Greece

as the potential
Balkans' Gas Hub

Gas exports almost quadrupled since Russia-Ukraine conflict started,
making Greece critical to the supply of gas in Eastern Europe

o The Revithoussa LNG terminal has allowed the
Country not only to secure the necessary
quantities of LNG during the energy crisis but also
has become of increasing importance for other
countries in the region (e.g., Bulgaria) to store their
LNG strategic reserves

o In 2022, 29.5 TWh of Revithoussa LNG was
exported (+290% yoy)

TURKISH STREAM

Marmara Ereglisi
NG Terminal

o The operation of the Alexandroupolis LNG and the
Corinth FSRU (potentially another FSRU could be

TANAP

Alexandroupolis
EsRU  Gulf of Saros

0 FSRU
SE’DON Erx.mlémga created in the port of Volos) will increase the
e country’s capacity to store and export LNG to the
LNG Revithoussa region making Greece critical to the supply of gas
in Eastern Europe
Botas-Dortyol
EAST MED g - e S SR o Since the beginning of the Russia-Ukraine conflict,
\ =§§§Ap RECERN, Greece exported 20.41 TWh of natural.gas to other
— W EAST MED WG EU markets, compared with 5.17 TWh in 2021
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Source: Gas to Power Journal - AXIA Research, IENE - Institute of Energy for SE Europe
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Energy mix and outlook
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Oil is the dominant energy source in both primary and final energy mix.
The decreasing use of coal drives down the carbon intensity of electricity generation,

and sources

mix sustained by natural gas and renewables development
an— Primary energy consumption aa= Final energy consumption
T~ KTOE — KTOE
26529 96023 26,072 15,709 15387
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Source: Eurostat
Note (1) Renewable Energy Sources
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Final energy

demand per
sector

Buildings account for the highest share of Greece’s energy demand,
followed by transport and industry sectors

Energy demand per sector
2021 figures, kTOE

7,000

o Industry accounts for a relatively low share of total energy demand (~25% in

o000 2021), reflecting the Greek economy’s focus on the service sector

5,000

| o ~50% of buildings’ demand is covered by electricity, 21% by oil (ongoing shift
4,000 from oil-fired to more efficient heating systems)
3,000 - o Greece shows a relatively high share of buildings energy demand covered by

o000 solar thermal (5.1% in 2021 vs the global average of 0.6%)

o . .

Industry Buildings Transport

o Transport sector remains almost completely reliant on oil

m Oil mElectricity mNatural gas " Coal ®mBjomass M Solar

Source: IEA Greece 2023
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Residential

buildings
Thermal energby - The most widely used fuel for thermal energy of households is oil, followed by
consumption by fue electricity, mainly for hobs and boilers, and biomass

=
6.

m Heating system ! Cooking < Domestic hot water
— d

85.9% ) share of thermal energy share of thermal energy share of thermal energy

m Oil mElectricity mNatural gas mBiomass ® Solar

Source: ELSTAT 2011 building census
Note: A new census was carried out in 2021, but the results have not yet been published
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Greek buildings

~97% of Greek buildings are privately owned and just 3% are owned by
the public sector. Also, most buildings are owner-occupied and that just
23% of buildings are rented

-

Buildings by region and period of construction
Thousand buildings

without any provision for
thermal insulation

356 343
303 302 298 9gp

®

q — A 58% of buildings was
HHE 4.1 Million total buildings ‘ constructed before 1980,

I 176 154 143
&

‘90_

3.2 Million
. . S & N
rbes;(cjientlal & o°° «&6 & & & & & @ o \@
T & K & > N > N & .0
uildings O & & S b°°® o> & N &
Q & N
Q
9 °
X
&
K m Before 1980 m1981-2011

Source: ELSTAT 2011 building census
Note: A new census was carried out in 2021, but the results have not yet been published
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Greek gas

supply
Reducing reliance on i i ) .
Russian gas period of the previous year and a remarkable increase in natural gas exports of ~1 Bcm

The first half of 2023 saw a 21% decline in domestic consumption vs the corresponding

