energy mix (ie. 40%) and also attain

even higher RES contribution into the electricity mix (>60%).




MAaiolo Evepyelaknc MoAttiknc tng EE (2020, 2030
kot 2050)
EU Energy Policy Framework (2020, 2030 and 2050)

Key EU targets for 2020:

20% reduction in EU greenhouse gas
emissions compared with 1990

20% of total energy consumption to
come from renewable energy sources
20% increase in energy efficiency

Long-term goal ’ Key EU targets for 2030
emissions SUbStaHUd!iy — by 80- em.s|ons compared w‘th 1990
95% compared to 1990 levels At least 27% of total energy
as pa rt ' he efforts r!:"\-i'\"”’!:‘d consUmonn fmm renewab'e energy

'\x'\f‘-'t‘:o’,)ed countries as a At 'east 27% increase in energy

group. « efficiency
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Greece’s National Objectives in the Context of the NECP

Initial NECP draft

RES share in gross final
energy consumption

235%

31%

More ambitious than the
corresponding core EU objective
of 32%

RES share in gross final

electricity consumption

~61-64%

56%

Final energy

~16.1-16.5 Mtoe

18.1 Mtoe (32%)
(referring to

More ambitious than the
corresponding core EU objective
of 32.5% and attainment of the

2
consumption el 17.3 Mtoe without | objective on the basis of a new
to the 2007 . - .
. ambient heat) EU indicator for reducing
predictions) .
consumption compared to 2017
Share of lignite in
S 0% 16.5%
power generation
242% compared | 33% compared to |Identical with core EU objectives
to 1990, 1990, and overperformance compared
Reduced GHG 'p . : .
256% compared | 49% compared to to national commitments in
to 2005 2005 non-ETS sectors

Source: Greece’s National Energy and Climate Plan




2 NUOVTLKEC Evepyelokec EtevOUTLKEC MPOOTITIKEC
otnv EAAada, 2020-2030
Key Energy Investment Prospects in Greece, 2020-2030
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Greece’s Anticipated Energy Investments, 2020-2030

Expected Investments in
million €

Oil 7,700

Natural Gas 2,800
Electricity 21,200

Energy Efficiency 11,000
Residential and Commercial 1,500

Solar Power Applications

Research & Innovation 1,000

Total 45,200

* With RES and Storage ~13.000 GW

Source: IENE’s Annual Report 2020 on Greece’s Energy Sector




Greece: Gross Inland Consumption (2015-2040)

Gross Inland Consumption by energy form (Mtoe)
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Source: IENE’s “SEE Energy Outlook 2020/2021”




E€EAEN Evepyelakng E€aptnong (%) tng EANadag Ewg to 2030
Evolution of Greece’s Energy Dependence (%) by 2030
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Greece’s Key Strategic Challenges

Decarbonisation by gradually retiring 4.0 GW of lignite power plants (government

target by 2028) in compliance with EU and Paris Agreement goals
Reduce energy dependency by curtailing oil and gas imports

Develop own oil and gas resources so as to cover majority of home needs and

realise exports to Europe

Further develop Renewable Energy Sources, especially solar (PV and thermal),
wind (onshore and offshore), geothermal (high enthalpy), biomas/biogas, hydro

(small and large plants)

Improve energy efficiency, especially in buildings

Advance further competition in electricity and gas markets

Further develop oil, gas and electricity trading by becoming regional trading hub

Attract sizeable FDI in the energy sector i
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