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Preface

This is the fourth edition of the IENE Annual Report on the Greek Energy Sector. The previous
editions were published in 2019, 2020 and 2023. The regular publication of analytical reports
on the energy sector in Greece andBEope is a key concern of the Institute in its effort to

provide broader information on energy issues.

It may sound redundant and unnecessary to state that an updated edition such as this one
contributes positively to a better understanding of the structure and operation of the energy
sector in Greece, which undoubtedly constitutes the backbone of the engrand a key
development pillar. The energy sector may contribute in absolute terms to a much lower
percentage of the count® GDP, which is estimated at 4.0%, compared to other sectors such
as tourism, which contributes at the level of 15.0btit it is a sector of high strategic
importance, since the progress of the rest of the economy and society in general depends on

uninterrupted supply of energwith competitiveprices.

Like the previousditions this yea® Report covers all the individual sectors such as oil,
natural gas, solidossilfuels, electricity Renewable Energy Sources (RES), cogeneration and
Energy Efficiencyn addition, itrefers toenergyinvestments in all the above sectors as well

as forecasts for energy demand and supply with referendkadsreek and European targets.

It also covers issues concerning the couftsnergy security in relation to those foreseen at
European level and refers to the natial energy policyMoreover, he latest developments

in the legislative and regulatory framework are presented, while the promoted energy
technologies are highlighted. The energy position of Greece is also examined in relation to
developments and prospects in SE Europe, wiBmeecehas returned to the regional energy

scene, claiming an increasingly larger role.

This Report, which is published a few months after the govern@ewational Energy and
Climate Plan (NECP), does not aim to be a confrontatg&indy. In contrast to the NECP, it is
exclusively a source of information and an analysis tool, while it does not focus on forecasts
and analytical scenarios, and in this sense does not constitute an energy policy proposal.
Without completely avoiding criticisiwf the currentenergy policy, | believe that this Report

facilitatesthe understanding of the domestic energy system.

The Report, which was mainly financed by the Insti®@itavn resources, was prepared by the
scientific staff of IENE and was based on data and anatydescted from both the IENE
database and official sources from Greece and internatlgnghe significant research activity

that the Institute has developed in recent years and the continuous and systematic monitoring
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of the Greek, regional and international energy markets provided the necessary background

on which the entire project was based.

Finally, | believe that this ye@rIENE Report on the Greek Energy Sector and the free access
to it will be useful to the State but also to all professionals and companies active in the energy

sector.

Costis Stambolis

Chairman and Executive Director
Institute of Energy for SE Eurofien )} n
Athens February 2025
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1. Introduction

Energy has always been and remains a central pillar of haoidwity and progress. It is also
increasingly an integral part of human survival itself. The energy sector is of key importance
for the development of the European and Greek economy, since it essentially supports it,
ensuring the necessary energy flows fts operation, while creating added value, jobs and

attracting investment@ndstrong multiplier benefits.

On the one hand, the impacts of climate change and on the other hand, the increasing
geopolitical tensions in our wider region have contributed to the creation of a climate of
insecurity in the energy market. Humanity has experienced and is experieneimgfécts of
geopolitical tensions on energy markets and economies. In 2023 and 2024, the global energy
system faced successive challenges related to the increasing interaction between economic,
climate and geopolitical risks. In 2023 and 2024, geopdligeents took place, with the
escalation of tensions in the Middle East affecting the flows of raw materials and energy
products, while the direct impact on supply is related to longer routes for goods as well as

higher transportation costs.

The impact on the international and regional natural gas market is significant, where prices
increasedsubstantiallyin the last quarter of 2024. Trading in the Dutch TTF, which is the

European benchmark, is now typical, with the price for December deliveries reaching
enyka2 KX A®PSd | Hy:: AYONBFrasS O2YLI NBR (2 LINARO
contrary, the im@ct on the oil market is much milder, since despite the increasing tension in

the Middle East, which is a key source for global oil sughA(abia, Iraq, UAE, Iran), prices

have been held at lower levels in the $805 per barrel for Brent, the international

benchmark, compared to the first half of 2024, where prices moved above $85 per.barrel

At the same timeGreece like other countries in the Mediterranean (e.g. Spain, IGIN NJ, A & S
has been affected by a series of extreme weather phenomena in the last 18 months that,
according to some analyses, are attributed to climate change. Typical phenomena are the
prolonged heatwaves in the summer of 2023 and 2024 and the unprecedentedsfiood
Thessaly in September 2028lso, the extensive fires that occurred in Evros, Rhodes,
Peloponnese and Attica, which, while having little relation to clinctenge, nevertheless
intensified concerns and the feeling of insecurity and highlighted the need for timely
forecasting, organization and adequate funding to deal with extraordinary weather
phenomena. With longerm forecasting and planning of the necessanfrastructure

projects, including in the energy sector, they should be a priority focthentry. The impacts
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of extreme weather events highlight the urgent need for transition, ensuring the resilience of

the European and Greek society and economy

The 28 United Nations Climate Change Conference (COP28), held from 30 November to 13
December 2023 in Dubai, United Arab Emirates, was a milestone for global energy policy, with

more than 130 countries comitting to phase out fossil fuelby 2050, tripling global

renewable energy capacity to at least 11 TW by 2030, and doubling the rate of energy

efficiency improvements by 2030, adotd Lw9b! Q& mdpc/ NBO2YYSYRI GA:

This year, with a central focus on climate finance, th& Pited Nations Climate Change
Conference (COP29) held last November brought together nearly 200 countries in Baku,
Azerbaijan, andeached a landmark agreement to triple financing for developing countries,

from the previous target of $100 billion per year, to $300 billion per year by 2035.

Accordingtadd KS LY dSNYIFGA2Y I 9ySNESG I NHAHEE ardn NB LI2 NI :
F 2 NB O & {ia sigr#ficant devatopment for 2023 was the very large increase in electricity

generation from RES§lobally, which is expected to continue until 2026. In 2023, wind and

solar energy recorded the highest combined annual increadsstimproduction and installed

capacity worldwide- at 90 TWh and 73 GW respectively. Production from the two RES

technologies reached a record 27% of EU electricity

In 2023, the Greek energy market presented important milestones related mainly to the
increase in the participation of RES and the reduction of the contribution of fossil fuels to the
energy balance and electricity mix and the shift of consumers towartfsgeeeration
solutions. Despite the descalation of energy prices in 2023, Greece continued to reduce both
electricity and natural gas consumption. This trend, combined with the upward trajectory of
RES and the change in citizéefergy behavior that bgan during the crisis, is indicative of

the financial difficulties faced by consumers as the energy transformation intensifies.

In an energy environment that has changed since 2019, with the main characteristics of
greater liquidity and uncertainty due to the ongoing crisis between Russia and Ukraine, but

also in the Middle East, priorities at a pRaropean level are being rearmged,affecting also

the design of the National Energy and Climate Plans (NECPs). These new rearrangements in
the European and Greek energy markets created a new starting point for the 2019 NECP,
resulting in its revision in August 2024, based on the neta dat by the European Climate

Ug YR GKS fS3Aat | idpadiQlaritie afjustraest with @a dbligatianNJ p p ¢
to reduce emissions by 55% (net reduction) by 2030, 80% by 2040 and net neutrality in
emissions by 2050
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The NECP (Revised Edition, October 2024) looks forward to the development of RES in all
sectors, so that they become the main pillar of the green transition through their direct use
for energy production and indirectly for the production of green hydroged climateneutral

fuels. Indicatively, the target set for RES as a share in gross final energy consumption for 2030
is 43.0%. Arery optimistic target, given that in 2023 the participation of RES in final energy
consumption did not exceed 20%, despite tfact that the increased penetration of RES in

the electricity system has led to higher consumer prices. In any case, the participation of RES
in electricity consumption is the main policy priority for achieving this goal. Therefore, priority

is given tothe transformation of the electricity generation sector, for which the target is set

for the share of RES generation units in gross electricitgusnption to reach 75.7% in 2030

The present # IENE Report on the Greek Energy Sector aims to provide comprehensive
information on the main developments in all individual energy sectors for the past year. In
addition, the Report aims to provide information on the current important issues that concern
the energy sector oBreece but also at the European and global level, as well as on how the

energy agenda is expected to be shaped in the coming years.

An issue that is ofJ- NI A Odzf | NJ O2 ¢ Repditlis etiergy seduritg giverStheNI)
developments on the front of hostilities in the Middle East, but also betwBessia and

'1 NF Ay S IsydRisian ko Som@létely abandon Russian energy imports. This Report
highligi @ (0 KS Yy SSR (isXsouRds@fSupiyladddhe BestpdSgibie Gevelopment
and utilization of domestic sources of energy wealth (RES and conventional fuels), with
emphasis on the creation of appropriate energy infrastructamed the acceleration of

hydrocarbon exploration.

In summary, it would be useful to refer to the individual Chapters of this Report. Chapter 2
describes the framework within which the global and Greek economy operates, as well as
their prospects, Chapter 3 focuses on the current situation and trends efgthbal and
European energy market, while Chapter 4 briefly describes the European and national energy

goals, emphasizing the issue of energy security.

Chapter 5 makes extensive reference to the energy market and energy infrastructure in
Greece, while in the individual sections 5.¥ the domestic energy market is thoroughly
analyzedper energyfuel and sector essentially constituting the backbone of the Annual

Report, providing aarietyof updated data

Chapter 6 presents recent legislative and regulatory developments in the energy sector in
Greece, with emphasis on the restructuring of the domestic wholesale electricity market and

the effort to modernize the RES licensing proc&€sapter 7 describes the energy market in
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SE Europe and focuses on ttritical role of Greece, while Chapter 8 presents the energy
technologies expected to shape the future, with emphasis on hydrogen and energy storage

technology.

Accordingly, Chapter 9 summarizes the energy investments required in Gre268Q in the

context of itsattempt to stop relyingon Russian gas and oil imports, seeking alternative
sources of energy supply, enhancing energy efficiency and increasing the share of RES in the
energy mix. Finally, Chapter 10 refers to the prospects for the further development of the

Greek energy marketvhile Chapter 11 summarizes the main conclusions of the Report

2. Global and Greek Economy: Trends and Prospects !

2.1. The Global Economy: Trends and Prospects

The global economy continued to expand in the second quarter of 2024, at a steady but low
pace as a result of high inflation and monetary tightening. OECD economies grew at an annual
rate of 1.7% in the second quarter of 2024, unchanged from the previous quarter and slightly
lower than the corresponding quarter of 2023 (1.8%). The annual rateanfgehin GDP in the

most developed economies (G7) strengthened slightly to 1.6%, from 1.5% in the previous
guarter, while the corresponding quarter of 2023 was 1.9%. The 20 largest OECD economies
grew at a rate of 3.1% in the second quarter of the yeamf2% in the previous quarter,

and following growth of 3.8% in the corresponding quarter of 2023

Inflation remainsat higher than desired leveldespite a significant slowdown, while inflation
is proving persistent in many economies. In Augindiation in the 38 OECD countries fell to
4.74%, while inflation (excluding energy and food) fell to 5.18%. At the same time, energy

prices fell by 0.13% and food prices rose by 3.68% in the same month.

Central banks in many major economies are cutting interest rates only gradually, as they
continue to maintain a restrictive monetary stance to address persistent inflation. Inflation
rates have declined, but remain above the desired level, with the implighter financial
conditions evident, weighing on both inflation and economic activity. As inflation continues
to exceed their targets, central banks are keeping interest rates high, gradually reducing them
as price pressures continue tiecrease A keychallenge for monetary policymakers will be to
successfully manage the convergence of inflation towards the target, tailoring monetary

policy to the underlying inflation dynamics and developments in economic activity.

1 The majority of this Chapter came from&h f  § S&G L h. 9 The Ghedk EEono®y G A Gt SRY
Quatterly Report-0 NR v dzI NXtBdNlobe mridocs/economy/ECO Q3 2024 REP_GR.pdf
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According to the latest OECD report, growth is forecast at 3.2% in 2024, up from 3.1% in the
May report. The growth rate oflobaltrade volume is forecast at 2.3% this year, while an
acceleration to 3.3% is forecast for 2025. Table 1 shows the annual changes in GDP in 2023
and the most recent OECD forecasts (September 2024) for its annual changes in 2024 and

2025, in the global ecamy and in selected developed and developing countries.

Tablel: Global Economic Environment (Annual % Change in GDP at Constant Prices, Unless

Otherwise Stated) 20232025

Economy 2023 2024 2025
Difference Difference
Projection =~ from previous = Projection = from previous
forecast forecast
Global 31 3.2 01 32 0.0
us 25 2.6 0.0 16 -0.2
Japan 1.9 -0.1 -0.6 14 03
Canada 11 11 0.1 18 0.0
United Kingdom 0.1 11 0.7 12 0.2
Eurozone 0.5 0.7 00 13 -0.2
Germany -0.1 0.1 -0.1 10 -0.1
France 0.9 11 0.4 12 -01
Italy 1.0 0.8 0.1 11 -0.1
¢NNJy ARS 45 3.2 0.2 31 0.1
China 52 4.9 0.0 45 0.0
India 7.8 6.7 01 6.8 0.2
Brazil 29 29 1.0 2.6 05
World Trade 1.0 2.3 - 33

* Difference in percentage points compared to previous OECD estimates (OECD Economic Outlook, May
2024)

Source OECD Economic Outlook, Interim Repats 1, 8eptember2024
Therecent and expected trends in the economies of the most importamintriesfor 2024

and 2025are analysed as follows.

Among the mostdeveloped countries the United States recorded strong growth in the
second quarter of 2024, with GDP growing by 3.0%-gpeayear, accelerating from 1.6% in
the first quarter. Thigise reflects an increase in consumer spending, inventory investment
and nonresidential fixed investment. Inflation decelerated for the sixth consecutive month to
2.4%in September,m]l Ay 3 Al S| & &&MNdlBahk\d piokeSd witleadedlctid® Q

in its key interest rateMore ecifically, the FED reded its key interest rate by 50 basis
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points to a range of 4.75%.00% at its September meeting, for the first time since March
2020. In addition, almost all FED members expressed confidence that inflation is moving
steadily towards the 2% target. Two more reductions of 25 basis points arexpscted by

the end of the year. For the whole of this year, the US economy is expected to grow at a rate

of 2.6%, while a slowdown to 1.6% is expected for 2025.

The eurozone economy grew at an annual rate of 0.6% in the second quarter of 2024,
marginally higher than in the previous quarter (0.5%), and compared to a rate of 0.5% in the
same quarter of 2023. Compared with the previous quarter, economic activity strengthened
by 0.3% on a seasonally adjusted basis, recovering from a contraction of 0.1% in each of the
previous two quarters. Among the expenditure components, exports (+1.7%&8b in the
previous quarter), government spending (+2.1% from +1.7%) apdrte(-1.1% from-1.9%)
accelerated, while consumer spending (+0.5% from +0.9%) and fixed investt68t from

-1.0%) slowed down.

' Y2y 3 (K&ged écandiles, GDP increased y@ayear in the second quarter of

2024 in Spain (+3.1%), France (+1.0%), the Netherlands (+0.8%) and Italy (+0.6%), while it
remained unchanged in Germany. Inflation fell to 1.8% in September in the Eurozone from
2.2%the previous month, while inflation also fell to 2.7% from 2.8%. The ECB cut its key
interest rate for the third time in October by 25 basis points to 3.25%, following the decline in

inflation to levels close to its 2% target

Policymakers insisted that they would continue to tak#ate-driven approach from meeting

to meeting and would not commit in advance to a specific pathifiterest rates. The

9 dzNP & & AatésBn¥aflon forecasts have remained unchanged for 2024 and 2025, with
staff projecting inflation to average 2.5% in 2024, 2.2% in 2025 and 1.9% in 2026.

ChinQa SO2y2Yeée +faz2z atz2¢gSR G2 |y lyydzaf 3INRBSGIK N
from 5.3% in the previous quarter. It was the weakest anmatd since the first quarter of

2023, amid a persistent housing market downturn, weak domestic demand, a falling yuan and

trade tensions with the West. Overall, the economy grew by 5.0% in the first half, in line with

0KS 320SNYyYSydQa iEchdarfdindigafoidlin uihé mostigzEhowed & | NID
slowdown, with retail sales posting the smallest increase in nearly 1.5 years and industrial

production growth at a threemonth low.

Meanwhile, the urban unemployment rate remained unchanged at 5.0% for a third mionth.
terms of trade, exports rose more than expected last month, but imports contracted
unexpectedly. In late September and early October 2024, China launched a series of stimulus
measures to boost its sluggish economy. These included monetary policies such as cutting

interest rates, increasing liquidity for banks, and strengthening support for the troubled real
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estate sector. The government also announced plans to accelerate public spending through

the issuance of special bonds.

The measures are aimed at reviving consumer spending and stabilizing key industries,
although concerns remain about their lobgrm impact, given challenges such as weak
consumer demand and high debt levels. For 2024, growth is forecast to slow sligh®#ip
according to the OECD, and to slow further in 2025 to 4.5%.

2.2. The Greek Economy: Trends and Prospects

In the second quarter of 2024, the annual growth rate of the Greek economy is estimated at
+2.3%, continuing the upward trend of the previous quarter (+2.1% annually) and significantly
exceeding the corresponding rate of the Eurozone (+0.2% annuallyjd@ame period. It is
noteworthy that the strong annual GDP growth continues for th& &8nsecutive quarter

after the economy recovered from the pandemic. The main factors of this growth are the
increase in private consumption, which traditionally sugpahe GDP trend, as well as the
large increase in total investments, mainly due to inventories. In contrast, general government
consumer spending recorded a significant decrease, while the external balance deteriorated,
as the significant increase in exfowas offset by the larger increase in imports (ségure

1).

Figurel: GDP Evolution and Contribution of its Components éreece

seasonsally-adjusted GDP y-0-y % s.3. GDP growth and contributions

et IIHII.:..}\\

s.a3. GDO g-0q (%) Cansumption I investment Eoarts
®  s.3.GDPy-o-y (%) moorts — GOP

SourcesELSTAT and 8 wn

Regarding developments in GDP components in the second quarter of this year, the annual
growth rate of total domestic consumption increased by +0.9% (from 0.6% in the previous
quarter). Private consumptiomaintained its upward trend for the 13consecutive quatrter,

as did GDP, recording an annual increase of +2.0% (compared to +2.1% in the previous
quarter), thanks to the increase in employment and part of nominal wages, as well as the

decrease in savings.
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In contrast, public consumption continued its downward trend, with its annual growth rate
decreasing by3.6%, compared teb.1% in the previous quarter. Supported by the resources
of the Recovery and Resilience Fund, fixed capital investment managed itdaimaits
momentum, growing by +3.9% annually, compared to +3.1% in the previous quarter. The
strong momentum of total investment (+29.7%) is mainly based on the significant increase in

inventories, which in the corresponding quarter of the previous yea almost no change.

Specifically, the increase in fixed capital investment was primarily contributed by investments
in Mechanical and transport equipment, which increased annually by +12.2% (from +5.2% in
the previous quarte), followed by investments intber products, with an annual increase of
+1.3% (from +0.6% in the previous quarter), while conversely, investments in Housing and
construction experienced a decline, decreasingh$% annually (from +0.6% in the previous
guarter). In detail, in the indidual categories dfixed capital investment, the annual rate of
change was positive in five of the seven sectors, as annual increases were recorded in
investments in Mechanical Equipment and Weapons Systems (+16.3% compared to 7.4% in
the previous quarter), Transport Equipmt (+13.4% compared to 8.0% in the previous
guarter), Information and Communication Technology Equipment (2.1% compar&déd

in the previous quarter), Other Products (+1.4% compared to +0.7% in the previous quarter),
and Other Construction (+0.7% coanpd to +9.4% in the previous quarter). In contrast,
annual decreases were recorded in investments in Agricultural Prodiée&%), and in

Housing {7.1%).

Table2: Evolution of KeyMacroeconomic Indicatorg National Accounts (Seasonally

Adjusted Data, Constant 2015 Prices), Provisional Data

GDP Final Consumption Investment Exports Imports
emillion Annual emillion Annual emillion Annual emillion Annual emillion Annual
rate of rate of rate of rate of rate of
change change change change change
180484 -7.2% 163337 -7,0% 20220 -21,0% 48968 2,0% 52765 -5,7%
175920 -2,5% 156834 -4,0% 19580 -3,2% 49843 1,8% 50682 -3,9%
176882 0,5% 156657 -0,1% 20431 4,3% 53954 8,2% 54107 6,8%
176462 -0,2% 156611 0,0% 21369 4,6% 56661 5,0% 58360 7,9%
175612 -0,5% 156023 -0,4% 22767 6,5% 56426 -0,4% 59868 2,6%
177461 1,1% 158863 1,8% 21627 -5,0% 61229 8,5% 64371 7,5%
44946 1,8% 40272 2,3% 5318 -10,5% 16246 9,4% 16677 4,7%
45057 1,7% 39723 0,1% 6234 16,4% 16500 7,8% 17221 8,4%
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3Q HJ

4Q HJ

2018

1Q HJ

2Q H

3Q HIJ

4Q HJ

2019

1Q HJ

2Q HJ

3Q HJ

4Q HJ

2020

1Q HJ

3Q HI

4Q HJ

2021

1Q HJ

44945

45270

180217

45625

46110

45877

45849

183461

44878

38716

40958

42343

166894

43878

44412

45842

46220

180351

47261

47442

47689

48194

190586

48206

48724

48681

48756

194367

49190

0,5%
2,2%
1,6%
1,5%
2,3%
2,1%
1,3%
1,8%
-1,6%
-16,0%
-10,7%
-7,6%
-9,0%
-2,2%
14,7%
11,9%
9,2%
8,1%
7,7%
6,8%
4,0%
4,3%
57%
2,0%
2,7%
2,1%
1,2%
2,0%

2,1%

39865

39833

159693

40350

40744

40142

40948

162184

40699

36346

38747

38418

154210

38735

40200

41180

42039

162155

42926

43034

43063

43302

172326

43689

43723

43520

44062

174994

44171

SourcesQuarterly National Accounts, ELSTAT, March 2024

0,2%
-0,5%
0,5%
0,2%
2,6%
0,7%
2,8%
1,6%
0,9%
-10,8%
-3,5%
-6,2%
-4,9%
-4,8%
10,6%
6,3%
9,4%
5,2%
10,8%
7,0%
4,6%
3,0%
6,3%
1,8%
1,6%
1,1%
1,8%
1,5%

1,1%

5308

6430

23289

6317

5559

4819

5607

22302

6392

5245

6739

5338

23713

7238

7714

7001

7061

29014

7328

7290

7813

8168

30600

6581

7092

8493

8069

30235

8229

-1,4%
30,0%
7,7%
18,8%
-10,8%
-9,2%
-12,8%
-4,2%
1,2%
-5,7%
39,8%
-4,8%
6,3%
13,2%
47,1%
3,9%
32,3%
22,4%
1,2%
-5,5%
11,6%
15,7%
5,5%
-10,2%
-2,7%
8,7%
-1,2%
-1,2%

22,3%

16614

17451

66812

17110

18457

18347

16163

70076

15381

13100

12408

14107

54996

15252

16406

18388

18248

68293

17608

18564

18179

18208

72560

18885

18611

18519

18585

74600

18095

7,1%
12,2%
9,1%
5,3%
11,9%
10,4%
-7,4%
4,9%
-10,1%
-29,0%
-32,4%
-12,7%
-21,5%
-0,8%
25,2%
48,2%
29,4%
24,2%
15,5%
13,2%
-1,1%
-0,2%
6,2%
7,2%
0,3%
1,9%
2,1%
2,8%

-5,7%

17636
17677
69210
17711
17716
18230
17565
71222
18147
14907
16750
16114
65918
17436
18948
20460
20979
77823
20105
21113
20795
21805
83819
20760
20981
21405
21811
84956

21683
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8,9%
8,0%
7,5%
6,2%
2,9%
3,4%
-0,6%
2,9%
2,5%
-15,9%
-8,1%
-8,3%
-7,4%
-3,9%
27,1%
22,2%
30,2%
18,1%
15,3%
11,4%
1,6%
3,9%
7,7%
3,3%
-0,6%
2,9%
0,0%
1,4%

3,1%



Medium- and LongTerm Prospects

Private consumption is expected to maintain its momentum in the second half of this year,
thanks to the increase in employment and wages, andgitaelual deescalation of inflation.