Greece gas supply' and Russian %

Bcm
6.4
6.0 v -
5.5 SIDIROKASTRO
KIPOI!
NEA
36 MESSIMVRIA

GREECE

57%

I 319,  22%
m B

Sidirokastro Russia 27

Import Import Capacit
Entry point 2021 2022 (I;)cm) y
Bcm Bcm
~4
~2

Nea Messimvria  Azerbaijan 1.3 1.5

Kipoi Turkey <0.1 0.2 1.7
2009 2014 2019 2020 2021 2022 H12023 Revithoussa LNG carrier 21 35 ~7
REVITHOUSSA 585

Alexandroupoulis LNG carrier e i)

10

(under evalulation)

Under construction or under evaluation

mmm Russian Gas Supply mmm Other Gas Supply
= Share of Russia

Crete Cyprus

Note: (1) Excluding exports
Source: Eurostat, IEA - Reliance on Russian Fossil Fuels Data Explorer, Desfa

~ EASTMED
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Greek gas

demand
An increasing trend

Natural gas is playing an increasing role in the Greek energy system.

The demand increased from 3 bcm to 5.2 becm in less than 10 years, driven
mainly by a transition from lignite to gas-fired generation, along with increased
gas demand from industry and buildings.

am= Share of natural gas in Greece's energy system

_%

45%

- Electrici
0% y D

generation
35%

o Total energy
30% supply
25%
20% «=|ndustry @
15%
10% — Buildings

5% _______—-—__/

~—Total final
RGNS S I f19\\ (19\"’ L QX e e & (19'3’ @'9 ¢ @ consumption D

Source: |[EA Greece 2023, Desfa, Eurostat, Terna

o Gas-fired power plants have a key role
in system balancing and maintaining
security of electricity supply

o Gas is almost completely imported via
pipeline and LNG (44% in 2022, thanks
to new contracts to substitute Russian
gas)

o Important role in the path to cut
emissions, by reducing oil demand of
buildings heating and industry
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Final gas
consumption

Final consumption of natural gas has increased by 40% in the past 5 years and
is expected to play an important role in decarbonizing energy demand

2))

+40%

Final gas consumption per sector

Bcm
1.27 in 5 years
1.18 0.04
0.96 015 o Gas demand increases in residential (7% CAGRsycqs)
0.91 0.88 0.04 and ipdustry sector (1 p% CAGRsyeqrs), While it
0.03 008 remains stable in services sector
: 0.16
o 0.15 0.54 o The gas distribution network is currently limited, with
0.53 only 8.3% of buildings having a natural gas
Gy Transport connection
0.36
e, 0.34 o Higher gas consumption is expected in the next
Services years, thanks to the development of new gas
networks and the entry of renewable gases into the
Industr energy mix
/ 0.53 9y
0.47
0.38 035 0.41

Residential

2017 2018 2019 2020 2021

Source: Eurostat, IEA Greece 2023
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Greek Gas

Demand

Scenarios

Greek gas demand is expected to grow, pushed by the new
methanizations and the future increase of green gases in the energy mix

g:neek gas demand and civil outlook ~ 2 0 0/0 : +3 5 O/o

I Gas incidence in final Gas volumes in the
i uses in 2030 distribution network by 2030
: (vs 8% in 2021) Vs 2022

= Latest scenario to 2030 foresees an increase of gas demand, due
to the gasification of new areas (West Macedonia, West Greece,
Peloponnese, Epirus) and increasing SSLNG services

» Biomethane production potential of ~1 Bcm by 2030

= Hydrogen is expected to cover ~2-3 Bcm by 2040, mainly

2022

2025

2030 - -H------

2035

2040 —-|t-—--—=-—=—=-—-----

_____ 8 & Q 3 addressed to the mobility sector

SQR]R|8R 8 S
= Overall demand The overall incidence of gas in final energy uses is expected to grow
mcivildemand T30 Development Plan ====Entsog DE ====Entsog GA to ~20% (more than double the historical values)