In addition, if we take into account the expected reduction in interest rates and the
implementation of the Greek Recovery and Resilience Plan, this positive trend is expected to

continue in 2025.

However, the slower descalation of the unemployment rate, the ongoing credit contraction

to households combined with the high cost of borrowing and their negative savings rate, as
well as a possible large increase in international energy prices withegoast negative
impacts on production costs and the -dscalation of interest rates will act as a brake on
further strengthening of consumption. Regarding public consumption, the targets for
achieving fiscal surpluses will lead to its contraction both ye&r and next year. For 2024,

the annual change in private and public consumption is estimated at +2.2%Z2arth
respectively, while for 2025 at +1.7% a@d4%.Total consumption is expected to be +1.3%
(2024) and +1.2% (2025).

Table3: Comparisorof Forecasts for Selected Economic Indicators for the Years 2024 and
2025 (at Constant Market Prices, Annual % Changes)

Ministry of European
Economy Commission 1B un IMF OECD
2024 = 2025 2024 2025 2024 2025 2024 2025 2024 2025
GDP 22%  23% 22% 23% 23% 2,4% 20% | 1,9% 2,0% 2,5%
Consumption : : : : 13% = 1.2%
Private Consumption ~ 1.7%  1,6% : : 22%  1,7% : : 1,7% 0,9%
Public Consumption 0,4%  0,0% : : 2,7%  -0,4% : : 1,4% 0,7%
Gross Fixed Capital 795  84% 6,7% : 88%  11,0% : ; 2,8% 9,1%
Investment
Exports 42%  4,0% : : 1,8% = 4,0% : : 1,3% 2,9%
Imports 38%  3,6% : : 58%  2,9% : : 3,4% 1,6%
Inflation (%) 28% 21% 28% 21% 3,0% 2,4% 27% | 21% 3,0% 2,3%
Unemp'iyme;'t(%ﬂbm 103% 9,7% 10,3% 9,7% 101% 9,3% 94%  87% 9,.8% 9,7%
orce,
General Government
Primary Balance (% 2,4%  25% : -0,8% : : 21%  21% 1,8%
GDP)
Current Account ; ; 5,2%  -4,8% : ; 6,5%  -53% -6,0% -4,0%

Balance (% GDP)

Sources: Mediunirerm Fiscabtructural Plan 2022028¢ October 2024 Ministry of National Economy
and Finance, European Economic Forecast Spring 2084y 2024¢ European Commission (EC), The Greek
Economy 03/24; October 2024 IOBE (FEIR), IMF World Economic Outlook, Fiscal Monitor April 2024

April 2024¢ IMF, Economic Outlook 116May 2024¢ OECD
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Fixed capital investment is expected to maintain its upward trend in both the second half of
2024 and 2025. The drivers of this growth include the expected further easing of monetary
policy, the acceleration of the implementation of the Greek RecoveryRasilience Plan, as
well as the improvement in the economic climate following the upgrade of the country's credit
rating. Furthermore, the faster descalation of interest rates is expected to strengthen the
low credit expansion to businessddore ecifically, for 2024, fixed capital investment is
expected to increase by +8.8% compared to the previous year, while for 2025 the growth rate

is expected to reach +11.0%

The external balance is expected to deteriorate compared to 2028)easicrease in total
imports more than offset the positive impact of the increase in exports in the second quarter
of 2024, with the Greek economy, however, maintaining its high degree of extroversion. For
2025, the projected increase in domestic demaddyen by accelerating investment, is
estimated to lead to a strengthening of both total imports and exports, with exports recording
a faster increase thanks to the increasing export capacity and strengthening competitiveness,
combined with the gradual revery of external demand. In addition, the upward trend in
export market shares and the steady increase in receipts from tourism will contribute to the
gradual further reduction of the current account deficit. We consider that the annual rate of
change oexports and imports will be +1.8% and +5.8%, respectively, in 2024, and +4.0% and
+2.9% in 2025.

Taking into account all the above, IOBE revises upwards its forecast for the recovery of the
domestic economy, estimating a growth rate of +2.3% in 2024 (from +2.1% in the previous
forecast of July 2024) and +2.4% in 2025, with some negative prospects,ttiedow growth

rate of the eurozone economy, the deterioration of the external balance and the persistence

of inflation and uncertainty at theagional andyloballevel

29



3. The Global and European Energy Market

3.1 Global Energy Market

The energy market volatility that began in midi HmM | YR R2YAYFGSR HAHH
invasion of Ukraine, with the energy crisis dominating, subsided in 2023 with energy prices
falling, but the situation in view of hostilities in the Middle East remaiagile. The need for

the transformation of the global energy system is now taking place in a more complex and
fluid macroeconomic and geopolitical context. The vulnerability of the fossil fuel era and the
risks associated with it are now more clearly \l&silwhile at the same time the opportunities

for emerging clean energy technologies are increasing at a rapid pace. However, many
uncertainties remain related to the resilience of energy supply chains, the risks to security and
affordability of the energyransition and whether the process of change will be rapid enough

to avoid very severe impacts from a changing climate. The energy transition is based on
electromobility and technologies such as wind, solar, photovoltaics, battery storage as well as

on electricity security and diversified supply for cleanhaologies and critical minerals

From mid2021 to late 2022, Europe was caught in an energy crisis caused by soaring oil, gas

and coal prices, which in some cases reached record highs, forcing households and businesses

G2 NYLAREf&@ NBRdAzOS (KSANJ O2y & diékainctichyimposediza & A | Q&
in response by the United States and its allies disrupted energy supplies, which were already

under pressure from the recovery in industrial production after the coronavirus pandemic.

2023 was the year in which energy prices fell, darbon dioxide (CO2) emissions rose

As shown in Figure 2, global carbon dioxide emissions from fossil fuels and cement increased
by 1.1% in 2023, reaching a new record high of 36.8 billion tonnes of CO2 (GtC0O2), according
to the 2023 Global Carbon Budget repfmom the Global Carbon Proje¢t]. While CO2
emissions from fossil fuels in 2023 fell in some regions, including Europe and the US, the report
records an increase in emissions globally, with this increase largely due to increased emissions
from Chinag without which the global total would dve remained roughly stable at 2022

levels.
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Figure2: Evolution ofGobal CQ Emissions 1959-2023

-~

37 5 Gt CO,

A~
Y 4

Source CarbonBrief

The study of the International Energy Agency (I&#itled: "World Energy Outlook 2024
(WEO 2024)[2] is particularly important as it is a key tool for global energy developments.
¢ KA & Re@itfdéddeés on thescalating risks in the Middle East and increased geopolitical
tensions at global level and explores a range of energy security issues that datidiers

face as they move forward with clean energy transition. With increased investment in clean
technolagies and rapid growth in electricity demand, the WEO 2024 study examines how far
the world has come on its path towards a more secure and swusilnenergy system and

what more needs to be done to achieve climate goals.

In particular, the new report highlights that current geopolitical tensions and fragmentation
pose significant risks to both energy security and global action to reduce greenhouse gas
emissions.The increasingly visible impacts of climate change, the dynamics behind clean
energy transition and the characteristics of clean technologies are all changing what it means
to have secure energy systems. A comprehensive approach to energy security mefirthe
extend beyond traditional fuels to cover the securartsformation of the electricity sector

and the resilienceof clean energy supply chainEnergy security and climate action are
inextricably linked: extreme weather events, exacerbated by decades of high emissions,

already pose significant risks to energy secufiy.

Clean energy transition Baccelerated significantly in recent years, shaped by government

policies and industry strategies, but there is more uncertainty in the near term than usual
o2dzi K2g GKSaS LRfAOASEA IyR ad0GNXGS3aIasSa oAft
current pdicies suggest that the world is set to enter a new energy market context in the

coming years, one characterized by ongoing geopolitical risks but also by relatively abundant

supplies of fuels and technologies. This new energy situation will include lasofoil and
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liquefied natural gas (LNG) that will emerge in the second half of the 2020s, alongside a large
production surplus in clean energy technologies, particularlars@hotovoltaics and

batteries

The next phase towards a more secure and sustainable energy system will take place in a new
energy market context, characterised by ongoing geopolitical risks but also by relatively
abundant fuel and technology production. Our detailed analysis of markktnbes and
supply chains highlights an oversupply of oil and LNG in the second half of the 2020s, alongside
a large oversupply of capacity in some key clean energy technologies, notably photovoltaics
and batteries. This provides a measure of securityresgdurther market disruptions, but it

also implies downward pressure on prices and a period of increased competition among
suppliers. The rapid growth of clean energy in recent years has come at a time of volatile fossil
fuel prices. The cost of clean tewlogies is falling, but maintaining and accelerating their

momentum in a world of lowefuel prices is another mattge].

In this complex global landscape, the emergence and strengthening of the clean energy sector
in recent years, with solgshotovoltaics and electric vehicles (EVs) at the forefront, provides

hope for the future. Investment in clean energy has increased by 40% since 2020, driven
primarily by the push to reduce greenhouse gas emissions, but also by the economic incentive

for mature clean energy technologies (Figure 3).

Figure3: Annual investments in fossil fuels and clean ener@p152024 (trillion USD

{ 2 dHN S
Clean energy is entering the energy system at an unprecedented pace, with more than 560
GW of new renewable capacity added by 2023, but its growth is far fr@sameacross
technologies and countries. Investment flows into clean energy projects are approaching $2
trillion each year, nearly double the combined amount spent on new oil, gas and coal

generationc and costs for most clean technologies continue to fallraf@ng in theaftermath
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of the Covidl9 pandemic. This helps installed renewable capacity grow from 4,250 GW today

to almost 10,000 GW in 2030 in the STEPS scenario, which falls short of the tripling target set
at the UN Climate Change Conference (COP28), but is enough, dwerakt the increase in

global electricity demand and drive ceakd electricity generation down. Along with nuclear

power, which is the subject of renewed interest from many countries;davission sources

of electricity generation are set to generateone thr y K I £ ¥ 2 EleciiiditySbefar@ NI R Q
2030. China stands out: it accounts for 60% of the new installed renewable energy capacity
added worldwide by 202% | y R /s KHotgJol@ic electricity generation alone is set to
exceed the totalUSelectricity demand today by the early 2030s.

Specifically,L 9 'Wodd Energy Outlook 2024 explores three scenarios that provide the
framework for how the future of energy will shape up and explore the impacts of various

policy choices, investent and technology trends

TheStated Policies Scenario (STEP®)yides a sense of where the energy sector is headed
today, based on the latest market data, technology costs, and-depth analysis of current
policy frameworks around the world. The STEPS scenario also provides the basis for optimistic

and pessimist sensitivityanalyses

TheAnnounced Pledges Scenario (ARSamines what would happen if all national energy
and climate targets set by governments, including net zero emissions targets, were fully and

timely achieved.

TheNet Zero Emissions by 2050 Scenario (NE&)s an increasingly narrow path to achieving

net zero emissions by mickntury in a way tat limits global warming to 16/ @

wSTEtSOGAYy3I G2RIFIeQa dzyOSNIFAyiGASas (GKS GKNBS YI
analysesfor renewables, electrification, liquefied natural gas (LNG) and how heatwaves,

energy efficiency policies and the rise of artificial intelligence (Al) could affect electricity

demand. The scenarios and sensitidtalysesllustrate different pathways that the energy

sector could follow, the levers that policymakers can use to achieve them, and the impacts of

these pathways on energy markets, security avdleda 8 A2y asx & ¢Sttt | a 2y L

incomes.

The IEA notes that coal will be the only fossil fuel whose use will decline over the next decade,

according to its Stepy-Step Policy Scenario (STEPS).lEheQa LINRP2SOG A2y a I NB ol
assumption that there will be impressive growth in renewable energy sources and electric

vehicle penetration by 2030. Although global energy demand will grow by 7% by 2030, the

first step before 2050 and the goal of achimyinet zero conditions, demand will shift largely

towards renewables and nuclear power. Howevessil fuels will remain in the spotlight as
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they will continue to represent more than 70% of supply, compared to an 82% share in 2022,

according to the same scenario.

Solar and wind power will continue to grow rapidly, becoming the main source of electricity
generation by 2025. The study says that investment in clean energintr@ased by 40%

since 2020, which has a positive impact on the creation of new jobs in the sector. More than
$1 billion is spent on solar power development every day, while more than 500 GW of
renewable energy capacity is expected to be added worldwideyear. However, it should

be noted that their growth still falls short of the goal of net zero emissions by 2050. Global
electricity demand is expected to grow rapidly in all scenarios, as a result of population and
income growth, as well as the eleciciition of an increasing number of energy emgkers. By

2050, electricity demand will increase by 80% from its current level in the STEPS scenario, by
120% in the APS scenario and by 150% in the NZE scenario. This additional demand will be
met mainly by lav-emission electricity sources, such as renewables, nuclear, fossil fuels with
carbon capture, hydrogen and ammonia, increasing their share of electricity supply in each
scenario. In contrast, the share of fossil fuels in electricity demand is expectaekctime
sharply from 2022 to 2050, with the decline reaching more than a third in the STEPS scenario,

three quarters in the APS scenario and almost 100% in the NZE scenario.

Despite record clean energy growth, tloirds of the growth in globaknergy demand
through 2023 was met by fossil fuels, pushing enesdgted carbon emissions to another

high. In the STEPS scenario, the largest sources of energy demand growth are, in descending
order, India, Southeast Asia, the Middle East, and Africaeder, clean energy growth and
structural changes in the global economy, particularly in China, are starting to moderate
overall energy demand growth, not least because a system with more electricity and rich in
renewables is inherently more efficient tharsystem dominated by fossil fuel combustion (in
which much of the energy produced is lost as heat). Individual year outcomes may vary in
practice depending on broader economic or weather conditions or hydropower generation,
but the direction under currenpolicy frameworks is clear. The continued growth in global

energy demand after 2030 can be met exclusively with clean energy.

Some 270 billion cubic meters of new LNG capacity per year has been approved and, if
delivered on schedule, is due to be commissioned by 2030, will be a huge addition to global
production. In the STEPS scenario, LNG demand grows by more than 2.5% per2(aar,

'y dzLJs NR NBGAaA2Yy FNRY fFad &@SFNRa F2NBOlFadG:s
gas demand. Europe and China have the infrastructure to absorb significantly more gas, but

the scope is constrained by their investments in clean enel§A. CC BY 4.0. Executive
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Summary 9 Emerging and developing economies that import natural gas generally need prices
of around $35 per million British thermal units to make natural gas attractive as a‘scgke
alternative to renewables and coal, but delivery costs for most nepog projects need to
average around $8 per million British thermal units to cover investment and operation. If
natural gas markets are to absorb all potential new LNG production and continue to grow
beyond 2030, this would require some combination of evewer prices, higher electricity
demand and slower energy transitiogswith less wind and solar, lower rates of building
efficiency improvements and fewer heat pumpghan is assumed in the STEPS scenario.
However, any acceleration of global energyns#ions towards the outcomes projected in the
APS or NZE scenarios, or a new major R@siza gas supply deal (which we do not include

in the STEPS scenario), wbakacerbate the LNG oversupply.

In the past five years, annual solar capacity additions have quadrupled to 425 GW, but annual
PV capacity is set to increase sixfold to more than 1,100 GW, a levelifHatly deployed

would be very close to the quantities required in the NZE scen@hie story is similar for the
abundant lithium battery capacity. The largeale introduction of these technologies in
developing economies would transform global trends, helping to meet growing demand in a
sustainable way and allowing global emissioasanly to peak in the coming years, as in the
STEPS scenario, but also to enter a significant decline, which is not the case in the STEPS
scenario. This requires concerted efforts to facilitate investment in developing economies,

while addressing the risktha lead to rising capital costs.

The increasing use of electricity by data centres, which is partly linked to the increasing use of
artificial intelligence, already has some strong local impact, but the potential impact of Al on
energy are broader and include better coordination of syseim power generation and
shorter innovation cycles. There are more than 11,000 registered data centres worldwide, and
they are often concentrated in certain regions, so the local impact on electricity markets can
be significant. However, globally, datantes represent a relatively small share of the total
increase in electricity demand by 2030. More frequent and intense heat waves than we
assume in the STEPS scenario, or better energy efficiency applied to new apjiaoizdsy

air conditioners¢ both produce significantly larger fluctuations in projected electricity
demand than a case with increased data centre penetration. The combination of rising
incomes and rising global temperatures creates over 1,200 TWh of additional global electricity
demand br cooling by 2035 in the STEPS scenario, an amount greater than the current

electricity consumption of the entire Middle East.
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The study concludes that despite the growing momentum of transition, the world is still far
from a path aligned with climate goals. Decisions by governments, investors and consumers
too often entrench the flaws of the current energy system, rather tharhpsit towards a
cleaner and safer path. There are some positive developments in the STEPS scenario, but
current policy frameworks still put the world on a trajectory for an average global temperature

0 & gsenousnisks fibri dlifee clapga. I0arf &
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scenario analysis highlights the prospect of buyers and consumers taking the lead in energy
markets for a while, with suppliers competing as they make fuel and technology choices that
have very different impacts oiné energy sector and its emissions. All parties must recognize
that there are consequences to continuing to use fossil fuels. There may be pressure to reduce
fuel prices for a while, but history has shown that one day the cycle will reverse and prices will
rise. And the cost of climate inaction, meanwhile, is growing by the day, as emissions pile up
in the atmosphere and extreme weather events take their own unpredictable toll. In contrast,
clean technologies that are increasingly ceffective today are et to stay that way, with

significantly reduced exposure to market volatility and lasting benefits for people and the

planet.[2].

Table4: Global Energy Supply by Fuel and Scené¥itoe), 2010-2050

H®n

c/

CAAGR (%)
Stated Policies (EJ) Shares (%) 202310
2023 2030 2035 2040 2050 2023 2030 2050

Total energy supply 536 629 542 876 682 691 722 100 100 100 07 04
Renewables 43 74 78 120 153 185 241 12 18 33 64 43
Traditional use of blomass 21 19 19 15 13 12 10 3 2 1 -38 -25
Nuclear 30 29 30 36 41 45 45 5 5 7 25 18
Naturat gas 115 144 145 153 153 152 152 23 23 21 08 0.2
il 173 187 192 185 189 182 176 30 29 24 02 -03
Coal 153 172 175 156 131 114 94 27 23 13 1.7 -23
Electricity and heat sectors 200 248 255 275 286 302 334 100 100 100 1 10
Renewables 20 41 43 78 108 138 182 17 28 54 88 55
Hydrogen 0 0 0 0 0 0 na. na.
Ammonia 0 0 0 0 0 0 na. na.
Nuclear 30 29 30 36 41 45 45 12 13 15 25 18
Unabated natural gas a7 56 57 58 56 54 52 22 21 18 01 -03
NaturalgaswithCCUS - - 0 o 0 1 - 0 na. na.
oil 11 9 8 4 3 3 2 3 2 -88 -61
Unabated coal 91 112 115 a8 76 63 a7 45 36 14 -22 33
Coalwith CCUS 0 0 0 i} 0 0 0 0 0 32 16
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Announced Pledges (EJ)

2040

Totalenergy supply 538 629 842 641 624 620
Renewables 43 74 78 140 197 251
Solat 1 6 8 K3 S5 g1
Wind 1 8 8 21 34 6
Hydso 12 16 15 18 20 22
Modern solid bioenergy 23 34 38 a8 58 64
Modern liquid bioghergy 2 4 5 10 12 14
Modern gaseous bloenargy 1 1 1 4 6 B
Traditional use ofbiomass 21 19 19 6 5 3
Nuclear 30 29 30 39 43 59
Naturalgas 115 144 145 138 121 106
Unabatad 108 i35 137 128 108 80
WithCCUs 0 1 1 2 5 7
Oil 173 187 192 178 156 133
Non-gnergy use 26 30 A 34 35 3
Coal 153 172 175 138 95 66
Unabated 151 169 172 134 87 i
WithCCUS 0 0 0 i 6
Electricity and heat sectors 200 248 255 271 285 34
Renewables 20 41 43 a8 134 180
Salar PV 0 5 6 27 43 71
Wind 1 8 8 pra | 34 &6
Hydto 12 L 15 18 20 22
Bioenergy 4 9 10 15 20 25
Hydrogen - - - 0 1 2
Ammonia - - - 0 1] 0
Nuclear 30 23 30 k] 439 59
Unabated naturat gas a7 56 57 53 43 36
Naturatgaswith CCUS - - - 0 1] 1
oil 11 3 8 4 2 2
Unabated coal 91 112 115 86 50 29
Coalwith CCUS - 0 0 0 3 4

78 8w

-
8 o |

uBr BB o

Shares {%)

100
12

'
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N Wow

N
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o’suosgoam

2023 2030 2050
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CAAGR (%)
202310:

-4.0
60

-29

n.a.
-8.1
-7.6
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CAAGR (%)

Net Zero Emissions by 2050 (EJ) Shares (%)

- N T s 0 BN 2023 to:
2030 2040 2050 2023 2030 2050 2030
Total energy supply 536 629 642 588 544 538 564 100 100 100 1.3 -05
Renewables 43 74 78 165 245 312 399 12 28 71 11 6.2
L ; 8 72 104 143 1 2 26 11
wind 8 8 2 1 2 3 1 0
Hyr 12 6 15 18 22 2 2 3 2
! lid bioens: 2 36 3 &4 1 7 £ 3 3 g 28
Moder 1id Dloenargy 2 5 12 12 5
Modern gaseous Dicenetg 1 ; ) 1 12 2 8.8
Traditional use of blomass 21 19 19 - - - - - na. na
Nuclear 30 29 30 a4 59 70 78 5 7 14 55 36
Naturalgas 115 144 145 126 79 53 31 23 21 5 -20 -58
Unabated 137 113 &2 32 7 21 g 1 2.7 10
With CCUS 1 ] 5 3 13 17 ) 1 3 38 14
oil 173 187 192 151 109 77 40 30 26 7 -34 -58
Non-ensigy use 26 30 31 3 32 31 2 5 € 5 9 ).3
Coal 153 172 175 101 51 25 15 27 17 3 -76 -88
Una 5 1 172 4 13 2 27 16 ( 8.1 15
with CCus 0 0 2 7 11 D 0 2 106 28
Electricity and heat sectors 200 248 255 268 286 329 408 100 100 100 0.6 18
Renewables 20 41 43 104 172 232 3 17 38 78 13 76
alar PY B 8 33 64 123 2 12 30 28 12
Wind 1 8 8 25 62 86 3 10 2
My 12 16 15 19 22 25
4 10 16 24 ( a6 2 0
Hydrogen - - - 2 4 5 1 1 na. na.
Ammonia - - - 1 1 2 0 na. na.
Nuclear 30 29 30 a4 59 70 78 12 17 19 55 36
Unabated natural gas a7 56 57 53 26 1 2 2 2 0 -10 -12
Naturalgaswith CCUS - - - 0 1 2 3 0 1 na. na.
Oil 11 9 8 2 1 0 0 3 1 0 -17 -25
Unabated coal a1 112 115 58 17 0 0 45 22 0 -84 -3
CoatwithCCUS - 0 0 1 4 6 7 0 1 2 117 30
Source IEA

The share of electricity in global final energy consumption has increased steadily in recent
decades and amounted to 20% in 2023. By 2030, the share of elecimimigases to 28%,
while in 2050 electricity accounts for 55% of global final energy consumptidine NZE

scenario (Figure 4)
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Figure4: Share of electricity in global final energy consumption in 2023, 2030 and 2050, by

scenario
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Another important report on the global energyisdzl G A2y Aa G KS a9 yiS NiER& GLAYOF
WSOASSE 2F 22NIR 9y SBNHEGOHMRIMKT oNR BRI IMRVZNIL = 2
main energysource in 2023, followed by coal and natural gas, which together accounted for

82% of primary energy use (Figure 5). The share of renewable energy sources (excluding
hydropower) in global electricity generation continued to rise, reaching 7.4%, up Ssix
percentage points from 2010 and driven by record solar and wind installations, surpassing the

aKFNB 2F ydzOf SI NJ SYySNHeésx gKAOK gla mxod /2FfQa
HT2 S R2g6Y odn LISNDOSYy(dl IS LRAYyGEA20KAT S yI (dzNI f

Figure5: Global Primary Energy Consumptip2010 & 202

2010
1,3%

= Oil » Gas W Cosal * Nuclear = Hydro m RES
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2023

| Oil B Gas n Coal Nuclear W Hydro m RES

Source Energylinstitute

CdzNII KSNXY2NB>X | O0O2NRAy3I (2 GKS LYGSNyYyldiaAz2ylFt 9
Lyl f@aAra I yR [g2bdbl6leckidty derfandisienpected to grow moderately

in 2023 by 2.2%, but at a slower pace than 2022, which was 2.4%. However, it is expected to

grow at a faster pace in the next two years, with growttimated to average 3.4% per year

through 2026. This increase in global demand is driven by the improved economic outlook,

which will contribute to faster growth in electricity demand in both advanced and emerging

economies. In advanced economies and €hin particular, electricity demand will be

supported by continued electrification of the residential and transport sectors, as well as the

notable expansion of the data center sector. The share of electricity in final energy

consumption reached 20% in 2B2up from 18% in 2015.

Renewable energy sources are expected to provide more than a third of total global electricity
generation by early 2025, surpassing coal. The share of renewable energy in electricity
generation is projected to increase from 30% in 2023 to 37% in 2026 gvatkth largely

supported by the expansion of increasingly affordable solar photovoltaics.

According to the IEA report, the rapid growth of renewable energy sources combined with
increasing nuclear generation will displace global coal production, which is projected to
decline by an average of 1.7% per year until 2026. This follows a 1.6% énaneesal
production in 2023 amid droughts in India and China that reduced hydropower generation
and increased codired electricity generation, which offset sharp declines in coal production

in the United States and the European Union.

Furthermore, in 2023, the sharp decline in gimed electricity generation in the European
Union was more than offset by production in the United States, where natural gas, which is

increasingly replacing coal, recorded its highest share of electricitgrggon. Global gas
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production grew by less than 1% in 2023, with an average annual growth rate of around 1%
projected through 2026. While gdsed production in Europe is expected to decline, global
production will be supported by significant growth in Asia, the Middle BagtAfrica amid

growing demand in these regions and the availability of additional liquefied natural gas (LNG).

Figure6: AnnualChangen Global Electricity Productioby Source 2019-2026
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In 2023, twice as much renewable energy capacity was installed compared to 2022, according
to the IEAreport "Renewables 2023Analysis and forecast to 20285], which predicts an
unprecedented rate of growth for thesenergy sources in the coming years, although it
estimates that it will be insufficient to address climate change. According to the same report,
the addition of installed capacity from renewable sources in 2023 worldwide was 507 GW,
almost 50% higher thami2022, as a result of continued policy support in more than 130

countries.

China was again the major driver of this growth (+116% in solar photovoltaics, +66% in wind
turbines in one year), with Europe, the United States and Brazil also achieving unprecedented

levels of growth.

According to the same report, the addition of new installed capacity of renewable energy
sources worldwide will continue to increase over the next five years, until 2028, with solar
photovoltaics and wind setting a record and projected to cover 96% oh#viscapacity, as

their production costs are lower than fossil fuels and countries' policies continue to support

these clean energy sources.
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Figure7: Renewable Electricity Capacity Additiobhy Technology And Segment
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By 2028, potential electricity production from renewable sources is expected to reach

approximately 14,400 TWh, an increase of almost 70% compared to @922.thecoming

five years, several renewable energy milestones are expected to be achieved

i

i

In 2024, wind and solar PV together generate more electricity than hydropower.

In 2025, renewables surpass coal to become the largest source of electricity generation
Wind and solar PV each surpass nuclear electricity generation in 2025 and 2026
respectively

In 2028, renewable energy sources account for over 42% of global electricity generation,

with the share of wind and solar PV doubling to 25%

Figure8: Electricity Generation by Technology Worldwid20032028
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Figure 9 depicts the growth trajectory of RES projects worldwide in terms of their installed
capacity, presenting an Average Annual Change Rate-20A3 0f9.4%, according to data

from the International Renewable Energy Agency (IRENA)

Figure9: Evolution of Installed Capacity of RES Units Worldwide

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Source IRENA

A common trend observed in 2028ross many regions worldwide was a significant reduction

in hydropower generation due to weather conditions, particularly droughts, low rainfall and
early snowmelt. As a result, global hydropower generation fell by more than 2% in 2023
compared to the preious year. The global hydropower capacity factor is estimated to have
fallen below 40% in 2023, which is the lowest rate recorded in at least three decades and is
well below the 20182022 average of 42% and the 20Pd@14 average of 44%.

Despite the growing trend of renewables, global total enengjgted CO2 emissions increased

by 1.1% (410 million tonnes) in 2023, reaching a new record high of 37.4 billion tonnes, as
NEO2NRSR Ay (GKS L9! NILMostlof this/inbrease 46%%)avasxda@ey & A Y
to lignite, while the global deficit in hydropower generation in 2023, due to drought, led to an
increase in emissions by 170 million tonnes. Without the drought, global CO2 emissions would

have fallen, according to th&A.
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FigurelO: GlobalEnergyrelated CO2 Emissions antheir Annual Changel19002023
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Wholesale electricity prices in various countries around the world fell in 2023 from the record
prices seen in 2022, lme with declines in the prices of other energy products such as natural
gas and coal. However, there were differences across geographical regions. Wholesale
electricity prices in Europe fell on average by more than 50% in 2023 from their record levels
in 2022. However, prices in Europe are still double their 2019 levels, while prices in the US in
2023 were only 15% higher than in 2019. The Nordic countries, with hydropower dominating
the energy mix, remain the only markets in Europe with average elégtpiices comparable

to those in the United States and Australia. Wholesale prices in Japan and India in 2023 also

remained above 2019 levels.
3.2 Europe & Energy Market

C2ft2Ay3 wdzdaAl Qa Ay@lLaazy 2F ! {NIAYS Ay cCSol
prices and the energy crisis that Europe recently experiencededhénent is aiming for

Ot AYIGS ySdziNy¥fAG& o0& HnpnI Ay@SadiAy3a Ay I a3IN
which in the followindgrigureds defined as grogalandconsumption, we see that the energy

transition is progressing more slowly than initially expected.
lf 0 K2dAK GKSNBX A& I KAIKSNI LISYySiNrYnlahRy 2F w9
consumption in 2023, compared to a decade ago, a slight decrease in the share of nuclear

energy and a significant drop in solid fossil fuels, the contribution of natural gas and oil

remains significant in the energy mix, with oil even increasing its share
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Figurell: Gross Inland Consumption in E2F, 2013
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Source Eurostat

Figurel2: Grosslnland Consumption in Et27, 2023
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Referring to electricity andcgording to theEmbe®@d& 9 dzNR LISy 9f SOABIA OA e wS.
the EU accelerated its transition away from fossil-heeded electricity generation in 2023,

with a sharp drop in the share of coal and gas and consequently in carbon dioxide emissions.

Fossil fuels fell by 19%, reaching their lowest level ever, renewghtes by a record 44%,

exceeding 40% for the first time, with wind and solar power leading this growth, generating

27% of the EU's electricity in 2023, thanks to large additions of installed capacity. In addition,

wind power generation reached the impgant milestone of overtaking gas for the first time

Record falls in coal, gas and CO2 emissions in 2023 left the EU with a cleaner electricity
generation mix as renewables tak&sf A T A OF y i & ( S slranskiénNdclea® @ ¢ KS 9!

electricity generation is in full swing
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generation fell by by a record 1§%. .causing emissions
arecord26%in2023 to fall by a record 19% ~

Source Ember

Clean generation reached more than tthirds of EU electricity, doublé# 2 8 a A f Qa aKI Nb X
KERNB NBO62dzyRSR YR ydzOf SFNJ LI NIGAIFffe NBO2ISNEB
in wind and solar. Coal was already in keagn decline, and that trend resumed in 2023. The

temporary slowdown in coal plant closures durihg energy crisis did not prevent a huge fall

in coal generation this year, with a wave of plant closures imminent in 2024. Gas generation

fell for the fourth consecutive year, and as coal nears pltagen many countries, gas will be

next to enter terminaddecline.

Fossil generation plummeted by a record 19209 TWh) in 2023, to account for less than a

GKANR 2F (GKS 9! Q& StSOGUNAROAGE YArH6TWANIE KS FANR
lowest level ever (333 TWh), making up just 12% of the EU eigctmix in 2023. Coal

generation halved from 2016 to 202327 TWh)Figurel4) due to a similar rise in wind and

a2t 1N 3SYySNXrGA2y d6dbopn ¢2KOd /2Ff LIXFyd Of 23 dzN
structural decline continues as a fifth of the! Q& O2 1 f Ff SS{i ¢Aff &aKdzi R?2
This includes 10 GW of cdakd power plants in Germany, most of which are scheduled to

close by 2024. In 2025, large numbers of doatl power plants will close in Italy, Poland,

Greece and Spaiifrigurelb).
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It is important to highlight that the collapse in coal use was not offset by an increase in natural
gas use. Natural gas production fell by 1582 (TWh) to 452 TWh, which was the largest
annual decrease since 1990! It was the fourth consecutive year dindein natural gas
production, which represented 17% of total EU production in 2023. In addition to the growth
of clean energy, the decline in electricity demand also contributed to the decline in fossil fuel
production. Specifically, it fell by 3.4984 TWh) in 2023 compared to 2022 and was 6.4% (
186 TWh) lower than the levels in 2021, when the energy crisis began. Of course, this trend is

unlikely to continue. With the rise of electric mobility, the rate of decline in demand is not
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expected to repeat itself in the coming years. To reduce fossil fuels at the speed needed to
meet EU climate targets, renewable energy sources will rteekkep pace with demand

growth.

The EU is steadily moving towards a transition from a fbssiéd system to one where wind

and solar power will be the mainstay of electricity generation. As this shift becomes more
evident, the factors that will enable a clean electricity system are l@soming increasingly
important. Alongside the development of wind and solar power, grids, storage and demand
response will define the electricity system of the future. Wind power recorded a record annual
growth rate in production in 2023 at 55 TWh (+13%)is meant that wind power production
surpassed natural gas for the first time. Electricity generated from wind amounted to 475
¢2 KX SljdzA@ItSyid G2 CNIyOSQa G201t St SOGNROAGER
It was the only year that wind genation exceeded coal (333 TWh) other than 2020, when
the effects of Covidd9 were present. Also, an additional 17 GW of wind power capacity was
installed in 2023 compared to 16 GW in 2022. However, this rate needs to exceed 30 GW per
year by 2030, if th&U is to meet its climate targets.

CAIMAEBK I 2NB9t SOGNRAOAGE DHEINI GA2Y o0& { 2dzN

Source Ember

Ember data shows that for the first time ever, more than a quarter (27%) of the electricity
generated in the EU in 2023 came from wind and solar, up from 23% in 2022. This pushed the
share of electricity generated from renewables to a record high of 44¥abided wind and

solar generation increased by 90 TWh, also a record increase, while additional renewable
capacity installed in 2023 reached 73 GW. Solar continued to grow rapidly, with 56 GW of new
capacity added in 2023, compared to 41 GW in 2022 (up6}3®@n the contrary, electricity
production from solar parks failed to approach the annual increase in production recorded in
2022 (+36 TWh in 2023 compared to +48 TWh in 2022).
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Source Ember

Overall, electricity networks, energy storage and other factors contributing to system
flexibility will become increasingly important in the future, as the sharsviofl and solar
energy will continue to occupy a larger share in the electricity generationRegarding the
evolution of installed capacity of RES units in the European Union, it shows an increase from
2012 to 2023 with an Average Rate of Change of §Fgarel8) [6].
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Figurel9illustrates the evolution of the monthly electricity generation mix in the EU from
2017 to 2023, alongside the share of different energy sources in electricity generation,
accoRAYy3d (2 (KS 9 dza®ualfetlyyReporgori Eurapeai Rlettficity Markets
[9]. In the third quarter of 2023, reduced electricity demand combined with increased RES

production contributed to a 23% reduction in fossil fuel production compared to the previous
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year. RES electricity production increased by 15% in the third quarter of 2023, while its share
in the energy mix reached 43% (from 37% in the third quarter of 2022). According to Chart 18,
this increase is mainly due to the notable increase in solar %y (233 TWh) as well as onshore

wind by 21% (+13 TWh). Hydroelectric generation also improved by 12% (+8 TWh), while

offshore wind generated 14% more electricity (+1 TWh).

CAIdMRR yiKt& 9f SOGNAROAGE D&WSINI GAZ2Y aABE Ay
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Meanwhile, total CO2 emissions from energy combustion activities in the European Union fell
by almost 9% in 2023220 million tonnesMt). The main driver behind this decline was the
growth of renewable energy sources, with wind power surpassing bothralagyas and coal

in electricity generation for the first time, marking a historic milestone for the energy
transition in the region. The reduction in industrial activity in Europe in 2023 also contributed
significantly, accounting for 30% of the total a@h@O2 emission reduction. High energy
prices, interest rates, weak domestic demand and strong international competition pushed

industrial production in the European Union to contract in 2023.
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protecting citizens from higher energy prices. Energy prices stabilis2@li3 after a volatile

2022, but prices and daghead volatility remained highehan before the energy crisis

Lower gas prices, in turn, contributed to lower dayead prices throughout 2023,

complemented by a mild winter and energy conservation efforts. In 2023, the average day

I KSFR LINAROS 4l a edoka2K: fSaa d(dKry KIFI{F GKS | @
However, the average deshead price was still more than double that of 2019. Similarly, price

@2t GAftAGE NBYIFIAYSR KAIKSNI GKFYy 0ST2NBE GKS ONX
from the global increase in gas prices. In 2023, the EU reditsdependence on fossil fuels,

thus contributing to lower electricity prices across the EU. However, price fluctuations still

existed with countries that rely more on natural gas in their energy mix experiencing higher

prices.

l SNIF 3S St SOGNROAGeE LINKROSa ¥Stt Ay SIFOK aSyYoSN
G2 LINRAOS& 2F empn (2 eonnka?2 K /MWh theeshalth = o6 dzi N
recorded in 202 Map 1). The highest prices were recorded in Ireland and Italy, while the

lowest prices were recorded in the Scandinavian peninsula due to tinedaimce of hydraulic

reservoirs

Map 1: Average Annual Electricity Pricamd Annual Differencen EU27/EEA (Norway),
Switzerland- 2023 €/ MWh, %)
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A characteristic of the year 2023 was the explosive increase in negative electricity prices in
European wholesale markets, as a result of the increased penetration ofNREFS2).
According to the 2024Viarket Monitoring Report "Key developments in EU electricity
wholesale markets 2024 Market Monitoring Report" by the European regulator ACER, cases
of negative prices shot updm 558 in 2022 to 6,470 in 20280].

Map 2: Negative Electricity Prices in EU Member States in 2023 (Number of Events)

375
434

467

401 434
374 381
1
P 429 29
100
368
281 100
48 ik 8470
315 43
221 300
134
90
1M1 74
147 76 32
96
0
94
o 1
0
0 0 ’
0
0
B 1823
0
234 925 952

510 558

1 21
Source ACER

One of the immediate measures agreed by EU countries was to increase gas reserves to ensure
adequate supplies for Europeans astdble energy prices. To this end, EU countries, within
the Council, adopted a regulation in June 2022 to ensure that storage capacities in the EU

were filled before the colder months and could be shared across the EU in a spirit of solidarity.

The regulation provided that underground gas storage on the territory of the Member States
had to be filled to at least 80% of capacity before the winter of 2022/2023 and to 90%ebefor
the following winter periodsThe regulation was implemented quickly. In October 2022, the
filling level reached 90%. Throughout 2023, the filling level was significantly higher than in

previous yeargFigure21).
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Figure21: Filling Level of Natural Gas Storage Facilities in the 20212023

Source Gas Infrastructure Europe

EU natural gas storage at the end of March 2024, considered the end of the 2023/2024 winter
season, stood at 58.32% full, according to data fromBENT S@5 platform. This is around 3
percentage pointy 2 NB G KFy fFaid @SkFNRa FAEfAy3a NFXas

Figure22: Natural Gas Storage Filling Level at tBed of the 2023/2024Winter Season in
the EU

Source: ENTSG5E

A generally mild winter across Europe, large LNG imports, weak economic activity and EU
demand reduction targets have all contributed to limiting natural gas use. Demand was
around 20% lower in February 2024 than the 2@D21 average, according to dataiin the

Bruegel think tank. Ahead of the 2023/2024 winter season, gas tanks were almost full in all
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EU countries with storage facilities. Most EU Member States have gas storage facilities on their
territory. Storage capacity in five countries (Germany, Italy, France, the Netherlands and
Austria) accounts fortwal KA NRa 2F (GKS. 9! Qa d2a4rt OF LI OAde

Regulation (EU) 2022/1032 provides that underground gas storage on the territory of the
Member States must reach at least 90% by 1 November each ypeanrding to the
regulation, countries without storage facilities should store 15% of their annual domestic gas
consumption in reserves located in other Member States and thus have access to gas reserves.
This mechanism strengthens the EU's security ofsgaply and ensures a shared financial
burden for filling the EU's storage capacity. Member States with lower storage capacity

cooperate with those with larger facilities to secure their reserves.

In late February 2024, wholesale natural gas prices in Europe fell to their lowest point since

the start of the war in Ukraine (February 24, 2022) due mainly to the mild autumn and winter

in the northern hemisphere, which kept natural gas stoaksigh levels for the season.

European TTF natural gas prices on the Amsterdam Energy Exchange (DuUtdteTIrensfer
CIFLOAfAGE Dbl GdzNY £ 3L a Fdzi dzNB &élonedHt ldegl Sik®May 2 € HH K a
2021.Prices have plunged by almost 95% from thek 3 Ka 2F eceopmka2 K NBEO2 NR!

2022, despite increased geopolitical tension in the Middle East and the Red Sea.

Furthermore, while Houthi rebels in Yemen continued their attacks on shipping in the Red Sea
into 2024, they have failed to significantly curtail natural gas supply, as LNG ships are heading
from Qatar to Europe by circumnavigating Africa, albéihwlelays and at greater costhe

sharp drop in natural gas prices reflects a broader trend driven by a mix of climatic and
economic factors, including warménan-average temperatures in the Northern Hemisphere
(North America, Europe, Far East), a notable dedh both industrial and residential demand

for natural gas, and massive LNG imports

4. Energy Policy Targets

41. %001 PA8O 4A0CAOO

Since 2020, the European Commission has set raorbitious targets for 2030 and has
integrated the climate neutrality objective by 2050 into the National Energy and Climate Plans

(NECPs) of all Member States. In relation to this objective, the Greek government has

submitted a Longrerm Energy and Clima&trategy, as a separate study within the NECP.