Source: Greek National Energy and Climate Plan (2019), ENTSOG TYNDP 2022, DESFA demand forecast study 2022-2030
Note: (1) Avg. ENTSOG Distributed Energy and Global Ambition scenario
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Biogas
Current footprint

Number

High upgrading
potential

SV SV S P PSS S &
TS NI S NI S NI S S

6
4
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2 2
I 11I
o & & o o
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Biogas plants ending the incentive period

8
7
6
4|

12
| 10
N

D
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In Greece, starting from 2011, 69 biogas plants have been constructed, with a
capacity of more than 110 MW electricity, mainly from landfills and agriculture

69

biogas
plants

Capacity
installed

SEWAGE

:]:T\]i_ 4%

AGRICULTURE

0,
Current 40 /‘"?,
Q2 o
feedstock é?’a 3

mix

LANDFILL
54%

Incentive schemes

-2
o Feed-in tariff of 100-220 €/MWh

depending on the feedstock and
the plant size

o 20 years of incentive duration

Source: CRES - Centre for Renewable Energy Sources and Saving, EBA Statistical Report 2022 and “Support schemes for biogas and biomethane”

Note: (1) Organic Fraction of Municipal Solid Waste
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Biomethane
potentials

A significant scale-up of biomethane is expected by 2030 and 2050,
but a well-defined incentive scheme is still missing

- N O N

EBA projections for 2030-2050 Upgraded and new biomethane plants to
connect to the Greek DSO network’
Cumulative numbers
a E 20 @
— 0.5-1.0 - L / 0
Bcm 3
35
2030 2050
30
25

40
5 30
i

2025 2026 2027 2028 2029 2030

K / \ m Upgrade New plant /

Source: EBA Statistical Report 2022
Note: (1) Internal elaboration to reach 2 TWh (~0.2 Bcm, NECP target) of biomethane to be injected in the distribution network by 2030 (hp average plant size of 230 Scm/h)
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Hydrogen

+3GW/ 750 Mw/ 3,500 GWh
RES electrolysis |  green hydrogen by 2030
generation capacity produced

Hydrogen applications

o Replacing oil in industry and transport sectors
o Penetration in the shipping sector

o Application for long-term electricity storage

Source: IEA Greece 2023, Greek Hydrogen strategy (draft), Snam-Terna scenarios

Need of 3-4 B€ investments to develop a domestic green hydrogen supply chain,
considering new dedicated renewable generation and electrolysis capacity

/ Production projections for 2030-2050

7.4
‘ Currently Greek
1= 3.0 hydrogen strategy
oe 03 - is in draft
2030 2040 2050



z.ch.emmanouil
Placed Image

z.ch.emmanouil
Placed Image

z.ch.emmanouil
Placed Image

z.ch.emmanouil
Placed Image

z.ch.emmanouil
Placed Image

z.ch.emmanouil
Placed Image


Changes in the
gas mix

The path to Net Zero
2050 From 2022 to 2050, biomethane and hydrogen take centre stage, progressively

increasing their share in the energy mix to achieve EU Net Zero goals

A 4

2022 2030 2040 2050

fﬁ

LS 4

Natural N . .

: B,a “rathgas Towards a reimagined energy system, where biomethane has a major role
H'Odme ane o~ X% to decarbonize gas sector in short-term, while hydrogen will give its

@ Hiydrogen crucial contribution later (after reaching economic competitiveness).

o o

Source: ENTSOG TYNDP 2022 Global Ambition scenario
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National energy policies
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revisions With adoption of RED Il Greece intends to increase the share of biomethane and

I'r‘g;"; ;;’;t:gfsse?’ hydrogen injection into the grid, boosting the energy efficiency targets by 2030

National Climate The National Climate Law (GG A’ 105/2022), which was adopted in 2022, provides a general statement of intent regarding the gradual substitution of natural gas
Law with renewable gases such as biomethane and green hydrogen, especially in the transport and industry sectors

RES gases In On March 28, 2023 Law 3747/2023 has been published on the Official Legislative Journal. Article 105 disciplines the access of renewable gases, among which
Natural Gas biomethane, to natural gas grids. Specifically, where technically feasible and safe, natural gas infrastructures and distribution grids are allowed to receive
Distribution Grids biomethane. Furthermore, renewable gases will now fall under the Authority’s scope (RAEWW).