Today, however, the lonrgerm targets and the plan to achieve them are integrated into the
main NECP, which therefore covers the entire period from now until 2050, providing more

details on the plan to achieve the 2030 targets.
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The European Union has set ambitious targets in its effort to tackle climate change and
transition to a more sustainable energy system. These objectives were formulated within the
framework of the "Clean Energy for All Europeans" packaggch includes the Renewable

Energy Directiviethe Energy Efficiency Directivand the Governance Regulatfon
Themain objectives set for EU Member States in the NE@GPthe following

w Reducing greenhouse gas emissio®s55% reduction by 2030 compared to 1990
emissions, and achieving climate neutrality by 2050. As part of the European Green
Plan, the Commission proposed in September 2020 to increase the 2030 greenhouse
gas emission reduction target, including emissiond eemovals/absorptions, by at
least 55% compared to 1990. In addition, it is envisaged, among other things, to
extend the application of the trading scheme to emissions from maritime transport,
as well as to implement earbon offsetting and reduction scheme for international
aviation. A new standlone emissions trading scheme is being created for buildings,
road transport and fuels for additional sectors. It foresees, among other things, an
increase in the overall amlxn for emission reductions by 2030 in the sectors
covered by the EU Emissions Trading System (ETS) to 62%. The Effort Sharing
Regulation sets binding annual greenhouse gas emission targets for Member States in
sectors not covered by the EU Emissions Tfigd@ystem (EU ETS) or the Land Use,
Land Use Change and Forestry (LULUCF) Regulation, such as road and inland maritime
transport, buildings, agriculture, waste and small industries

w The Land Use, LaAdse Change and Forestry (LULUCF) Regulation establishes a
binding obligation for the EU to reduce emissions and increase removals in the land
use, landuse change and forestry sector§he new rules set an increased-wide
target for net greenhouse gas removals of at least 310 million tonnes of CO2
equivalent by 2030.

w RES penetration:The indicator for RES as a percentage of gross final energy
consumption in 2030 will amount to at least 42.5% (which may increase to 45%),
accompanied by individual targets per consumption sector (electricity, heating
cooling and transport).

w Energy efficiency in 2030 equal t&1.7% measured as a percentage change in final

energy consumption compared to the 2030 version of the 2020 Reference Séenario

2 https://ec.europa.eu/commission/presscorner/detail/el/IP_16 4009

3 https://eur-lex.europa.eu/legatontent/EL/TXT/PDF/?uri=0J:L_202302413

4 https://eur-lex.europa.eu/legatontent/EL/TXT/PDF/?uri=CELEX:32023L1791

s https://eur-lex.europa.eu/legatontent/EN/TXT/PDF/?uri=CELEX:02018R-P8231120

6 https://energy.ec.europa.eu/datand-analysis/energymodelling/eureferencescenarie2020 _en
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w Blending of biofuel{advanced and above the limit for conventional) and renewable

gases of notbiological origin as percentage of transport fuels

Additionally, they are taken into account

®w w ¢308al Climate Furfdwhich aims to address the social and distributional
impacts of the new emissions trading system for buildings and road transport. Based
on sociaklimate plans to be drawn up by Member States, the Fund aims to proceed
with support measures and investments for the benefit of vulnerable households,
very small businesses, transport users.

w The national emission reduction commitments set out in Directive 2016/2284/EU
(NECD), which was incorporated into national law by J.Y.A. No.
YPEN/DNEP/67467/3577 (Government Gazette 4740/B/23.10.2018), for the years
from 2020 to 2029 and from 2030 onwartty the pollutants sulfur dioxide (SO2),
nitrogen oxides (NOx), nemethane volatile organic compounds (NMVOC), ammonia

(NH3) and suspended particulate matter

Following the European Climate Law 2021/1119 establishing a framework aimed at achieving

Ot AYIGS ySdziNlIfAGEe>S DNBSOS Syl OGSR F2NJ GKS FAN
105), which sets specific targets, including reducing greenhouse gasamailsg 55% by 2030

and by 80% by 2040 (compared to 1990 levels) and achieving climate neutrality (i.e. zero total

greenhouse gas emissions) by 2050.

Figure23: The European Green Deal

Mo lisangg resiarct
vl 1OsIpnnug Innovatson
Transforming the '
EU’'s economy fora : "
Ircrmaniog e EA° Climade A rero polhgion amblition
muunmp)ummm sustainable future 1ot a toxsc tree enviramment

/ \
\

Supphyinig Clean, af Tordatde Preserving s testoring
atwl set e sy The e osypsten atid lodiersity
I 1
Mol ing sty Fromy "Fartul 1o Fork® & fair,

for o Chaan sl Cleedhar econony "ld:::".ﬂ :mmly
iy Lai

Db aend reaovationg i an Alcederatiog e shift ty
ety atul resimiree efficimt way semtadendile el wivaet trobility

Financitwy the trassition

TheEU asa A European
global leader I Climate Pact

Source European Commission

7 https://eur-lex.europa.eu/EL/legatontent/summary/sociatlimatefund.html
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Therefore, the latest NECP incorporates the objectives of the National Climate Law, the
objectives within the framework of the European Union policy (REPowexttLFit-for-55 in
the context of the European Green D®alnd the final European Directives on RES, energy

efficiency and others.
4.2 National Targets

The Greek government intends to utilize the National Energy and Climate Plan (NECP) as the
main tool for shaping the national energy and climate policy until 2050. Through the NECP,
the priorities and development potential of our country in energy and alérchange issues

are highlighted and a specific roadmap is provided for the achievement of specific quantitative
and gqualitative goals, which will describe priorities and policy measures in a wide range of

development and economic activities for the bemef society.

The main objective of the NECP is the design, programming and implementation of the most
socially, environmentally and economically efficient policy measures that will contribute to
the achievement of the mediurterm and longterm national energy and clint& objectives,

will contribute to the economic development of the country, while at the same time
responding to the challenge of reducing energy costs and generally protecting end consumers

from high prices of energy products and services.

The national energy and climate objectives for 2030 are formulated taking into account
specific quantitative obligations undertaken by Greece as a member state, the characteristics
and specificities of our national energy system, the domestic potentighodevelopment

of technologies and applications, the adaptation capabilities, as well as the esmmi@mic

characteristics of the country.

Through this process, the national targets are adjusted to the corresponding central European

targets (i.e. the targets for the sectors included in the Emissions Trading System, for RES, for

Energy Efficiency) and which are finally proposed within the émmork of the NECP. In

addition, the main quantitative policy targets set for the period up to 2030 are also
GAYUSNNYSRAFGSE GFNBSGAE F2NJ GKS NBRdzOGAZ2Y 2F 3N
where the goal of the Greek government is to particgat the commitment for a cliate-

neutral economy at EU level

The green energy transition aims to make the country's energy system climeateal, i.e. to
reduce carbon dioxide emissions from the combustion of fossil fuels to almost zero and to

make processes that emit greenhouse gases that do not come from erergtesneutral.

8 https://commission.europa.eu/strategand-policy/priorities2019-2024/europeangreendeal/repowereu
affordablesecureand-sustainableenergyeurope en?prefLang=el
9 https://commission.europa.eu/strategand-policy/priorities2019-2024/europeangreendeal el
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The goal is for the net sum of positive and negative GHG emissions, taking into account the
additional absorption of carbon dioxide by land, forests and the sea, to be equal to zero by

2050 and to continue in perpetuity.

The path towards this goal begins with the 2030 milestone for which EU legislation provides
for a wide range of targets in all energy sectors in order to drastically reduce GHG emissions.
The individual sectoral targets for 2030, as well as the regulat@mmsspecifications,
infrastructure and technologies, are intended to guide all sectors in choosing the appropriate
investments and changes so that the ambitious emission reduction path continues and
accelerates during the period from 2030 to 2050. An imediate milestone is 2040 for which

the National Climate La\wprovides for a specific emission reduction target and for which EU

legislation has not yet been concluded

The government supports in its logrm strategy a path towards a climateutral economy,
aiming to improve the competitiveness of the economy and businesses, create new jobs,
strengthen the role of the consumer and overall operate competitive energketsafor the

benefit of society.

Table5 summarizes the revised national targets in relation to the targets set in the initial NECP
draft submitted in December 2019

Table5: Summary of Nationallargetsand Indicators of the Revised NECP

Year2030 Year2035 Year2040 Year2050
Achievement of

goals EU NECP NECP NECP EU NECP

target projection  projection projection  target projection
Reduction in GHG
emissions compared
to 1990* (with
LULUCF)

-55,0% -58,0% -69,0% -80,0% -100,0%  -98,0%

RES in gross final
energy 42,5% 43,0% 60,6% 77,2% 95,8%

consumption**

RES in gross
electricity 69,0% 75,7% 96,2% 102,8% 100,0% 1008%

consumption***

10 https://www.elinyae.qgr/sites/default/files/202205/105a 2022.pdf
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RES in heating and

_ 52,6% 60,6% 75,%% 84,1%
cooling**
RES in buildings**  49,0% 72,2% 86,0% 93,3% 95,1%
RES in industry** 34,0% 43,0% 57,3% 65,8%
RES in transport**  29,0% 134% 43,2% 69,0% 96,1%
Advanced biofuels +
RFNBO (% of 5,5% 4,6% 11,2% 14,2% 132%
transport fuels)**
RFNBO (% of
transportation 1,0% 0,9% 5,4% 11,5% 30,9%
fuels)**
SAF (Sustainable
Aviation Fuel) of 5,0% 16,2% 25,3% 38,0%
biological origin
6,0%
SAF (Sustainable
Aviation Fuel) of 1,0% 4,1% 8,1% 43,9%
non-biological origin
Final energy
_ 14,6 15,2 14,1 13,4 12,2
consumption (ktoe)
Primary energy
17,1 17,8 168 16,3 169

consumption (ktoe)

* Domestic energy consumption and international air transport

** Calculation according to RED Il forecasts, through the tool "Eurostat Sharestool
Draft_version 5"

*** (RES InjectionStorage Losses) / (Net Production + Net Imports + Own Production
Consumption

Source NECR2024)
4.3 Energy Security in Europe and Greece

The developments of recent years have radically changed the economy and energy markets.
The pandemic was a global shock that temporarily reduced energy demand and prices, but at
the same time triggered an ambitious response from the European Un&oresmpnse that
created new resources (the Recovery and Resilience FRRF), which our country is using

to accelerate the energy transition. In addition, it led to a surge in inflation in the period that
followed, after a sharp increase in demand was obseriany of the actions described in

the NECP are feasible because of the RRF, which did not exist in 2019. The gradual exit from
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the pandemic also led to an increase in energy pricés natural gas and carbon dioxide
(CO2) emission prices, the increase was unprecedented. In early 2022, Russia's invasion of
Ukraine followed, which sent pricegspecially of natural gas and, bytexsion, electicity -

soaring to new heights

Figure24: Evolution of Natural Gas anBlectricity Prices20222023

RUSSIAN EU POLICY RESPONSE
AGGRESSION & B e s
SUPPLY CUTS N maaae e
EU ELECTRICITY wholesate
end Aug-2022 to
- 84%) ma aug 2023
’, \,
PRICES |
A ~\ [\ ~ end Aug-2022 2
| \ > ‘~-1\ mid Aug-2023
. | La ~ ! |

Source European Commission

Overall, the energy crisis has led to five main trends. First, the price spike has completely
changedthedar-no-i NI yaAdA2y aOSYyFINA2®d LY HnuHHX DNBSOS
importscO2 YLJ NBR (2 (KS em 0Af f Ar2bgfordthe casislSyeli 2y | O
O2dzy iNBE KI & OKIyyStSR lfty2ald ewmn oAffA2Yy (G2 L
effects of precisiolg an amount equal to 4.8% of GDP for that year. The cost of CO2 emissions

has also risen. Therefore, the scenario of avdi@nsition¢ with more natural gas and more

pollutants ¢ has a higher cost today, compared to the cost it had when the 2019 NECP was

designed.

Second, the energy crisis brought abouwignificant drop in the demand for natural gas in
2022 (19%) and electricity (6.7%) for the entire territory. Third, the energy flows in SE Europe
have changed. Our country imported much more LNG and increased natural gas exports to
Bulgaria and other couries. The new landscape in the region creates significant
opportunities for Greece to deepen the role it has already played as a pillar of energy security

in the region.

Fourth, the energy crisis has changed Europe's strategy, with the main goalsatibdee on

Russian fossil fuels and accelerating the energy transition. New targets are set for alternative
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fuels (e.g. hydrogen, biomethane, etc.), while great emphasis is placed on production chains

and on strengthening Europe's resilience.

Finally, the increase in prices brought about by the crisis affects a series of policies in the
country's energy strategy. It creates a need to reduce energy prices, to protect vulnerable
households, but also to limit cost increases for specific actionksiafnastructure. At the
economic level, the rise in interest rates changes financial data, increasing the cost of
borrowing and therefore the cost of new investments. It is obvious that the changes brought
about by the energy crisis interact with otheetrds, structural and lonterm. Globally, we

are seeing a continuous decrease in the cost of photovoltaics, wind farms and batteries,

despite the inflationary pressures observed in 2022.

In Greece, the installed capacity of photovoltaics and wind farms doubled in four years, and
RES cover almost 50% of the production of the country's interconnected system. The changes
in energy coincide with a new juncture for our country. The recovelywastment grade,
thanks to the positive assessment of the Greek economy, closes a cycle that lasted more than
a decade. Our country now has access to new funds that can be channeled into the energy
transition. Faster economic growth creates both a positivomentum for investments but

also leads to an increase in fuel consumption (mainly for road transport and air trangport)

which is a challenge
The Case of Europe

The European Union, over the past two decades, has shaped the regulatory framework for
achieving energy security in its territory, with successive European regulatory rules and a
series of mechanisms for managing domestic energy production and demandveéipis

regulatory framework did not prevent the energy crisis in 2021 that was caused, initially due
to the war between Russia and Ukraine and later, due to the significant chronic endogenous

systemic problems facing the European energy sector.

More specifically, with its existing European regulatory legislation and regulatory
mechanisms, the EU was unable to prevent the explosion of European gas and electricity
prices in the period 2022022. Thus, from late 2021 to m&D22, in order to safegud energy
sufficiency in Europe, the EU was forced to take successive emergency measures in the

European electricity, gas and oil markets.

Initially, the EU took measures for 12 months, with the main goal of successfully managing the
supply and demand of gas and electricity in the Union in the winter of 2022/2023. In the
summer of 2023, the EU decided to extend the measures for the win2023/2024.
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The emergency measures, among others, concerned the reduction of natural gas
consumption by 15% in all EU national markets, compared to their average domestic
consumption over the last five years, the acceleration of natural gas storage in the Union's
territory to meet demand in the winter of 2022/2023, common LNG markets with the
organization of three European auctions for the purchase of natural gas from international
markets, the demonstration of solidarity rules and procedures between states, the
acceleation of the construction of new RES projects, the imposition of an upper ceiling on
natural gas sales prices in European wholesale natural gas markets by establishing a
mechanism for correcting market prices and the granting of free choice to MembersSiat

the measures they can take to limit the explosion of electricity and natural gas prices in their

territory.

In the case of the oil market, the European Union followed the decisions of the Group of 7
Developed Countries (G7) which focused on excluding Russian oil from their markets and

imposing a ceiling on the maximum selling price of Russian oil to third éesintr

The European Court of Auditors (ECA) recently warned that the European Union will have to
overcome significant "obstacles" in order to adssea possible new energy crdidn its

NBLR2NI> Al y2iSa (GKIFrad gKAES GKS 9! KlFha GFr{1Sy a
GAyadNHzy &y RIFt AyallideNayE 3 a3 GKS o0SySTAGAa 2F (KA
9/ ! fa2 KAIKfAIKGA aSOSNIft yS¢g aOKItftSyasSas
its longterm gas supply, such as greater reliance on imported LNG, as well aseti¢one

decarbonise part of its natural gas consumption.

The report recalls that the gradual cessation of natural gas imports from Russia, which in 2021
represented 45% of EU natural gas imports, caused a supply crisis, which in turn caused prices

to rise. Specifically, in August 2022, the wholesale price afzhit t 3+ & LIS { SR G € c
002YLI NBR (2 epmkaz2K Ay ! dz3dzA0 HAHMO O

aSYoSN) {dFi6a adGlNISR adoaARAAAYI 3Fa FyR Sf 8¢
2022 alone) in order to reduce the impact on households and businesses. By the end of 2023,

the EU had successfully switched to sources other than Russia fasisugply, and prices

stabilised, reaching p,iONRA aA & f S@PSta o6& SIFENI& Hnuscale G¢KS ON
AYy@rairzy 2F ' {I{NIAYS Ay HnuH (GSaGSR GKS 9! Qa NB
increased sharply, putting significantste on households and businesses, but fortunately we

RAR y2G F+r0OS | &aSNAR2dza 3+ a akK2NIF3aASz¢ alFAR 9/!

foreign gas, the EU should not be complacent when it comes to security of supply. Moreover,

11 https://www.capital.gr/diethni/3820877/europaikeelegktikasunedrici-asfaleiatou-efodiasmoutis-e-e-me-
fusiko-aerio-denreinaregguimeni/
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there are no guarantees for consumers that prices will be affordable in the event of a major
adzLJLX @ ONR&AAA Ay (GKS FdzidaNBzXé¢ KS y2GSRO
During the energy crisis, the EU achieved its target of reducing gas demand by 15%, but the
ECA could not verify whether this was due solely to the measures taken or to external factors

(such as high gas prices and a warm winter).

Similarly, the EWide gas storage capacity requirement was met, exceeding the 90% target.

This is, however, in line with normal storage levels before the crisis. The ECA was also unable

G2 Faasaa o6KSGKSNI KS AYLIE SYEYhtimatklppsid@#HF | a Ol L
as prices have remained at a much lovevel since it was introduced

Figure25: EnergyDependence in Europe2000and 2020
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Among the measures taken was the launch of the Aggregafs&ttbrm!? to provide an
alternative gas trading channel through common markets. Again, the ECA could not determine
whether this platform provided added value compared to other existing ones, as the
differences in gas prices between EU Member States caused by sieelad already been

significantly reduced when the Aggregatepltform was launched.
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The reduction in dependence on Russian fossil fuels is a tangible reality. Pipeline gas imports
from Russia have fallen sharply, while LNG import volumes from reliable partners such as the

United States and Norway are increasing.

The share of Russian pipeline gas in EU imports fell from over 40% in 2021 to around 8% in
20233 In terms of pipeline gas and LNG combined, Russia accounted for less than 15% of total
EU gas imports. This decrease was mainly due to a sharp increase in LNG imports and an
overall decrease in EU gas consumption. Norway and the United States were suppiers

of natural gas in 2023. Norway supplied almost 30% of all natural gas imports. Other suppliers
include North African countries, the United Kingdom and Qatar. In 2023, the EU imported over
120 billion cubic meters of LNG. In 2023, the United Statas the largest supplier of LNG to

the EU, accounting for almost 50% of total imports, while in the same year imports from the

US almost tripled compared to 2021.

Chart 24 shows a comparison of the filling level of natural gas storage facilities during the
period 20212023. In 2022 and 2023 the average filling level was much higher than in 2021. In
2022, the filling target of 80% was reached in August. In 2023illihg level was above 80%

since July and above 90% since August

Figure26: EU Natural Gas Storage FacilityifglLevel, 20212023

Sources Gas Infrastructure Europdsuropean Commission

Most EU Member States have gas storage facilities on their territory. The storage capacity of
five countries (Germany, ltaly, France, the Netherlands and Austria) represents 2/3 of the total
EU capacity. According to the regulation, countries without gfer@cilities should store 15%

of their annual domestic gas consumption in tanks located in other Member States and thus

have access to gas stocks stored in other Member States. This mechanism strengthens the

13 https://www.consilium.europa.eu/el/infographics/egassupply/#0
14 https://www.consilium.europa.eu/el/infographics/gastoragecapacity/#0
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EU's security of gas supply and ensures a shared financial burden for filling the EU's storage
capacity. Member States with smaller storage capacities cooperate with Member States with

larger facilities to secure their stocks

France, Germany, ltaly and the Netherlands are the countries with the largest storage

capacity. Greece, Estonia, Ireland, Cyprus, Lithuania, Luxembourg, Malta, Slovenia and Finland

do not have any gas storage facilities. However, under the Gas StoragatRegthey will

have to make solidarity arrangements with other Member States to secure their own gas

reserves. Importing LNG is a means of diversifying the suppliers and routes used by the EU to

supply natural gas. Importing LNG has become particularigLJ2 NIi | yG F2tf26Ay 3
Ay @lLairzy 2F !I{NFrAYS FyR GKS 9! Qa ySSR (G2 NBRdz
9! A& (GKS ¢g2NIRQA fIFINHSad AYLRNISNI 2F [bDXI AYL
previously mentioned. The largest LNG ortprs in the EU are France, Spain, the Netherlands,

Belgium and ltaly.

Russia's invasion of Ukraine and the use of gas supplies as a weapon have prompted EU
Member States to further develop LNG infrastructure. Some planned investments are treated
as EU projects of commamterest, benefiting from simplified procedures and, in some cases,
co-financing through the Connecting Europe Facility. Thanks to these investments, the EU's
LNG import capacity increased by 40 billion cubic meters in 2023, and an additional 30 billion

cubic meters are expected to be made available in 2024.

Spain, France, Italy, Portugal, Belgium, the Netherlands, Croatia, Poland, Greece, Finland and
Lithuania have LNG terminals in operation. More than 12 LNG terminals are planned across

the EU, withsome already under construction
The Case of Greece

The country's main priority is to increase the diversification of import sources and routes in
order to strengthen the security of energy supply. At the same time, reducing energy
dependence whiledeveloping domestic energy sources, compatible with the goals of
achieving climate neutrality by 2050, is obviously the first and constant priority, especially in
the context of a longerm energy plan. However, as long as this energy dependence remains
at high levels and in order to avoid events such as the energy crisis that the country faced in
the period 2008009 and more recently, at the end of 2016 to the beginning of 2017, as well
asin 2022,

it is necessary to diversify energy sources and suppliers from third countries, so that there is
no dependence on a single fuel or a single geographical area or a single pipeline, in parallel

with promoting the penetration of RES but also, most importanggomoting actions to
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improve energy efficiency, which are a top priority as previously stated in all dimensions of

the country's energy planning.

However, in addition to measures to strengthen the country's position in the region, measures
must be taken to ensure the readiness of the country and the stakeholders involved to deal
with the limitation and/or interruption of energy resources and in tluigntext, specific

initiatives and the implementation of regulatory mechanisms should be foreseen.

Some of the measures and policies to strengthen the diversification of energy sources and
energy import routes are the increase in the diversification of energy sources and suppliers
coming from third countries. In particular, each country, in the contdxdecuring its energy
supply and preventing energy supply shortages that will lead to significant economic damage
to many sectors of its economy, has as its main political priority the increase in the
diversification of energy sources and the increasthénumber of third countries supplying

the country with oil, natural gas and electricity.

Important policy measures to meet the above priority are the promotion of natural gas
transmission projects that will enable the supply of fuel from more countries, including the
further strengthening of the country's electricity and natural gas intercatioas with

neighboring markets that will help in the uninterrupted flow of energy at a regional level.

Another measure is the development of domestic hydrocarbon deposits. Greece continues to
be a growing market in the exploration and production of natural gas in the Eastern
Mediterranean. Both the hydrocarbon exploration and exploitation progreenim Greece, as

well as the TAP (Tramgriatic) transnational pipelines, the GreeBealgaria Interconnection
(IGB) and the East Med pipeline program are important projects that enhance the
diversification of the EU's energy supply and ensure security of suplgdér to reduce

energy dependence on third countries.

The Greek government has today awarded nine offshore and onshore concessions to
consortiums of companies, including Prinos, where crude oil production has been ongoing (at
a declining rate) for four decades. This is the first time that the country haa legde number

of concessions, with major international and Greek companies as contractors. In light of the
energy price crisis and security of supply, and taking into account the time pressure to exploit
potential domestic natural gas deposits in vievitad imposed energy transition, hydrocarbon
exploration and exploitation projects were declared national priority projects by the Prime

Minister himself in April 2022.

In the last two years, exploration has accelerated with the completion of all geophysical

exploration prograrmes for active contracts and the decision to drill in the loannina onshore
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plot. Within the next two years, the decisions of the lessees are expected to conduct
exploratory drilling on most of the plots, with the aigniin case of a positive decision and
successful outcome of the researghof having domestic hydrocarbon produatidbeyond

that of Prinos) within the current decade.

A conservative estimate of the potential and probable reserves of the said areas, in which
however exploratory drilling has not yet been carried out, ranges, according to preliminary
data from EDEYEP, at 24 trillion cubic feet or 680 billion cubic melhes. possible

confirmation of these deposits exceeds both the present and future domestic demand for

natural gas, making our country an exporter by the end of the decade.

Equally important from the point of view of energy security is the development of electricity
interconnections and natural gas interconnection pipelines. The country's emergence as a
regional energy hub is inextricably linked both to the strengtheninganfi@stic electricity
generation capacity and electricity storage systems and to the development of energy

interconnections with neighboring countries.

Regarding the preparedness of the country and the stakeholders to address the limitation or
interruption of the supply of an energy source, the following are foreseen, according to the
draft of the revised version of the NECP: (a) development of a natoead)y security strategy
within the framework of the sectoral strategies of the National Security Strategy until 2025,
(b) development by 2025 of a National Strategy for the Cybersecurity of energy networks and
infrastructures within the framework of thEuropean Directive (EU) 2022/2555, concerning
measures for a high common level of cybersecurity across the European Union (NIS 2
Directive), (c) development by 2025 of a National Strategy for the Protection and Climate
Resilience of Critical Energy Infrastures within the framework of the relevant European
Directive (EU) 2022/2557 on the Resilience of Critical Entities, (d) preparation of a National
Strategy for the exploration and exploitation of Critical Energy Minerals in Greece within the

framework d the European Critical Raw Materials Act (CRMA)
4.4 Criti que on the Current Energy Policy

With the completion of the new National Energy and Climate Plan (NECP) at the end of last
October, Greece updated its energy planning, now being particularly detailed, with ambitious

targets and with special reference to RES and energy efficiency.

Although the revised NECP is characterized by its large volume and the amount of information
it includes, the irdepth research and processing of data and the ambitious targets for 2030
and 2050, many regulations and decisions by the state semterneededin order to

implement the adopted policyln practice, howeverthe application of policy will face
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difficulties, so it is proposed to prepare a udgendly manual that will include the
GAYLIE SYSyGlrGAz2y LXFyaeés FAQAYIT aLISOALE SYLKI aa

by the state sector in order to make the investments.

The new revised NECP is clearly more realistic than the previous one, having corrected
exaggerations without however avoiding ambiguities and fragmentary references to
important issues (e.g. hydrocarbon extraction). Despite the first impression it creates
regarding the comprehensive treatment of all issues directly and indirectly related to the
energy sector, however, upon completing its study one finds that some issues have not been

investigated in depth and with the appropriate attention and correlatiathwelated sectors.

It is not surprising that its main axis is only climasatric, while several questions arise both
about the economic viability of the entire strategic development framework (excessive
development of RES) and about the insistence on new technologiesn(drgdrogen,
synthetic ammonia, carbenontaining synthetic fuels biomethane), about which the NECP
itself in some places speaks with reservation as untested on a large scale and in economies of

scale.

Also, for the effective management and supervision of the NECP while it lasts, it will be
necessary to form a team in the Ministry of Energy and Natural Resources of competent and
experienced executives who will also contribute to the timely handling cédaacracy for the

successful achievement of the goals.

An important issue is the realism of the goals. Although increasing the share of RES in
electricity generation to 82% is highly ambitious, achieving this target requires huge
investments and immediate progress in the licensing and implementation chiE&hergy
storage projects. Greece has experienced significant delays in the licensing and
implementation of infrastructure projects in the past, which may be an obstacle to achieving

the targets.

l'fa2z GKS 3INIRdzd t StAYAYyFOGA2Yy 2F fAIYAGS LINBRA
but the social and economic impacts on ptighite areas require special attention. The
transition to other jobs and the development of new economic acésiin these areas are

considered necessary in order to avoid social destabilization and economic recession

The emphasis on new technologies, such as green hydrogen and synthetic fuels, demonstrates
DNBSOSQa | YOoAUA 2 yigniiizatioh. BdwBverittie Sechadlogical ingturify 6f
these solutions, as well as the required infrastructure, remain chgilfgn There is a risk that

they will not be ready to contribute effectively to the 2030 targets, which could overturn the

planning.
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Regarding natural gas, the new NECP foresees the addition of two new natural gas units to
the existing fleet without any retirement, raising the total installed capacity from 6.037 GW
today to 7.885 GW. This development raises questions about the ecoraility of natural

gas units, which are likely to depend on subsidies, such as capacity adequacy mechanisms,

increasing costs for consumers.

Regarding the development of installed RES capacity, the new NECP foresees an increase of
10 GW in wind and photovoltaics by 2030, from 12.5 GW in May 2024 to 22.4 GW in 2030, as
well as in the budget for the necessary investments. Similar targets arlois®ES and
batteries by 2050. However, by 2030, a part of RES, especially those installed in the country
before 2010, closing the limit of their technical and economic life, must be replaced, while by
2050 almost all RES operating today (12.5 GW) musfiaced. Regarding the batteries that

will be installed by 2030, these must be replaced in the decade-2080. Therefore, there

is a need to adjust the targets upwards for new RES and batteries, so they should be included

in the relevant budget, as wedk for the relevant actions and financing.

Regarding offshore wind farms, the target of 1.9 GW by 2030, although completely feasible in
terms of production, construction and installation of the necessary infrastructure, is called
into question due to the nomxtension of territorial waters up to 12autical miles, especially

in Crete and the Aegean, and the failure of the state to declare an Exclusive Economic Zone
(EEZ) in the Aegean and Eastern Mediterranean all these years. This is of enormous
importance in the case of offshore marine farms ie€&e because, based on analysis of wind

data, high speeds and stable winds are found in the middle of the ocean.

The recent (August 2024) negative experience following the decisions to ban the installation
of offshore wind farms in Crete and Gyaros limits the feasible installed capacity to just 500
MW. If Greece had proceeded with the extension of territorial wateiGrete and the islands

to 12 nautical miles and had declared an EEZ, it could easily move the wind farm locations

much further from land an¢hus achieve the 1.9 GW target

Itis also a serious omission of tNECP that it does not set targets for a much larger installed
capacity of offshore wind farms, e.g. 20 and 30 GW by 2035 and 2040. Only if targets of this
order are set will Greece be able to set up the necessary production chain, acquiring know

how and ceating new jobs.

Regarding the development of hydroelectric power plants, the NECP foresees a significant
increase in installed capacity (1.6 GW by 2050). For large hydroelectric power plants, although
it is a critical sector for the country and with the looming water $age in the coming years,

no institutional and supportive measures are mentioned for their implementation and the
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NECP is left to the "maturation” of projects that take decades (example: the Mesochora HPP

and others). Therefore, substantial measures must be launched for their implementation.

For the islands, where the penetration of RES is disappointing and oil dominates with high
costs and emissions, the NECP proposes the installationaaflleal hybrids (RES and storage).
This will be a good solution for the islands that are to be intereated with the national
transmission system in the coming years where an increase in production capacity is required
for the increased summer peaks until their interconnection, instead of adding new oil units,
as announced and with the corresponding céstaddition, after the interconnection, RES and
storage can constitute a system with the principles and techniques of microgrids to avoid

blackouts in the event of a failure of the interconnection.

However, for the islands that are not to be interconnected, this solution proposed in the NECP
will forever be subject to the dominance of the oil unit with limited penetration of RES
(perhaps marginally at 40% on an annual basis). These islands needRES=@and storage
system with innovative management technologies and RES penetration>90%, where the oil
unit will be a backup and will operate as a supplement when needed. The energy transition
on the islands, covering all energy needs with RES penetratti®@% and beyond for 2030,

with a drastic reduction in production costs and security of energy supply, will be based on

reforms and innovations, which the NECP must include.

Furthermore, in the NECP, regarding the high penetration of 76.8% RES in electricity in 2030,
there is no mention of any rejection of excess RES production. It would be useful to mention
it in order to follow up with research and search for solutions fer best response from now

on.

At the same time, banking institutions are the main financier of a RES project and it is logical
to seek to secure their capital by any means. In the past, state participation, in the guarantor
role, created a sense of security in the market and easy €ingnconditions. Undoubtedly,
bilateral contracts (PPASs) are a risk management mechanism, mainly for banking institutions.
Through PPAs, guaranteed and stable revenues are ensured so that banking institutions can
safely recover the cost of capital, whilé the same time energy companies can build a
diversified portfolio, with different technologies of production units, in order to minimize the

risks arising from the energy stock market and the varialwfihe production of RES units

The more consumers are bound to PPAs, the more the market will be deprived of consumer
influence. The low prices to the end user, which appear through PPAs unfortunately contradict
the fundamental principle of competition, while the regulatory role of do&sumer is limited

exclusively to a guarantor for the repayment of loans. Although PPAs are a useful tool for

strengthening the industry and the economy in general, they should in no case replace

70



competition in the energy market. Therefore, the expansion of the application of PPAs beyond
large consumers causes a weakening of competition as the interaction produced by the

dynamics of consumers in the entire energy market is reduced.

The increase in energy efficiency, in industry, in buildings and in land transport, which as we
observe mainly from 2030 onwards is predicted to be very high, means that the demand for
electricity and consequently for new RES will decrease. Thereforeletredopment of new

RES should definitely be said in relation to increased energy efficiency. This is clearly seen
from the projected final energy consumption, where while this is constantly decreasing until

2050, the development of RES continues at an ateth pace.

On the one hand, this is partly justified by the replacement of conventional fuels in transport
(at least to a certain extent) and in the building sector by electricity (electrification) and partly
by the use of RES for the production of green hydrogehabain, the excess energy that is
projected to be created from RES by 2050 (+60 GW) will more than cover the final energy
demand, since compared to today, a more than fourfold increase in the installation of RES is

projected.

Li aK2dA R 685 y208R GKIG FT2NJ GNIYy&aLRNIsE SySNE@
current consumption by 2050, while for land transport, a reduction of up to 50% of current
consumption is projected. Also, the electrolysis capacity is projectedaoch 5,188 MW by

2050. Therefore, the percentage of RES that the country needs in relation to the reduction in

final demand due to energy efficiency should be reassessed.

It is true that the new NECP sets more realistic bases for biomethane than the previous one,
as according to our suggestions (participation in the IENE consultation) the previous plans
were clearly modified, which set the unattainable and unrealistic, ashad mentioned,
target of 9.7 TWh/year for 2050, reducing it to more realistic levels just above 4 TWh/year.
However, the target of producing 2.1 TWh/year of biomethane for 2030 has remained the

same and is also considered quite ambitious for the reafuaitswe analyze below

According taRAAEMthe total annual quantity of biogas produced in 2022 was 1.28 TWh, and

was used exclusively for electricity generation. This quantity is equivalent to 125 MNm3 of
biomethane per year and corresponds to approximately 10% of the total natural gas
consumpton directed to the country's distribution networks mainly for srsadale (domestic

and commercial) production consumption. The aim of the NEEK is therefore to exploit the

biogas production potential in order to inject approximately 2.1 TWh of biomethatioetihe

gas network in the year 2030. This means firstly that the currently existing 80 biogas units with

I G2drt AyadlrfttSR OFLIOAGE 2F | NRdzyR MHn a2 g2

5 years. in order to modify the technology for convegtiniogas into biomethane but also to
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lose the guaranteed prices, based on their contracts and secondly to create anots€r 40

biomethane units within the same period.

This is considered to be leniently difficult to impossible and economically ineffective. In
Greece, in fact, where 4/5 of the existing biogas units are between 100 KW and 999 KW,
capacities that are considered very small compared to other countries (Ggr8pain, Great
Britain), their conversion into biomethane units is considered not only problematic but also

economically unviable.

Especially when a biogas unit of the order of 500 KW in Greece has a relative profitability that
comes only from the favorable subsidized financial framework that applies to biogas today
(existing feedn tariff) it will be completely unprofitable for thentrepreneur to proceed with

such an investment modification unless much higher faethriffs are foreseen. In any case,
with the above announcements of the National Energy and Natural Resources Development
Plan and the forced conversion of biogas umithiomethane, a broader insecurity is also
created among entrepreneurs as it seems that they will be surprised in the coming years

regarding a new subsidy framework, completely changing the IRR of their investments.

Also, the extraction of domestic hydrocarbons and their exploitation is completely absent
from the analysis, while it is briefly mentioned that it is a pillar of energy policy for the next
period. However, it is not clarified how exactly it constitutesemergy axis since it is not
analyzed at all, but also how it is ultimately integrated into the broader framework of the
exploitation of domestic energy sources. It is particularly striking that the issue of
hydrocarbons has not been included in the chapter energy security, nor in that of the
extraction of domestic minerals, but it is implied that in the event that these domestic
resources become exploitable, they will not be directed to the Greek market but will be
exportable goods. However, the reseaasid extraction of hydrocarbons is not only an energy
issue but also a geopolitical issue that strengthens the national diplomatic quiver but also
ensures energy security. The issue of the country's energy security is completely downgraded
in the NationalEnergy and Power Development Strategy since the proposals submitted are
considered inadequate and in the wrong direction. For example, the goal of making Greece
an energy hub does not answer the fundamental question of improving energy security. The
emergence of the country as an energy supply and transportation hub (oil, natural gas,

electricity) does not mean that energy security auiatically improves

At the same time, although there is an assumption that, based on international literature,
nuclear energy contributes to the balancing of a system based mainly on RES, such as the
Greek one, there is ho mention of a reassessment of this very importantesadielectricity

which, among other things, could also help in the production of hydrogen on which this NECP
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is particularly based. The technology of small modular nuclear reactors (Small Modular
Reactorg; SMRs) is officially promoted by the EU, while there are quite a few countries in our
region that are thinking of investing, such as Romania, which already loag experience,

and Serbia, which recently opened the issue and lifted the ban on nuclear energy.

These reactors are easily and quickly assembled and disassembled, they are built modularly
and are considered, according to official EU data, as ideal power generation units that can
provide security to the system for the development of more RES projElees, operate with

the same technology as large nuclear reactors but are lower cost, for example requiring less
water to cool the reactor, while they are flexible in moving. Regarding the issue of safety and
causing an accident, due to their small size,rapm's can more easily shut down these units,
while at the same time the safety systems they have operate faster and more effectively,
essentially disconnecting critical parts of the equipment in the event of an accident. Perhaps
the National Energy Strajg should make a reference to this technology, leaving open the
possibility of including it in the energy strategy in a subsequent revigitire National Energy

Strategy

5. The Energy Market and Infrastructure in Greece

From the early 1990s until today, the energy system of Greece has been shaped according to
the respective requirements of the national economy, the evolution of individual economic
activities and the development of specific sectors, the consumer habits thee been
adopted, but also the European policies on energy, the environment and development. Until

recently (e.g. 2010) these largely influenced the energy policy followed in Greece.

To understand the country's energy system, the energy balance is used with Eurostat data. An
energy balance is the structured way of depicting energy quantities and presents what and
how much is produced, what and how much is consumed, where it is consumetdepicts

the balance between production and consumption. In addition, it helps to understand how
products are transformed into each other, to highlight the various relationships between
these products and how all types of energy are ultimatelyduse a simplified way, we can

say that an energy balance is a table, where the columns are the energy products (fuels) and

the rows are energy flows (productierconversion consumption).

The main elements of the energy balance analyzed in this Report include the total Gross
Available Energy, the Gross Inland Consumption and the Final Energy Consumption. The
relationships between the various energy quantities of the energy balance accdaling

Eurostat are presented in Annex I, while the country's energy balance for the years 2022 and
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2010 as well as the summary energy balance 2@2B0 based on the NECP 2019 are

presented in Annex.l

For a better understanding of the concepts used in this chapter, Tabled@visi@d with useful

definitions

Table6: Definitions of Key Energy Balance Concepts According to Eurostat

It includes the primary energy sources (natural energy resources)

during the year (solid fuelsjl, natural gas and the equivalent electric
or thermal energy produced by RES plants), increased by recoveral
recyclable energy products, imports of primary energy sources

depleted reserves and reduced by the correspondirpogts.

Gross Available Energy = Primary Production + Recoverable
Recyclable Products + Import® ELJ2 Nlia 5 / Kl y3S

It is the Gross Available Energy for all activities within the coun
territory, excludinginternational marine fuels. It includes the needs 1
energy transformation, including electricity generation frc
conventional fuels, energy sector support functions, transmission
distribution losses, final energy consumption and the use of fossill
products for norenergy purposes (e.g. in the chemical industry)
excludes international marine fuels, but may include other fu
purchased within the country and used elsewhere (e.g. internatic
aviation and "fuel tourism" in the case of road tsport).

Gross Domestic Energy Consumption = Primary Productior
Recoverable and Recyclable Products + Impe@tsE LJ2 NIi & 5

¢ International Marine Fuels

It is the Gross Available Energy for all activities within ¢bantry's
territory, excluding international aviation and marine fuels. It incluc
energy needs for energy transformation (including electricity genera
from fuels), the supporting functions of the energy sector its
transmission and distribution gses, final energy consumption (industi
transport, households, services, agriculture, etc.) and the use of fossi
products for norenergy purposes (e.g. in the chemical industry)
excludes international aviation and marine fuels, but may incloither

fuels purchased within the country and used elsewhere (e.g. "
tourism" in the case of road transport).

Total Energy Supply = Primary Production + Recoverable and Recyc
Products + Imports 9 ELJ2 NIi & § {c in@rée}ional Mdrinye:
Fuelsc International Aviation Fuels

It concerns the total energy consumed by end users, such as housel
industry and agriculture. It is the energy that reaches the final consu
and excludes that used by the energy seciagluding deliveries and
transformation

Source Eurostat
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Source Eurostat[11]

Note: The statistical difference is equal to #ergy available for final consumption minus the final

non-energy consumption minus the final energy consumption

Regarding Gross Available Energy in Greece, as shdviguire28, it has a downward trend

from 2010 to 2022, with the largest drop recorded in 2020 during the coronavirus pandemic.
In 2022, a recovery is observed compared to both 2020 and 2021 by 7.7% and 1.9%
respectively. Regarding the Gross Available Energy md2R, @il and oil products accounted

for 58.3%, with natural gas (18.5%), RES (15.4%) and fossil fuels (6.6%) f(Hmuieg9).

Figure28: Gross Available Energy in Greegoer Source 201632022 (ktoe)
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Source Eurostat
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Figure29: FuelShare inD NB S Gr&s€Aiailable Energy2010and 2022
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Source Eurostat

Total Energy Supply for all products is one of the key figures of the energy balance and

represents the amount of energy required to meet domestic energy needs. In the entire

energy system, Toté&nergy Supply ranged at 20,663 thousand tons (Ktoe) in 2022, showing

a significant decrease of 25.3% compared to 2(HifQure30), while, compared to 2021, a

marginal decrease of 0.7% was recorded. The trend of increasing the penetration of RES in

gross domestic energy consumption continues and from 7.7% in 2010 reached 16.8% in 2022.

At the same time, the share of solid fuels decreased from 27.7% in 2010 to 7.2% in 2022

(Figure29) [12].

Figure30: Evolution of Total Energy Supply in Greece by Soukeee), 2010-2022
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Note: Electricity as part of Total Energy Supply refers to Primary Production + Recoverable and Recyclable Products
+ Imports-9 E LJ2 Sfarge ig Inventories. Essentially it refers to Impdetorts.
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Regarding Final Energy Consumption, after its sharp decread2@ls ¢20% compared to
2010), Eurostat data show a mild upward trend in the period 2BA22 (with the exception

of 2018) with a sharp decrease in 2020 due to the coronavirus pandemic and an upward trend
in the following two years. In 2022, total final egg consumption increased by 3.0%

compared to 2021 and amounted to 15,398 thousand tons.

From Chart 30 it can be seen that the consumption of solid fuels and petroleum products
decreased significantly in 2022, compared to the consumption levels of 2010 (a decrease of

76.0% and27.0% respectively). This decrease was largely offset by theas®ein the use of
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RES and the consumption of natural gas, whose consumption increased by 31.9% and 51.3%
respectively in 2022 compared to 2010. Electricity consumption decrease®l4 in the

same period

Figure32: Final Energy Consumption per Fuel in Greece (thousands)t&ts1 32022
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Source Eurostat

Figure33 presents the contribution of different types of fuels to final energy consumption
during the period 2012022. The largest share in the final consumption sector corresponds
to the consumption of petroleum products (54.1% for 2022), with electricity fatllgwvith a
percentage of 26.9%, while the percentages of the use of RES and natural gas anmounted

10.7% and 7.7% respectivéh?].

Figure33:CdzSt { K NB Ay DOoEsGhp2010an82022f 9y SNHe@

® Solid fuels n Oil _
» Gas » RES and bicfuels
= Waste “ Electricity

78



In 2022, a decrease in the participation of industry and transport in final energy consumption
was observed by two and three percentage points, from 19% to 17% and from 41% to 38%
respectively compared to 2010, while ancrease in their shares was recorded by the
residential and commercigdublic sectors. It should be noted that for 2022, the transport
sector had the largest contribution as a share in final energy consumption (share 38.1%), while
the participation of bob the residential and industrial sectors was also significant (share
28.0% and 16.7% respectivellfjdure34) [12].

Figure34: Final Energy Consumption by Sector in Greece (thousands);@@50-2022
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In the transport sector, road transport dominated energy consumption, accounting for 85.1%
of the sector in 2022Figure36).