The National Strategy for the Promotion of Technologies — Applications of Hydrogen and Renewable Gases has already been submitted to the Ministry of Energy &
Environment and is expected to be published soon.
From December 2020 a Special Committee has been working to formulate a National Hydrogen Strategy. The initial draft Strategy was submitted to the Minister
. of Environment & Energy in summer 2022.
Strategies By 2040 Greece targets a production of about 3 Mtoe of green hydrogen and export 1 Mtoe. By 2050 ~7.4 Mtoe and export 2.3 Mtoe, which corresponds to an
export value of 1.6 billion euros per year. The total turnover of the hydrogen supply chain in Greece will be in the order of €10 billion per year in 2050.
By then, approximately 60 gigawatts of renewable energy sources will be required to power electrolysis units (30 GW by 2040).

National

The National Energy & Climate Plan (GG B'4893/2019) is currently subject of a public consultation. The NECP in force includes general provisions and statements
of intent targeted towards the support of renewable gases. The revised NECP is expected to be supplemented with specific targets on production and injection of
biomethane and hydrogen (% blend with natural gas)

National Energy &
Climate Plan



z.ch.emmanouil
Placed Image

z.ch.emmanouil
Placed Image

z.ch.emmanouil
Placed Image

z.ch.emmanouil
Placed Image

z.ch.emmanouil
Placed Image

z.ch.emmanouil
Placed Image

z.ch.emmanouil
Placed Image


National Energy

and Climate Plan
Updated targets

Green energy transition requires an increase in investments,
corresponding to ~20% of GDP in 2030

O 2030

Proposal to Eu Com Final document Ve
Average annual investment and
consumer expenditure
= 44% RES as a share of total gross energy consumption (vs 35% of previous plan); specific B€/year
targets are assigned to different sectors (e.g., 79% RES in electricity consumption, 46% for 25 ”
heating and cooling, 29% in transport) .
= 27.3 GW RES production with 5.3 GW of storage capacity (~20% of total production)
= 5-7% energy efficiency vs 2020 reference scenario (strong effort required to building
sector — 15% reduction in consumption vs 2021 - thanks to heat pumps and lighting)
* 1.4% renovation rate of residential buildings (vs current 0.8%)
= 2.1 TWh/y of biomethane produced, corresponding to 10.8% share of total distributed gas I I
* 4.4 TWh/y of green hydrogen produced with 1.7 GW of electrolysis capacity ioms 2062030 20310010 20112050
" 5'8% Share Of hydrogen in diStribUted gaS m Households ® Public sector mTransport ® Private sector ®Energy

Source: NECP August-23 version
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National

Recovery and
Resilience Plan Among the 27 Member-States of the EU, the highest RRF Funds, as a % of
GDP, have been allocated to Greece, with more than 18 B€ grants’, of which
6.2 B€ dedicated to green transition

o Improve energy efficiency and digitize, e-monitoring of energy consumption,

4 pillars including the installation of smart meters
< I o Interconnect the islands to the mainland’s electrical grid (in particular the
.. : connection of the Cyclades Islands)
Green transition o .
o Phase out lignite-based power production by 2028
o Contribute to an enhancement of the energy supply security and foster the
| 4 optimum operation of the energy markets
Digital transformation
Funding for Recovery and Resilience Plans?
% national GDP 17%
) 4
: Employment-Skills-Social 11% 12%
’ cohesion 8% I I
6%
2%
1%
w - 2 _
Private investments and . .
. Germany France Spain Portugal Italy Romania Greece
transformation of the economy

RRF plans, B€
Source: National Plans, Eurostat

Note: (1) RRF foresees also 13 B€ of loans, for a total budget of 31 B€ (2) As of Oct 2022 based on "Comparative Analysis of Receipt of the Recovery & Resilience Funds among European Union Member States" by Deloitte
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