Figure36: Share of Transport Type in Final Energy Consumption in the Transport Sector
2022
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Source Eurostat

The contribution of RES to energy consumption in Greece shows a significant increase during
the period 20062022, as its total contribution in 2022 as a share in gross energy consumption
amounted to 22.7%, while its share in electricity production reactzd% in the same year.
(Figure37) [13].
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Figure 37: Total and Specific RES Shares in the Domestic Energy System Based on the
European Union Methodology2006-2022
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With the exception of the transport sector, where the share of RES showed marginal
fluctuations with a steady increase from 2016 to 2020 and a decline in 2021 and 2022, the
contribution of RES to both gross electricity consumption and final energy conisunript
heating and cooling during the period 200022 showed a significant increase with an
average annual growth rate of 8% and 7% respectively. The share of electricity from RES in
2022 stood at 42.4%, showing an impressive increase compared to 2086 the
corresponding share was 8.9%. In particular, with regard to the production of electricity from
RES, with characteristics of uncontrolled production, i.e. electricity production from
photovoltaic and wind plants (in the Transmission System), thegm¢age of wind plants
amounted to 48.6% and photovoltaic plants to 25.0%. In addition, the share of hydroelectric
plants accounted for 23.9% of electricity production from RES in 2022. Despite the steadily
increasing penetration of RES in the nationalrggemix over the last decade, Greece's energy
dependence indexwhich is defined as the ratio of energy imports to domestic gross available
energy expressed as a percentageoved in the opposite direction, recording a significant
deterioration. In 201068.6% of gross available energy in Greece came from imports, while in
2022 this share increased to 79.6%. More specifically, the share of oil and petroleum product
imports in 2022 amounted to 101.8%, natural gas to 101.6%, remaining relatively stable sinc
2010, while fossil fuels show a negative index in 2022, meaning that exports were made for

these products in 2022, so there was energy independ€Ricpire38).
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Figure38: Greece's Energy Dependencd102022
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5.1 Oil and Petroleum Products

5.1.1 Structure of the domestic petroleum products market

The domestic petroleum products market, which has the largest share in both gross and final

energy consumption, is composed of tfelowing segmentgFigure39):

crude oil extraction
production of petroleum products by refining companies,

1
1
1 wholesale market and
1

retail market

The operation of the market is supported by appropriate transportation, production and

storage infrastructure, such as refineries, pipelines, tankers, port facilities
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Figure39: Domestic Petroleum Products Market
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In the market for the year 2023, there wej#4]:
1 2 refinement companies with 4 refineries.

1 22 Petroleum Marketing companies holding a type A license, with storage and trading

facilities throughout Greece.

22 companies holding a typ€l or/and up license for marine or/and jet fuels, with
facilities for the replenishment of ships in harbours and with stations for the

replenishment of aircrafts in almost 25 airpori® of them also hold a type A license.

1 21 companies holding a type C liceqgeamely license to trade LPG, with installations

or/and LPG bottling plant2 of them also hold a type A license.

1 11 companies holding a type D licergseamely a license to trade Asphatof them

also hold a type license.

1 1 company holding a License to Transport via Pipeline. The company is active in the

transportation of Jet fuels from the Refineries at the E. Venizelos Airport.
f 5.900 active service stations.

1 In Greece there is 1 service station for every 1,770 inhabitants, while the average

equivalent in the EU is 1 service station for every 3,250 inhabitants.
1 approximately 250 Heating Oil Resellers

The following are used for the transportation and distribution of fuiifg:
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a pipeline network
approximately 1.400 Public fuel trucks
approximately 180 Private fuel trucks of the Trading Companies

approximately 8.000 Private small trucks for the distribution of heating oil

The Sales for 2023 were

i
i

i

Domestic Market: 6.603.431 tons
International Market: 4.161.892 tons
Both Markets: 10.765.323 tons

The study "Aggregate Data and Indicators of the Petroleum Products Trading Sector for the

year 2022" by the IOBE5], highlights the following regarding thgrospects and challenges

of the industry in the coming years

w

The petroleum trading sector will face a more unfavorable domestic and international
environment in the coming years, as the Greek and European economies are expected
to slow down in the next two years.

The increase in financing costs strongly affects petroleum trading companies due to
the high working capital needs for the acquisition of petroleum products, including
the payment of excise duty.

Many of the national Energy and Climate policy objectives directly affect the
petroleum trading sector, as measures to limit petroleum consumption are required
to achieve them.

According to the National Energy and Climate PlarOfi|BRhe annual consumption

of petroleum products for energy use will decrease by 8% in 2025 and by 23% in 2030
compared to 2015, creating serious pressures on trading companies.

In the transport sector, the reduction of petroleum consumption will be based on
substitution with electricity (electromobility), gaseous fuels (advanced and synthetic
biofuels) and green hydrogen, as well as on enhancing energy efficiency.

Petroleum trading companies have undertaken a large part of the obligation to
improve energy efficiency (approximately 56% of the total or 815 ktoe). This implies
high compliance costs if the companies do not take the necessary measures to
improve energy #iciency in the sectors where petroleum products are used (except
air transport).

This cost creates an additional burden on the financial results of companies in the

sector and more so for those that are experiencing losses or marginal profitability.
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w For the period 2022030, Petroleum Trading Companies will be required to achieve
energy savings in final consumption by implementing technical measures (in addition
to horizontal/behavioral), which require high investments.

w The expected decline in sales will maintain the particularly weak profitable image of
the sector or will make it lossiaking, at least with regard to: a) products directed to
the domestic market (mainly gasoline and diesel and heating oil) and b) the o@spa
that base their sales on these products.

w The financial results of the sector in the coming years will depend on the course of
the economy, the evolution of international oil prices, the tax treatment and the
ability to obtain bank or other financing at an acceptable cost.

w At the same time, in the medium term, significant investments are required from the
trading companies to adapt to the new data (electobility, hydrogen stations, etc.).
The financial results of the sector, as reflected in Réport raise some doubts about

the ability of mainly smaller companies to implement them.
5.1.2 Oil Production , Imports and Exports

Crude oil productiof? in Greece, which began about 40 years ago in 1981, was interrupted in
2021 due to a series of technical problems, resulting in zero production in 2022 and 2023. The
first oil loading from Prinos production for 2024 took place from Energean's facilities/ada

in the first days of 2024, as Prinos production was fully restarted, which had been interrupted
since September 2021, initially due to a scheduled shutdown for maintenance of the facilities
and then due to the events with their occupation by the dmof former employees. In total,
220,000 barrels of crude oil were delivered to BP, including production from the Epsilon field,

which restarted in November 2023.

Energean made significant investments in 2023 to boost production, most notably the internal
cleaning of the coiled tubing of the wells on the Alpha platform in Prinos, including the EAH3
horizontal well in the Epsilon field. The process was carried datatisolute precision and

safety in November 2023 by a specialized Italian company.

At the same time, a new platform is being prepared at the Epsilon field, in order to increase
oil production by 2025. According to Energean's estimates, the Epsilon field has proven
reserves of approximately 23 million barrels and by 2025 it can produt¢e 5®00 barrels

per day

15 Crude oil includes: crude oil, natural gas liquids, refinery feedstocks, additives as well as other
hydrocarbons (including emulsified oils, synthetic crude oil, mineral oils derived from bituminous
minerals such as oil shale, tar sands, etc. and oile froal and natural gas liquefaction).
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Figure40: Crude Oil Production in Greece (thousands tpr2000-2021
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Source Oil and GasJournal

The Prinos Basin was explored in the 1970s and the Higldsvas discovered in 1974, with
the drilling of the Prino4 well, the first exploration well in the area. The field was developed
in the late 1970s and production began in 1981. Initial development of the field, following

delineation drilling that cofirmed the extent of the reservoir, took place from 1979 to 1981.
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Crude oil production began in early 1981, with initial production ranging from 8,000 to 10,000
bpd. Production peaked in 1985 at 27,000 bpd, but has declined steadily since then (Figure
41) [16].

Figure41: Evolution of Total Production afhe North Prinos Field, barrels per ddlgpd)

1985 1990 1995 2000 2005 2010 2015 2020 2025 2030

Source OffshoreTechnology[17]

It should be noted that the Prinos field has proven to be incredibly productive, albeit
geologically challenging, with a total of around 130 million barrels extracted to date, three

times the initial estimate.

The depleted South Kavala field is suitable for conversion into underground gas storage (UGS)

GKIFG oAaftt 0SS O2yySOUGSR G2 GKS ¢!t LIALISEAYS GFk
onshore facilities. UGS plays a significant role in minimising the ndetptot more natural

gas during periods of high demand, while also helping to absorb sharp fluctuations in supply.

In 2022, and as a result of a prolonged period of instability and high energy prices, the

European Commission adopted the Gas Storage RegulatiEU/2022/1032), which

establishes underground gas storage facilities as critical infrastructure

Energean submitted on June 1, 2011 to the Regulatory AutHoriggnergy Waste and Water
(RAAE)an application for a permit allowing the installation of the storage facility and the
conversion of the almost depleted field into an underground natural gas storage facility, in
accordance with Law 3428/2005 (regarding the liberalization of the nagaslmarket in
Greece). Energean's Prinos CS project in Greece has been included by the European
Commission as a Project of Common Intef&8{. According to preliminary technical studies,

the South Kavala LNG facility will be able to contain an exploitable volume of gas (working gas)
of approximately 530 million cubic meteflim3) and its operation will be in two cycles per

year, where the maximum extraction rate will reach 9 million Nm3 per tialy
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Therefore, Greece depends on imports of large quantities of crude oil and petroleum products

G2 YSSi Ada ySSRad LNIIl ¢l & DNBSOSQa fIFNBSaid :
tons, followed by Russia with 5.95 million tons and Kazakhstan wiithr8illion tons (Figure

4200 LYLRNI& FNRBY LNIIL Ff2yS | 002dzyiSR F2NJ oH O
petroleum products in 2022, which amounted to 32.316 million tons (FigBr&0].

Figure42: Imports of oil andpetroleum productsin Greece byCountry (thousand ton3,
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Figure43: Share of Qil Imports in Greece by CountB®22
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Since 2013, imports of petroleum products followed an upward trend until 2021, with the

exception of 2019 and 2020 and stabilization in 2021 and 2022, in parallel with the increase in
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exports, however, Greece remained a net importer of petroleum products for the period 2000

2022 Figuredd).

Figured4: Imports, Exports and Balance of Petroleum Products in Gre2080-2022
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5.1.3 Oil Consumption

Following itsdecreaseaduring the economic crisis30.6% in 2013 compared to 2010) and the
recovery in the period that followedhe consumption of petroleum products in Greece
decreased sharply in 2026ompared to 2019by -10.8%, mainly due to the crisis caused by
the Covid19 pandemic, while in 2021 and 2022ollowed an upward trend21].

Figured5: Consumption of Oil and Petroleum Products by Sedtbousand tong, 2010-2022
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Source Eurostat

The transport sector consumed 5.8 million tons of oil in 2022, representing 70.0% of total oil

consumption. This is followed by the residential sector with 15.4% and industry with 9.5%.
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Road transport accounted for 85.3% of oil consumption in transport, followed by domestic
shipping with 10.6% and small shares of domestiationand rail transport (3.9% and 0.1%
respectively). The transport sector for 2022 was mainly based on diesel and gasoline, which
together represented 87.4% of total oil consumption in the transport sector in Greece, with

kerosene and fuel oils following wigh9% and 5.4% respectively

According to data published by the Hellenic Statistical Auth@2ity, there is an increase in

the consumption of petroleum products in 2022 compared to 2021 of 5.7%, with the
corresponding quantities amounting to 7,071,820 metric tons for the year 2022 and 6,687,434
metric tons for the year 202F{gure46). More ecifically, there is an increase in the annual
consumption of heating oil by 12.6%, of LPG by 10.1%, okhifir fuel oil by 7.5%, of diesel

by 5.8%, of unleaded gasoline by 5.2% and ofdalfur fuel oil by 3.1%. On the contrary, a

decrease in the annual consumption by 15.2% is observed in sofeaded gasoline 98/100

Figure46: Annual Consumption of Petroleum Products in Metric Tp28152022
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Figure47: Consumption of Petroleum Products by Product Category in Grgetetric
tons), 2010-2022
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During 20152022, the Regions that presented the highest consumption of petroleum
products were Attica and Central Macedonia, followed by Regions of Thessaly, Central
Greece, Western Greece, Peloponnese, Eastern Macedonia and Thrace, Crete, Epirus, South
Aegean and Western Macedonia. The lowest consumption was observed in the Regions of the

lonian Islands and the North Aegei@?].

Figure48: Percentage (%) of Petroleum Product Consumption by Regd®152022
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For 2022, diesel fuel represented the largest category of petroleum proclutsumption

(39.8%), followed by unleaded gasoline (24.5%) and heating oil (16:fd)ed9).

Figure49: Shares of Petroleum Product Consumption in Greece by Catefysp
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5.1.4 Refining Sector

Refining capacity in Greece increased by 6.0% in 2022 compared to 2020, in contrast to the
downward trend observed in 2018020 Figure50). Total refining capacity in 2022 was 30.77

million tons

Figure50: Refined Products in Greedéhousand tong, 20102022
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Diesel production amounted to 10.35 million tons in 2022, representing the largest share of
refined products. Gasoline and fuel gases accounted for 17.5% and i&sp#ctively of

refined products in Greece in 2022idure51).

Figure51: Share of Refined Products in Gree@922

5,8% 2,5%

2,5% gaq

1,1%
0,7% -

w Refinery gas m Liquefied petroleum gases

# Naphtha Motor gasoline (excl. biofuel)
® Kerosene-type jet fuel {excl. biofuel) ® Other kerosene

® Gas oll and diesel oil {exd. biofuel) = Fuel oil

® Lubricants B Petroleum coke

W Bitumen ® Other oil products

Source Eurostat

HELLENIGNERGYa wSFTAYSNA S &

Crude oil is refined into petroleum products at four domestic refineries. The three refineries,

owned by HELLENIC PETROLEUM DEPPP S.A., a subsidiary of HELLENIQ ENERGY Group, are
located in Aspropyrgos, Elefsina and Thessaloniki and represent approxi®a¥lyf the

country's total refining capacity and have a total storage capacity of crude oil and petroleum

products of 6.65 million cubic meters

Table7: HELLENIQ ENERBY wSTA Y SNA Sa

e o res ST S
AspropyTgot 14t % Craciing (FCO) a7
Defsina 106 53 Hydrocracking 20
Thessalonid 90 45 Hydroskinvreng $8

Source HELLENIGNERGY

The Group's three coastal refineries operate as a single system. Periodic crude purchases and
production and sales planning are prepared as a whole for the refining system and aim to

optimize profitability, taking into account prevailing regional crudeaod product prices, as
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well as domestic and international demand. A significant competitive advantage is the ability
of the Group's refineries to process intermediate products (SRAR, VGO) and to adjust the
blend and crude processing levels, depending on the respective econataiclddicative
margins for Mediterranean refineries declined compared to the historic highs reached in 2022,
Brent prices in 2023 did not show major fluctuations, with the exception of increased prices
in the SeptembeOctober period, while natural gas @rlectricity prices decelerated during

the year compared to the particularly high levels of 2022.

Against this backdrop, production in 2023 increased to 14.6 million metric tons from 13 million
in 2022, according to the 2023 Annual Repaf].

Figure521 9 [ [ 9bAv 9b 9 WwDJu@dn wSTAYSNE

Production (x MT)

Source HELLENIQ ENERGY

The production of migdange fractions (jet, gasoil and diesel) in 2023 amounted to 55% of total
production, higher than in 2022, mainly due to the increased utilization rate of the Elefsina
refinery, while gasoline production amounted to 22%. Overall, gheduction rate of high
value-added products amounted to 82%, one of the highest rates in the European refining
industry, while fuel oil was limited to 7% (2022: 11%), reflecting the operational optimization
of the Aspropyrgos refinery. In addition, therpentage of intermediate products and raw
materials traded between the three facilities exceeded 14%, contributing to the optimization

of the operation in the production, distribution and marketing sectors.

HELLENIQ ENERGY's Refining, Supply and Trading segment's production and sales increased in

2023, while profitability was positively affected by satisfactory refining margins.

Fuel sales are carried out by the subsidiary HELLENIC PETROLEUM S.A. to petroleum trading
companies in Greece, including the Group's subsidiary, EKO S.A., as well as to specific special
customers, such as the Armed Forces, while excess producti€gd@blis exported. All of the

Group's refined products meet European standards (Euro VI). In 2023, sales in the domestic
market decreased by 5% compared to 2022 and amounted to 4.4 million tons, due to reduced

heating oil consumption. Excluding heating oil, salecreased by 1%. Aviation fuel sales
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amounted to 943 thousand tons, recording an increase of 9%, while marine fuel sales
improved by 1.5%, reaching 1.8 million tons. Exports increased by 19% to 8.3 toillpn

accounting for 54% of total sales in 2023 and maintaining the Group's position as one of the
most extroverted in the region. As a result, in 2023, total sales of products and commodities

of the Group's refineries increased by 8.1% to 15.4 million @8k

Figure53:1 9[ [ 9bAv 9b9wD, Qa wSTAYSNE t NBRdzOU
Sales per trade channel (k MT)
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Motor QilQa wSTAYySNE

According to Motor Oil's Annual Financial Report 2028, the total quantity of crude and
other raw materials processed by the company in fiscal year 2023 compared to fiscal year

2022 is analyzed in Table 8.
Table8:a2G2NJ hAf Qa / NUzRS FyR wl g al GSNRI f

Metric Tons 2023 Metric Tons 2022

Crude 8,809,239 9.157.599
Fuel Oil raw material 1,128,452 1,432,526
Gas Oil 1,872,867 3,242,396
Other 853.867 409,728
Total 12,664,425 14,242,249

Source Motor Oil

Data on the evolution of the refinery's production by product and the company's sales by

product during the tweyear period 2022023 are shown in Tables 9 andr&8pectively
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Table9:a 2 ( 2 NJ h AdP@duction®F22 &2623

Refinery Production per Product Thousand M T 2023 Thousand M T 2022

Lubricants 226 200
LPG 191 180
Gasoline 2,568 1.824
Jet Fuel 1,501 1,550
Diesel (Automotive - Heating) 3.979 4,820
Naphtha 87 555
Semi-finished products 21 25
Special Products 1,453 1.103
Fuel Oil 1,944 3,249
Total 11,970 13,506

Source Motor Oil

Tablel0:a2 62NJ hAf Qa wWSTFAYSNE t NPRdzOG { I

Sales per Product Thousand M T 2023 Thousand M T 2022

Asphalt 1,336 996
Fuel Oil 2,085 3,202
Diesel (Automotive - Heating) 4,073 4,834
Jet Fuel 1.771 1,748
Gasoline 2,560 1,845
LPG 206 199
Lubricants 254 226
Other 477 792
Total (Products) 12,762 13,842
Crude Sales / Other Sales 476 83
Total 13,238 13,925

Source Motor Qil

The lower quantity of crude & ramaterials processed by the Company in 2023 compared to
2022 is due to the pi#odic maintenance work of theefinery units carried out between May
July 202324].

Pump Prices

According to theHellenic Petroleum Marketing@ompanies Associatio(SEEPHP5] and

regarding the issue of fuel price fluctuations, the following is clarified

w Wholesale prices in Greece are influenced by the International Platts prices of finished
petroleum products (Eastern Mediterranean) and not by the Platts prices of crude.
The prices of products at the pump never change at the same rate as the international
prices. Retail prices (gasoline, diesel, etc.) follow the prices of finished Refinery
products and not the prices of crude (e.g. Brent).

w Refinery prices in Greece are set by the average of the last four days. Therefore, there
is a relative lag in the appearance of any fluctuations in international prices in the
market.

w Trading Companies set their prices evday based on the Refinery prices and any

changes are immediately passed on to the gas stations.
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w The retail prices of gasoline at the pumps consist of the Refinery price, Taxes & Duties
(EFK, DETE, Special I&®RBAEYVAT 24% and green fee ELAPE) the transportation
cost, the gross profit margin of the Trading Company and the Station Owner.

w The pump prices are determined freely and exclusively by the station owners. The
Trading Companies do not in any case deterngre:nd are even prohibited from

recommendingg, retail pump prices

Retail prices of liquid fuels

Table 11 presents the average retail prices of liquid fuels (95 octane unleaded, 100 octane
super unleaded, diesel and LPG), according to the Weekly Fuel Price Overview Blletin of
Ministry of Development

Table11: Average Retail Fuel Prices in Greece, July 12, 2024kirficlidiVAT)

D e Nun.lber of A\{erage
stations price
Eurosuper 95 4.228 1,911
Eurosuper 100 2.695 2,101
Automotive gas oil 4.522 1,671
Autogas 1.160 0,874

Source Ministry of Development

Retail fuel prices vary considerably across the2ZlJas shown in Table 11, mainly due to
RAFTFSNBYyOSa Ay ylLaAz2yltt GFE N}XiS&d ¢KS LINAROS 2
on 15 July 2024, significantly higher than the EW T | @S NI747ft. TReFprice of @
9dzNR A dzLISNJ cbp AY w2YlF YAl ad22R | G27cawedgennk f G &
{AYAT I NI @ GKS LINAOS 2F 9dzNRPAadzLISNI cpp Ay . dzf I N
the EU27 averagg26].

Table12: FuelPrices(IncludingTaxe3 in Selected EU Countrie$5 July2024

Country Eurosuper95 RON | Gas Oil Automobile| Heating Gas Oil
ekfdo ekfdo 6ekfdy
Bulgaria 1,332 1,306 -
Croatia 1,603 1,609 0,990
Cyprus 1,515 1,572 1,108
Greece 1,908 1,668 -
Hungary 1,573 1,592 1,592
Italy 1,869 1,751 1,489
Romania 1,524 1,535 0,979
Slovakia 1,613 1,526 -
Slovenia 1,496 1,528 1,183
Spain 1,624 1,500 1,031

Source EuropeanCommission
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According to the Weekly Fuel Price Overview Bullefirthe Ministry of Development,
concerning prices for the week of Juy 2024, the retail prices of unleaded gasoline, diesel
and heating oil with and before taxes in the 27 EU countries are presentedhigiineelow
[27]:
Figure54: Weeklyw S G Af t NAOSa odekmnnn [AGO Candl DIF a2t Ay
Without Taxes
Eurosuper95with taxes ¢ weekly prices08/07/2024
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GasOil Automobile with taxes¢ weekly prices08/07/2024
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Heating Gas Oilith out taxes¢ weekly prices25/03/2024
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Source Ministry of Development
As an example regarding the retail price, the final retail price of gasoline on 26/04/2024 will
be mentioned, which is formed by the refinery price by 38.24%, by taxes (fixedhaiathle)
by 55.49%, and by the estimated margins of trading companies, liquid fuel transporters and

gas stations by 6.26¢28].

Figure55: Formation of the Average Price of Eusuper 95 or26/04/2024
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For April 26, 2024, the final retail price was formed by the refinery price by 43.04%, by fixed
and variable taxes by 46.10%, and by the estimated margins of trading companies, liquid fuel

transporters and gas stations by 10.86%%].

Figure56: Formation of the Average Price of Gas Oil Automobile2§104/2024
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For29/03/2024, the final retail price of heating oil was formed by the refinery price by 50.11%,
by taxes (fixed and variable) by 41.40%, and by the estimated margins of trading companies,

liquid fuel transporters and gas stations by 8.49%.
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Figure57: Formation of the Average Price of Heating Gas Oil&#h3/2024
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It is interesting that in Greece taxes and fees in 2024 constituted 46.0% of thefficel
Comparable to other EU countries for 2023, Greece leads in the level of taxes on gasoline, as
shown in Map 429].
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Map 4: Share of Taxes ithe Final Retail Pricef Fuel in the EU2023
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Refining is a successful sector of the Greek economy and the country is one of the main
exporters of petroleum products iISEEurope. The refining sector is easily affected by
fluctuations in international oil prices and operates in a highly competitive global environment

that relies heavily on countries with different environmental regulations.
5.1.5 Hydrocarbon Exploration and Exploitation in Greece

According to the Special Report lof9 b Byfracarbons Committee (Upstrean®0], which

was completedn April 2022 and according tonumerouspublished analyses and studies by
international institutesand companies, hydrocarbons have been, are and will continue to be
for several more decades a key component of the energy mix of the global, European and

Greek economy, with natural gas in particular being the transitional fuel

The current international energy crisis that began in late 2021 and worsened with Russia's
invasion of Ukraine (February 24, 2022) has brought the issue of energyieiiency and
security to the forefront of social and economic concern, without abddi scientifically and
economically acceptable solution having yet been provided. Day by day, it is becoming clear
that in the complex and unstable geopolitical environment that it presents, the pursuit of
energy seksufficiency has once again been setlae main objective of any energy strategy.

As has already become apparent, the crisis has prompted the EU to reorganize its energy

policy, with the aim of delependence on Russian natural gas as quickly as possible. In the
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same context, several member states are reviewing their energy strategy, now seeing
hydrocarbon exploration in their territory from a different perspective, as they successfully
implement the complete delependence on Russian energy imports.

¢tKS GKE@RNROIFINDb2yaé¢ OKFLIGSNI Aa O2yaARSNBR | LINR
classic producing countries in the Middle Eastsiag West Africag America continue their
current exploration activities with production maintained at levels tobaver demand at
relatively high prices. Norway, one of the main suppliers of natural gas to the European
continent, continues exploration in new areas, in the Arctic, Denmark has declared that it
will exploit its own oil deposits by 2050, while the gowveent of Great Britain intends to
exhaust all potential of its own deposits in the North Sea, which are economically
exploitable. Also, the Netherlands continues to exploit its uraleduced natural gas
reserves until exhaustion, while Italy is securisghiaick through the energy giant ENI, with
Spain following with Repsol and France with Total Energies spreading to the wider
geographical area dhe SE Mediterranean, the Middle East and North Africa. At the same
time, in recent months we have been wigng an explosion in the exploration and
production of small natural gas deposits in Southern, Central and Eastern Europe as well as

larger offshore deposits in the Black Sea (Hungary, Poland, Romania, Bulgaridiad. A & S

On a global scale, the continued rise in investments in hydrocarbon exploration and
production is confirmed (9% in 2023 and 7% in 2024) with an emphasis on the Middle East
and Asia mainly by statewned companiesAlso of interest is the investments of oil
companies in "clean technologies" which are limited to just USD 28 billion, corresponding to

4% of their total investments and 1% of their gross revenues.

Europe's strategic decision to rapiditop relying orRussian natural gas and the need to
find alternative sources of supply, together with the surge in oil prices to levels above $70
per barrel, which makes exploration for hydrocarbons in deep seas and complex
geological environments commercially viable agdiave reignited interest in potential
deposits in Greece. This is an important development, because Greece is a country that
is almost 100% dependent on oil and natural gas imports, with a hugeilzotidn to its
energy balance. Thus, the discovery of commercially exploitable hydrocarbon deposits is

expected to be of enormous importance for both the economy and its national security.

Recent NECPshows that hydrocarbons, and in particular natural gas, will continue to
contribute more than 50% to the country's energy mix, as they do worldwide, for several
more decades. Since it is clear, based on many studies by energy analysts and institutes,
that fossil fuels will NOT be fully replaced, at least until 2050, by other energy sources

such as Renewable Energy Sources (RES) and green hydrogen, and RES will act
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complementary to fossil fuels, with natural gas playing the role of a transitional fuel,
Greece must proceed without angelay towards strengthening and accelerating the

progranme of exploration and extraction of domestic hydrocarb¢si.

In fact, the NECP (August 2024) specificaligrsthat for the period 2028i non a i KS N2t S
natural gas remains important. Specifically, the use of natural gas is decreasing in electricity
generation but continuesto play aroleinthell 0 Af AG& 2F GKS St SOGNRKROAGGE
02y Of dzRS aAld Aa RSOARSR (2 RS@St2L) yI Gdz2NI¥ £ 3| 3
that it is finally confirmed that these are commercially exploitable following the research that

has taken place or is in progréss

Studies by theHellenic Hydrocarbons and Energy Resources Management Company
(HEREMAand the Academy of Athens, as well as publications by reputable academics and
companies, converge on the finding that there are high possibilities of the existence of very
significant natural gas reserves in the country (west and south of Crete, loeian S
Thermaikos, Thassos, Epirus, hydrates in the SE Mediterranean, biogenic gas in the NW
Peloponnese, etc[B0]. Infact, the abovementioned IENE study estimates that the potential
natural gas reserves in the country may amount teB@trillion cubic feet (2.5 trillion cubic
meters), given that more than 40 geological structures have been mapped from the existing
seismic recordings, which require further geological and geophysical studies and, of course,

drilling to certify natural gas deposits.

According to the annual financial report HEREMAor 2023, a conservative estimate of the
potential and probable reserves of the areas in question, in which, however, exploratory
drilling has not yet been carried out, ranges, according to preliminary dataHHfBREM pat

24 trillion cubic feet (trillion cubic feet) or 680 bem (billion cubic meters) of natural gas (risked
recoverable reserves). The possible confirmation of these deposits exceeds both the current
and future domestic demand for natural gasaking our country an exporter by the end of

the decad€g31].

Despite the longstanding efforts since 1975 of the Greek State and the joint ventures

of public and private companies, both Greek and foreign, the Greek hydrocarbon
Exploration and Production (E&P) industry, apart from the activity in the Prinos area in
the North Aegean, has not managed to develop significantly. This was not due to
negative technical results from the exploration work, but mainly due to the long delays
and interruptions of the exploration work caused by the backlogs and the lack of
continuity and consistency of the Greek State, which negatively affected the technical
and business choices and decisions. Nevertheless, the estimates of business and

academic circles regarding the existence of domestic hydrocarbon deposits were and
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continue to be optimistic, based on the results of geochemical, geological and
geophysical studies and drilling, in comparison with discoveries in the wider region,

especially in the last decade.

The current activity of energy groups, such asW8ExxonMobil, the Greek HELLENIQ
ENERGY (formeriELPE) and Energean, the recent presence of the French Total
Energies, the Italian Edison and the Spanish Repsol, as well as the expressed interest
of other important oil companies, in combination with the published positive results

of the research work, séngthen the prospect of the existence of very significant
hydrocarbon reserves, particularly in the maritime areas of the lonian, Crete and

Thermaikos ad in the onshore area dflestern Greece

Therefore, it is necessary to provide guarantees and facilities to the contracting investors
of the Greek concession areas, in order to accelerate the hydrocarbon exploration work.
Greece must and can transform from an exporter of petroleum products au aorter

of crude oil and natural gas into a hydrocarbon producer and exporter of natural gas,
covering a large percentagef the needs of the EU countrie§his development is
estimated to create business opportunities in related industrial sectors \ahis,
chemical industry, pipe factories, etc.), with an increase in private investments, new jobs,
with a parallel reduction in the total energy cost, an increase in energy security and
diversification of supply, revitalization of the indebted economyile/h gives increased

geopolitical and geostrategic value to our country.

The aim of the political leadership is to complete the processing and interpretation of the
surveys carried out (especially the seismic surveys of-2023) as soon as possible, in
order to assess the potential of the potential deposits and to decide kdrett is
advantageous to carry out exploratory drilling and subsequently, if more positive results
are obtained, to exploit them. This practically translates into the immediate
implementation of the outstanding contractual obligations of the contractiognpanies

with an initial programme costing several tens of millions of euros for seismic surveys and
then exploratory drilling, lasting -2 years and given that the full exploitation of
hydrocarbons, from the start of surveys to discovery and production, requires

approximately 710 years.

In this context, the government decided to accelerate and intensify the hydrocarbon
discovery processes. Thus, in early April 2022, a meeting was held between the political
leadership of the Ministry of Economic Affairs and the administratioHEREMAwhich

aimed to reassess whether and how hydrocarbon exploration could be more effectively

integrated into the field of movements made necessary by the war in Ukraine, to diversify
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sources of natural gas supply. The culmination was the Prime Minister's statements on
measures to address the energy crisis, which stated that "for the country's energy self
sufficiency, in addition to investments in RES, transforming the country inttesvag

for energy products and saving energy, the exploitation of national natural gas deposits

with economic interest is certainly included"

History

After a deafening silence and indifference to hydrocarbon exploration for an extremely
long period of time, whiclhasted15 years (1992011), the Greek State woke up in the
midst of the serious economic crisis and revised the legislative framework (2011),
conducted geophysicand seismicsurveys with new technology to attract investors
(2012) andgradually proceeded with international tender announcements (22025)

with the ratification of eleven Lease Agreements in the Hellenic Parliament 2019).

In October 2019, 13 Lease Agreements were in force in corresponding marine and
terrestrial area of the Greek territory with 8 Greek and international oil companies and

the country was now on the global energy map.

In addition, the necessary Strategic Environmental Impact Assessments were prepared
and approved and the EU environmental directives were incorporated into Greek Law
(2016). The presence of HELLENIQ ENERGY (shareholder: the Greek State with 35%) was
decisive, with a comparative advantage in thedepth knowledge of the Greek area by

its highlevel geoscientists, combined with its strong commercial and economic position,
while the competitive presence of the constantly strengthening Energean was absolutely
positive. In the 2010s, there was a crgmsty will to give impetus to research for the
discovery of hydrocarbons, which unfortunately is burdened by the -kvelivn

backbiting of the public administration.

Regarding hydrocarbon exploration in Greece, the climate became negative in the two
years 2022021. In response to Climate Change and the policy to address it, despite their
positive moves between 2012 and 2019, almost all political parties began to eppos

research with obvious negative effects on the state apparatus (environmental permits,
transit permits, etc.). Also, due to the spread of the coronavirus pandemic since early
2020 and the changing strategy of oil companies, which had a presence in thk Gre

upstream market, some of them decided to change strategy and direct part of their

investments to green forms of energy.

At the same time, the objections of ecological organizations and collectives against
hydrocarbon exploration in the country intensified, which were selectively expressed,

either in the form of direct aggressive actions (e.g. obstruction of the executissisrhic
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recordings by Repsol in the loannina area, public consultations in Western Greece), or in
the form of legal appeals to the Council of State (e.g. against the environmental permit
for seismic surveys in the loannina area, against the Strategic Environrrmepgat Study

in the Crete area). While the final decisions of the Council of Europe rejected the
complaints of the ecological organizations, the significant4@nm delay in the trial and
issuance of a decision (appeal for tB&ategic Environmental lpact Studyof Cretein
November 2019, decisiom October 2022) in combination with the corresponding
approvals of environmental permits (see the Katakolo area where the approval of an
environmental permit for the execution of production drilling has been pending since

2019) created a negative businessnete for the continuation of research wark

The skepticism of political parties also affected individual local actors who reacted, rather
mildly, while the majority of local government representatives (Regional Governors and
Regional Councils of Peloponnese, Western Greece, Epirus, Crete) dunmgrttiatory
public consultations were positive about conducting the surveys. Of particular interest is
that the broader public opinion and local communities, in their overwhelming majority
(80%), recognize the expected economic and geopolitical benefitsdarountry and are
positive, according to a survey conductedHiyREMAALCO, June 2021).

The government, since the beginning of 2020, initially seems embarrassed and then does
not react positively to oil company contractors who request guarantees to protect their
investments, especially in the case of drilling and discovery of deposits artbgment

and production works where investments amount to tens of millions of dollars. At the
same time, the advent of COVID and the reduced energy demand in 2620P1
temporarily "hit" the oil industry. Within this context, oil companies are forcecktmjust

their stance and some are preparing to either withdraw, returning the concessions to the
Greek State, or freeze exploration investments, while the rest are in a state of waiting
given the positive prospects of the areas undeploration. ConsequenthyHEREMA
which is mandated to supervise business activities and coordinate investigations, is now
in an obviously difficult position and is forced to grant, within the limits of legality,

extensions to the execution of contractually mandatory investige work

The business situation worsened with the statements of the Greek Minister of Foreign
Affairs, who stated in April 2029 as in February 2022 that Greece is not going to
become an oil and gas producing country. A typical example of the negative climate that

had developed in 2021 in the Greek hydrocarbon market was the sending of an open

16 https://www.capital.gr/oikonomia/3541093/klimaskeptikismougiatis-exoruxeisudrogonanthrakon
17 https://e-mc2.gr/el/news/dendiasdentha-kanoymeaigaickolpo-toy-mexikoy
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letter'®to the Greek Prime Minister of a group of 47 young executives, who specialize in
the sector and are employed in positions of responsibility in large companies,
organizations and educational institutions, mainly abroad, in an effort to stimulate

interest inthe research and production of hydrocarbons in our country

It is recalled that the Spanish Repsol, which participated, as a joint venture manager, in
three hydrocarbon exploration and exploitation projects in the lonian Sea, in
Aitoloakarnania and in the loannina region, completely abandoned its activity in Greece
In January 2021, Repsol and its partner Energean returned the Exploration and Production
rights in the Aitoloakarnania region before even starting the exploration. In March 2021,
the Spanish group withdrew from the joint venture with Energean in thenoanregion

and then in December 2021 it also withdrew from the joint venture with HELLENIQ
ENERGY in the lonian region, where it had 50% and management, but fully fulfilling its
contractual obligations arising from the Lease Agreements with the Gree& &talt by

extension the CéManagement Agreements with the partners in the joint ventures.

The two Greek companies, however, continue their exploration work, Energean in the
loannina region and HELLENIQ ENERGY UPSTREAM in the lonian region. Repsol's
withdrawal is officially related to the new global strategy announced by the company in
October D20, which, among other things, concerns the company's commitment to
withdraw from 14 countries in which it was active in hydrocarbon exploration, and where
Greece was one of these countries, but the negative business experiences during the
conduct of expration work contributed decisively to the business decision, mainly in
terms of licensing and support from the state apparatus in combination with the tensions

and delays in the work due to actions of ecological movements.

Also, in 2021, the French Total Energies initially withdrew from marine area 2 west of
Corfu (Total Energies consortium 50% operator with Edison 25% and HELLENIQ ENERGY
UPSTREAM 25%), transferring its rights to Energean and then in April 2022 from ¢ghe area

W and SW of Crete (Total Energies consortium 40% operator with ExxonMobil 40% and
HELLENIQ ENERGY UPSTREAM 20%), transferring its rights to the partners, but fully
fulfilling its contractual obligations arising from the Lease Agreements with the Greek
State and by extension the @danagement Agreements with the partners in the joint
ventures. Total Energies' business experience was similar to that of Repsol and negatively
affected its continued presence in the country, while it was the company that &ctive

participated in international tenders, demonstrating interest in the country.

18 https://www.capital.gr/oikonomia/3611260/anoixtepistoliproston-prothupourgoxemplokaretetis-
ependuseisstousudrogonanthrakes
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It is worth mentioning that, in parallel with the above business moves to withdraw from
exploration in Greece by international oil companies, HELLENIQ ENERGY UPSTREAM
proceeded with a partial divestment from the hydrocarbon exploration and production
secta in August 2021, returning the relevant rights in the onshore areas "NW
Peloponnese" and "Arta Preveza" to the Greek State, before even carrying out the
minimum geophysical exploration work provided for by the Lease Agreement, given that
according to astatement by the management, the Group's strategy is to focus

hydrocarbon exploration and production activities only in offshore areas.

Also, in 2021, the joint venture HELLENIQ ENERGY UPSTREAM (50%, operator) and

9y SNHSIY o6pmkE:0 NBOGAdINYySR (GKS SELX 2N} GA2Yy NX3IAK
the Greek State, while according to previously published data, 3D seismic recordings had

been successfully performed and a geological structure with potential recoverable

reserves of 140 million barrels of oil had been mapped. The joint venture cited a lack of

adequate port infrastructure to conduct the conventional exploration drilling, which it

was obliged to conduct during the current exploration phase.

Thus, at the end of 2021, hydrocarbon exploration was now at a critical juncture, even for

the fulfillment of the minimum contractual obligations arising from the Lease Agreements

between the contracting companies and the Greek State [46] and which haeel

ratified by the Greek Parliament and now have the force of law. And all this background

is evolving in the shadow of the energy crisis that is beginning to weigh on Europe as a
NBadzZ § 2F GKS 9dzNRPLISIY ! yA2Y Qa ledtdhbdgeii$ 3A O OK?2
the energy mix, without the necessary technologies and infrastructure having been

secured.

However, in 2022 there is a positive change of course from the government. In light of
the negative developments of the war in Ukraine, the energy crisis and high energy prices,
the EU is reviewing its energy policy and the Greek government is followihg su
Characteristic is the speech, in February 2022, ofGeeeral Secretary for Energy and
Mineral Resourcest the Hellenic Ministry of Environment and Enerd@s. Alexandra
Sdoukou, at the annual conference of the hydrocarbon industry, within the fraorieof

EGYPS 2022, in Cairo, Egypt, who emphasized the following: "We need more research and
more natural gas production, as a tool to reduce our energy dependence on countries
outside the EU. We remain open and willing to build stronger alliances wistirexi

investorg'®.

19 https://www.ot.gr/2022/02/17/energeia/seanadiplosii-kyvernisigiatis-ereynesydrogonanthrakoestin-
ellada/
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In addition, in early March 2022, a meeting was held between the political leadership of
the Ministry of Energy and Mineral Resources and the administratittE6EMAwhich
aimed to reassess whether and how hydrocarbon exploration could be more effectively
integrated into the "quiver" of movements made necessary by the war in Ukraine, to
diversify sources of natural gas supply. The culmination is the statementsroé Pri
Minister Mr. K. Mitsotakis, who in his April 2022 address on measures to address the
energy crisis, said that for the country's energy seifficiency, in addition to investments

in RES, transforming the country into a gateway for energy products and saving energy,
"certainly also includes the exploitation of national natural gas deposits &onomic
interest." Unfortunately, however, a few weeks later, the market was once again in
turmoil after the Prime Minister stated in a speech in Katakolo that the government

would not allow oil production and that no other areas would be granteckigrioration.

In this climate, full of palindromes and controversial positions, the companies decide and
proceed with the implementation of their contractual obligations and in 2022 seven
seismic campaigns are carried out in all the maritime areas that have been granted
HEREMAully supports the work, especially the recording of seismic events throughout
the maritime area othe lonian Sea and west of Crete. The next two years (2023)

will be decisive and decisive for the future of the research, given that the processing
interpretation of the seismic data will take place, the synthesis of existing studies with
the new findings and important technical and business decisions will be made by the
companies on whether or not to continue the research. For now, the offiat¢®ments

of the parties involved on the part of the Greek StattEREMAMOER are more than
positive and create further optimism for the discovery of significant hydrocarbon deposits

[32].

The result is that after an active sevgaar period (20122019) in which the Greek State
successfully held 4 international tenders for the concession of Hydrocarbon Exploration
and Production rights, during which 11 new areas were gradually granted, tedesrch

work is active and being carried out in 8 areas in Epirus, the lonian Sea aoffistiere

area of Crete, now of course in the research and production areas of the Prinos

concession33].

It is absolutely acceptable that 2023 was a yeapaifticular activity in almost all the
concessioned areas, which was rightly communicated by the Greek H&REMA
MoER to the global market in a prominent manner. The consortia carried out a multitude
of geological and geochemical works but mainly proceeded to carry out geophysical

seismic surveys, two and three dimensions in the marine areas, exceeding their
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contractual obligations and demonstrating in practice the technical and commercial
interest of the energy market for the discovery of new hydrocarbon deposits in Greece
and the wider geographical areatbe SE Mediterranean. The processing and subsequen
interpretation of the seismic images with their integration into the existing research data
will allow the companies to carry out a full technical, environmental, commercial and
business evaluation for the conduct of exploratory drilling to identifyatrhydrocarbon

deposits.

The contracting companies thus far appear to be fulfilling their contractual obligations
and are seeking cooperation witiIEREMAand the competentMoEEin order to
overcome the inherent bureaucratic delays mainly at the licensing level (environmental
studies, navigation NAVTEX, etc.). In the final business decisions of the companies, an
important criterion will be the further stance and decisions of tBeeek State, as
expressed institutionally at the governmental, supervisory, licensing I¢&MEREMA
MoER but also judiciallegal (trial-issuance of decisions by the Court of Auditors, Council

of State, etc.) and in combination with certain negatitatements by government
executives even at the highest level. At the same time, the international oil market saw
the "explosion” of exploration in 2023 very positively and reacted positively. Based on the
publications and the movements in the internatiomahrket, it is clear and evident that
several companies are seriously interested in entering the Greek market and investing in
hydrocarbon research and production. Unfortunately, the Greek State is keeping a
Gairt SyoSe gKAT ST I OOacalIAsiyniar cases, ih shoull Nakd G A 2 y | €
advantage of the exceptional situation to promote positive messages to the market (with
presentations at conferences, articles in technical journals, etc.) and proceed immediately
to new international competitions fothe concession of other areas for research and

production.

The international market is waiting in vain for the announcement of new marine areas in

Crete and the lonian Sea, as announced HiyREMAsince 2019, even though the

statements of State officials are positive about the results of the 2023 surveys. On the

other hand, the statements of the Ministry of tHenvironemnt and Energ{Katakolo

2022) move in the opposite direction, stating that no new areas will be granted and

returned areas will not be declared again, and are consistent WEREMA inaction.

And within this conflicting climate, a map of concessions is published iNBEE@FAugust

2024) in which "available areas" ¢&shoreand 4onshorg are shown. Similag not the
samecisthemapoHEREMA Ay G KA OK F2dzNJ I LILISF NI & a2LISy |

had been granted through international tenders and were recently returned.
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At this point, we should recall that according to Law 4001/11, as it is in force, and the
SEA&GAY3T SELISNASYOS 2F F2dz2NJ AYGESNYyFGAzyFE (S
2NJ a2LISYy | NBlFaég¢ GKS daaAyAaidSNI 2Bymeaistok N2y YSy
a notice published in the Government Gazette and sent for publication in the Official

Journal of the European Union, shall notify the available areas, as well as any specific
information relating to them. For any significant change in thisormition, a

adzLJLX SYSYy I N y2GA0S akKlftf 0SS LldzofAaKSRES gk
happening.

In particular, according to Law 4001/11, the rights for hydrocarbon exploration and

production in specific areas are always granted exclusively through international tenders
announced by the Greek State. The areas to be granted are after the selectiewof n

areas, either areas that had been granted and returned or had been included in previous

tenders and were not granted (open door), or finally after companies expressed interest

in specific areas and the State accepted the request. Howavehe b 9 / tm&pa five

newoffshorel YR 2y S 2yaK2NB I NBIF o6aAdu | LIISIEN Ia a
and oneoffshorearea that were returned before the surveys were even completed. The
fFraGGSNI FNB | f a2 HERRMAMAD (BndongoherdBiygs, market rumiorsS

claim that a legal dispute is ongoing for one area between the State and the contracting

companies).

Map 5: Conscession map
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Source NECRAugust2024,p. 348Map 12)
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In addition to the above, the market raisggestions regarding the will and any support
moves of the Greek State regarding the existence/creation of critical infrastructure for
offshore drilling, given that the existing port infrastructure is either unsuitable or meets

with the refusal of local aors to use it.

Last, but equally important, what concerns oil companies is the reaction of environmental
organizations which hinder research work mainly through legal appeals and on a smaller

scale with activist actions.

There are many reasonable and unanswered questions regarding the desire of the Greek
State to explore and produce hydrocarbons, changing the status quo of the country on an
economic, social and geopolitical level. The only thing certain is that whileabiéve
potential of the existence of very large hydrocarbon deposits is gradually emerging
through research, the state's image towards the energy market is not convincing enough

to attract companies that will take risks and invest hundreds of milliorotidrs.

Current status of research work

According ttHEREMAthe works that have been carried out in the concessioned areas
based on the existing Lease Agreements between the Greek State and the contracting
companies are

Map 6: Map of ActiveExploration and Production Concession

Specal Scharre

Source HEREMA
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lonian Region and Region 10

Area 3310 Lease Agreement: N 4630/19 (Government Gazette A'155/10.10.2019)
lonian Area Lease Agreement: N 4629/19 (Government Gazette A'154/10.10.2019)
Stage: 2ndhree-year Research Phase (09 July 2026)

Lessee: HELLENIQ ENERGY UPSTREAM (100%)

The lonian block is located in the Northern lonian Sea and covers part of the Apulian
platform and the preApulian zone. Offshore oil and gas discoveries in Albania and Italy are

strong indications of a functioning petroleum system in the lonian block.

The area has proven to be capable of generating oil from Upper Triassic source rocks

(Sabkha; lacustrine environments), deposits in basins within the Upper Liassian platform,

as well as from organigch lacustrine phases offshore the Apulian platform.

a.t201 mMné Aa £20F0SR Ay GKS Y@Ll NARA&AAl Ddz 1
range from 500 m to 2,500 m. The proven petroleum system in the neighboring licensed

area ofWest Katakolo, combined with the large humber of surface natural oil asdegks

AY GKS gARSNIIFNBIFIX YI1S a.t201 wmMné I LI NIAOdz
The minimum contractual technical programe of the current exploration phase of both

concessions has been completed, given that the Lessee has performed geological,
geochemical and environmental studies, reprocessing a total of 3,000 km of existing

seismic records, and acquiring 2,800 km of news@Bmic data (1,200 km in area 10 and

1,600 km in the lonian area in the 1st quarter of 2022).

The Lessee, after processing and interpreting the -tlivnensional seismic data,
proceeded immediately in the 4th quarter of 2022, in addition to its contractual obligations
in the first research phase and essentially fulfilling the obligations of the pteage, to
record threedimensional seismic data of 2,430 sq. km. in area 10 and 1,150 sg. km. in the

lonian region.
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Map 7: Seisnic Map 2D3Din the lonian Region

Source HEREMA

The new seismic data is now in the processing stage, to be interpreted and combined with
all existing geological, geophysical and drilling data, in order to more accurately identify
areas and geological targets, before final business decisions are madsetute
exploration drilling. It is noted that the current 2nd Exploration Phase, according to the
Lease Agreement, does not include mandatory drilling which (one per area) are included
in Phase 3 upon payment of a correspondiagelr of guarantee[49]. It will now be
interesting to see the business strategy that the Lessee will choose to follow in these
extremely promising areas for the discovery of hydrocarbon deposits, i.e. will it wait and
proceed with the execution of the mandatory drilling (at leaste per area) in the next
research phase after July 2026, when it will enter the 3rd Research Phase or will it proceed
earlier during this phase, negotiating the contractual obligations of the existing Lease
Agreement with the Greek State. Of course, othasiness moves, common in the industry,
with a total sale of rights to another company or a partial sale and the creation of a joint
venture and the maintenance or not of the role of the Operator should not be excluded by
the Lessee.

Map 8: Seisnic Map 2D3Din the Region2

Source HEREMA
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loanninaRegion
Start Date: 03/10/2014
Lease Agreement: N 4300/14 (Government Gazette A'222008014)

Stage: 2nd Research Phase Tenant: Energean (100%)

This is the mogmature concession in terms of research work, but with significant delays
since the start of workThe area has proven oil and gas in Albania, Italy and Croatia. More
than 10 million barrels of oil and 30 trillion cubic feet of natural gas have been discovered

in areas related to the wider area.

The minimum technical programe with geological, geochemical and environmental

studies as well as recording, processing and interpretation of 400 Km of 2D seismic data

has been completed in the area and at least one research target has been identified. The

company intends to conductth@ 9 LA NP & mMé RNAEfAYy3I Ay (KS WdAzNE
Zitsa) and the procedures for obtaining environmental study approvals have already been

O2YLX SGSR gAGK GKS O2YLX StiA2y 2F (GKS NBIj dzA NX
briefings with local canmunities. The drilling site has been selected in grassland areas at

a great distance from Natura protected areas and the approved environmental studies

cover in detail the entire range of work to be performed and are fully compatible with

the legislatiomand the strictest industry standards.

At the same time, the Lessee continues to cooperate WHIBREMAand MoEEto
complete the licensing with the aim of carrying out the exploratory drilling as soon as
possible, the first in the promising onshore area after many years of inactivity, to be
precise, while the drilling will be the 17th carried out in the historymfus, it is the first
after 22 years, after the unsuccessful drilling "Dimitra" in Kalpaki (drilling sibeirce
Energean).

Map 9: Drilling Location"Epirus 1"

51T
|

Source Energean
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The total impacts foreseen in thgtrategic Environmental Impact Studse characterized

as minor to negligible for the natural environment, anthropogenic activities as wéfieas
atmospheric and acoustic environment and are limited to the construction site. Site
preparation will require approximately 220 days, drilling approximately 130 days and road
construction interventions 84 days. The total duration of the project impletagm is

approximately 12 months.

In the event of discovery and subsequent confirmation and valuation of exploitable dgposit
Energean will declare the exploitability of the deposit and proceed with the preparation of a
Development and Environmental Protection Plan, which will be submitted for approval to the
Ministry of Environment and Energy. For all the work that will beuireqgl, separate
Environmental and Social Impact Studies will then be prepared and submitted for
consultation. In case of no discovery, the area will be fully redttréts current form (Source:

Energean)

Western and Southwestern Crete Region

Start Date: 10/10/2019

Area W. Crete Lease Agreement: N 4631/19 (Government Gazette A'1BB21119)
Area SW. Crete Leasgreement: N 4628/19 (Government Gazette A'153102019)
Stage: 1st Research Phase (iyear extension, end of phase October 10, 2024)

Lessee: Exxon Mobil (70%, operator) and HELLENIQ ENERGY UPSTREAM (30%)

The areas are located in the maritime area ©fete. According to the available
geophysical data of 2012, there are indications of carbonate structures, similar to the

recent natural gas discoveries made in the Eastern Mediterranean (Egypt and Cyprus).

These are the most promising areasGneece for the existence of large natural gas
deposits, as shown by the initial seismic recordings, but at the same time they are among
the least explored areas, which makes it imperative to acquire other seismic data (in a
denser network of recordings) ioombination with the preparation of geological and

geochemical studies.

The consortium, after the withdrawal of Total Energies, which was the manager,
continues the research with ExxonMobil as manager, which increased its participation
from 40% to 70%, and HELLENIQ ENERGY UPSTREAM, which also continues to participate
with 30%(from the 20% it initially held). The consortium proceeded, in direct cooperation

with HEREMAto record twedimensional seismic data in the first quarter of 2023. During
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the recordings, based on the preliminary results of the initialbaard processing, the
operator decided to densify the network by recording more seismic data than the

contractual obligation of 3,250 km per area.

According to published data frolEREMAalmost twice as many kilometers were
recorded as the contractual obligation (12,278 km), which is interpreted as indicating that
there are positive indications for the mapping of geological targets. It is estimated that
the consortium, based on the resslof the seismic and geological and geochemical
studies, will make business decisions to enter the next research phase within the time

frame of the contractual obligations.

The consortium recently (2024) performed 3D seismic surveys (874 sg. km) in the SW
area, so it is clear that this particular area is currently the focus of technical interest for
the execution of exploratoryridling in the immediate future

Map 10: SeismicSurveys 2DB3D in the SW CretRegion

Source HEREMA

While the execution of the above seismic surveys, both quantitative (dense network of
two-dimensional) and qualitative (threégimensional), demonstrates in practice the
technical and commercial interest of the consortium in specific parts of the aressoit
raises significant questions about the continuation or not of the surveys in the remaining
area ofthe concessioned areas, which, in addition to its very large size, is estimated to

have geological targets for further investigation.

The next threeyear research phase has as a contractual obligation, per area, the

acquisition of threedimensional seismic data, with an obligation to conduct exploratory

drilling during the Third Phase of the surveys. However, it is not excluded that the
consortium, depending on the interpretation of the seismic and the size of the geological

targets, may proceed with exploratory drilling during the next phase in order to confirm

GKS SEAAGSYOS 2F |y a2Af aedadSy&8Ddegncs Ay O :
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surveys during the trenching work of possible discoveries.

It is noted that the oil system of the area remains unknown and the drilling will provide
important data mainly regarding the existence of source rocks and reservoirs. This means
that at present there is no certainty as to the nature of the potential dégo@atural

gas, oil, etc.) and whether the existing geochemical models and those from neighboring
areas converge on the existence of natural gas. The statements of the political leadership
(Katakolo 2022) that in the event of an oil discovery, businessiges will not proceed

if they do not act as deterrents, at least cause concern among companies that are
required to spend many tens of millions of dollars to carry out exploratory drilling,

assumimg the technical risk of failure

"Katakolo" Area

Commencement Date: October 2014

Lease Agreement: N 4298/14 (Government Gazette A'220003014)
Stage: Development and Production (25 years from 2016)

Lessee: Energean (100%)

The Katakoldield, located on the west coast of the Peloponnese, was discovered in the
early 1980s by the Hellenic Petroleum Exploration Company and is to date the only area
in Western Greece with a proven oil and gas discovery. Recoverable resee/es a
estimated at 18 million boéMore specifically, the offshore area has confirmed oil and gas

reserves, while the onshore area is very promising for shallow biogenic gas discoveries.

Ly ! dz3dzad HnmcsE GKS [S3a4SS LINRPOSSRSR G2 y2iAa
field and entered into a 2year exploitation license. Production is expected to begin

following approval of the relevant Environmental Impact Study. The public ¢atisnl

however, while it has been completed since 2020, final approval is still pending, with the

obvious result of creating questions about the effective operation of state licensing

services.

Prinos Concession

Stage: Exploration and Exploitation (25 years) Lessee: Energean (100%)
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Exploration in the Prinobasin began in the 1970s and the first discovery was made in
1974 in the Prinos field. Crude oil production began in 1981. Primary oil production in
Greece is carried out in the Prinos, North Prinos and soon in Epsilon fields in the Gulf of
Kavala (8 km st of Thassos and 18 km south of the coast of Kavala). Production began
in early 1981, with initial rates of 9,000 barrels per day and peaked at approximately
28,000 barrels per day in the period 198286. Since then, production has decreased
significanty, falling below 1,500 barrels per day with signs of recovery since 2016. In
particular, total domestic production amounted to 206 thousand. tons in 2018
(approximately 4,300 barrels per day), the highest level since 2000, while more than 2.3

million tonsof crude oil have been produced since 2000.

The field has produced more than 125 million barrels since 1981. The oil from the Prinos

field is moderately heavy 27y ¢ ! t L0 X dzy RSNAI 0dzN>X SR FyR az
content of 674scf/bbl (120m3/m3). The latest 3D seismic survey conducted inr20e i

t NAy2a FNBF SR (2 Iy AYyONBIFrasS Ay GKS FTAStRC
several other potential plays and prospects in the area. The field complex is eligible for

funding through the RRF for the development of the first CCS yaailiBreece.

The "North Prinos" field was developed as a satellite field of the "Prinos" field in 1996,

with production starting the following year and with production quantities of 3,000

barrels per day. In 2009, a new inclined well with extended horizontal displatenas

drilled, reaching a total depth of 4,370 m. The oil is relatively heaws(i7c ! t L 0O X & 2 dzNZEI
with a dissolved gas content of 253 cu. ft/barrel (45 cu. m/cubic meterR(®6O hydrogen

sulfide (H2S) and a high amount of resins and asphaltenes. TherEfisid was

discovered in the 1990s, when thelBwvell confirmed crude oil reserves at a depth of
approximately 2,800 mTVDSS. The oil from "Epsilon” is light (360 API), -iv¥o 8

hydrogen sulfide, and a dissolved gas content of 349 cubic feet/barrel (@2bic

meters/cubic meter).

The company that exploits the deposits in the Prinos area is Energean, the only company
that produces oil in Greece, which estimates that the remaining reserves of these

deposits are in the order of 100 million barrels (2P+2C).

It is noted that as a consequence of the COVID19 pandemic and the collapse of oil prices, in
April and May 2020, the contractor Energean announced the cessation of its activities at the
Prinos complex and applied to the Greek State for state aid undeEtltepean Union's
Temporary Framework for State Aid. The proposed business plan concerns how Energean will
use the state funding to implement the Epsilon field development plan, the exploitation of

which would extend the life of the Prinos complex by 1@ %oyears. In the long term, the

121



company plans to channel CO2 to enhance oil recovery and provide multiple synergy
opportunities for the future conversion of the depleted Prinos reservoirs into permanent

storage facilities for captured CO2

According to a company update in early January 2020 Energeark & SY G SNBR Ayid2
million loan with the Black Sea Trade and Development Bank (BSTDB). The loan will finance

9y SNESIyQa Ay@gSadyYSyd Lilyas YlFIAyfte FT2N 6KS RS
further development of the other Prinos fieldahile supporting both working capital needs

and investments in the infrastructure of the Prinos complex.

The first oil loading from the Prinos production was carried out with complete safety from
Energean's facilities in Kala in the first days of 2024n total, 220,000 barrels of crude oil
were delivered, with BP as the buyer, with the characteristic that this also includes production

from the Epsilon field, which restarted in November 2023.

Energean has recently made significant investments to boost production, most notably
carrying out the internal cleaning of the coiled tubing of the wells on the Alpha platform in
Prinos, including the EAH3 horizontal well in the Epsilon field. The praesssarried out

with absolute precision and safety by a specialized Italian company in November 2023.

In September 2022, Energean obtained an exploration permit for the storage of carbon
dioxide (CO2) in Prinp&avala, in accordance with European and Greek legislation. Studies
conducted by Energean as well as by other specialized companies showed that the field can
operate in an initial phase with a storage capacity of 1 million tons of CO2 in the first phase,
while there is the prospect of upgrading to store up to 3 million tons of CO2 per year for 25
years, if this is confirmed by the necessary studies. In addition, the prospect of greater storage
for a shorter period of time is being examined in order to mewtrket demand and until

additional capacity is confirmed.

The purpose of the Prinos CO2 Storage project is to contribute to local and regional
decarbonization by storing CO2 captured from hard to abate industries, from the use of direct
CO2 capture technologies in the air, from bioenergy, from the shipping irydastl other

sources.

The project is now being carried out by EnEarth, a company of the Energean group, which will
be active in the storage and transport of CO2 as well as in the direct capture of CO2 from the

atmosphere. EnEarth recently submitted an application for a COagid?ermit in Prinos.

The project is a key part of the Mediterranean CCS Strategic Plan, which has been developed
by France, Italy and Greece, with the aim of creating the first industrial/commercial CO2

storage hub in the SE Mediterranean (see figure bej@ource Energean Bl
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Map 11: CO2 Transport and Storage Map

"

Source Energean
At this point, it is worth mentioning the very stricgnvironmental standards and
protection measures contained in Greek legislation and Lease Agreements for the
execution of exploration and production works. It is clear and amply demonstrated by the
results that the contracting companies in all the concassib areas meet all these

measures, which are constantly monitored by HEREMA.

The obvious objective of the exploration works is to assess the size and prospects of the
country's potential natural gas reserves. The recent geophysical surveys took place at a
time when natural gas is at the top of Europe's energy agenda due to supptages

that have led to a large increase in energy costs for industry and households. The next step

in the process is the analysis and evaluation of the data. Previous studies by HEREMA and
estimates by Greek and international analysts have shown thatpibtential value of
DNBSOSQa ylFiddaNFt 3+ a NBaSNwSa SEOSSRA ewnpn
coal with natural gas in the wider region and accelerating the transition to a more

sustainable, lowemission energy system.

It is worth noting that the reassessment of the hydrocarbon exploration and exploitation
progranme in Greece does not in any way constitute a shift from the basic energy
priorities that have been set. However, what is being explored, in the shadow of the
PYNFAYALY ONR&AAZT A& G2 6KIG SEGSyd o6l yR
integrate itinto the European energy transition plan, in which Greece aims to play a
leading role.In this context, RES remain unwaveringly the "tip of the spear" oflGree

energy policy, with the ultimate goal of transitioning to a climatutral economy.

Nevertheless, given that during this transition, natural gas will be a bridge fuel, supporting
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the further penetration of RES, it is being examined whether there is "space" for the
upstream sector in the course of decarbonization, especially if it is combined with newly

emerging "green" applications

Accordingto HEREMA35], hydrocarbons are an essential component of a balanced energy
transition, which will last for several decades (and beyond 2050) and in this interim period,
natural gas should fill the energy "gap" but also provide solutions to society's needs for
affordable energy. In this context, significant investment prospects are emerging that the
natural gas market creates, and in which the Greek industry is going to be active in the near

future, starting from Greece, towards the wider Balkan region.

The hydrocarbon industry is developing infrastructure and possesses thetmwwior the
"transition" to blue and green hydrogen, the development of CO2 storage capabilities as well

as the development of offshore wind farms.

The development of a domestic hydrocarbon production industry, based mainly on natural gas,
can contribute significantly to the Greek economy and to the broader climate and energy goals.
Considering that the cost of fossil fuel imports in Greece over #st gecade has amounted

G2 FTNRdzyR empn o0AfftA2yT GKS RS@St2LISyid 27
only because it would reduce costly import dependencies, but also because the development
of the Greek natural gas market would enhancewdy of supply, it would also potentially
generate significant surplus revenue for the national economy and budget, strengthening the
O2dzy iNEQa aGNIGSAAO LRaAlA2Y36:4a | NBIA2YI f

5.2 Natural Gas

5.2.1 Gas Demand and Consumption

Total natural gas demand in Greece decreased by 21.56% compared to 2022, according to
DESFA data for 20237]. Specifically, total demand (domestic consumption & exports) of
natural gas decreased by 21.56%, reaching 67.60 TWh from 86.18 TWh in 2022. A decrease of
10.13% was also recorded in domestic consumption from 56.65 TWh in 2022 to 50.91 TWh in
2023, while natiral gas exports decreased by 43.48% from 29.53 TWh to 16.69 Higvine(

58).
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Figure58: Evolution of Gas Demand and Consumptj@15-2023
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Figure59: Domestic Gas Consumption (TWh) and Sh@tgby Customer Categor2021-
2023

67,85%

2021 2022 2023

W Electricity generation m Distribution Network B Industries & CNG

Source: DESFA

The abovd-iguresshow that natural gas consumption in Greece decreased®y% in 2023

O2YLI NBR (2 HnHHI Ay fAYyS gAGK GKS 9! Qa GFNBSAOH

from August 2022 to March 2023, compared to the average of the same period in the previous
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In March 2024, the European Union submitted a recommendation to member states to

continue the effort to reduce gas consumption by 15% for the period April 204ch 2025,
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compared to the reference period from April 1, 2017 to March 31, 2022. This recommendation
is a followup to the August 2022 Regulation for a mandatory reduction of gas consumption
by 15% in the eighthonth period August 2022March 2023 compared to a refence period,

as well as the March 2023 decision for a voluntary reduction in consumption in the period
April 2023- March 2024. The largest percentage of natural gas in 2023, as in all previous years,
was consumed in the production of electricity by ttteermal units of the Public Power
Corporation and private power producers. However, the role of natural gas in electricity
generation, although significant, declined in 2023, reaching 68% of total natural gas

consumption from 74% in 202Zigure60).

Figure60: Evolution of Natural Gas Consumption in Greg@&Vh), 20102022
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Regarding the share of natural gas in grelestricity production, this stood at 36.4% in 2022
(Figure61).

Figure61: Fuel Shares in Gross Electricity Productigf12-2022
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According to DESFA data for the first half of 2022, an upward trend is recorded in
domestic natural gas consumption, with an increase of 29.76%, reaching 30.78 TWh, from
23.72 TWh in the corresponding period lgsar. On the contrary, total natural gas demand is
recorded as slightly reduced by 7.14% due to the decrease in expbesSidirokastro entry

point was the main natural gas entry gateway of the country during this period, followed by
the LNG Terminal in Revithoussa (Agia Triada entry point), which covered almost one third

(29.74%) of total natural gas imports.

Natural gas imports amounted to 30.93 TWh, recording a slight decrease of 8.14% compared
to 33.67 in the first half of 2023. The largest quantities entered from the Sidirokastro entry
point (15.7 TWh), which covered 50.76% of imports. The contributioneoRevithoussa LNG
Terminal remained significant, covering 29.74% of total natural gas imports with 9.2 TWh,

while the Nea Mesimvria entry point, through the pipe&jrcovered 19.52% with 6.03 TWh

Regarding the LNG unloadings carried out at the Revitholiesainal during the period
JanuaryJune 2024, these concerned approximately 8.96 TWh from 12 tankers compared to
approximately 17.3 TWh from 26 tankers in the corresponding period of the previous year.
67.97% of these LNG quantities came from the USAhieg 6.09 TWh. In second place were
imports from Russia (1.91 TWh), followed by Algeria (0.48 TWh) and Norway (0.48 TWh). At
the same time, regarding the operation of the LNG Truck Loading service, which offers a
flexible solution for the road transportfeignificant quantities of LNG to areas and users
outside the network, since its start of operation in November 2023, 104 LNG Trucks have been

unloaded, transporting 4,675.00 m3 of LNG or 30,139 MWh of equivalent energy.

Regarding the categories of natural gas consumers, power generators continue to record the
highest consumption, covering 63.97% of domestic demand with 19.69 TWh out of a total of

30.78 TWh, recording an increase of 30.92% compared to last year.

A significant increase of 141.36%, compared to the first half of 2023, was also recorded in the
consumption of natural gas by industries and vehicle refueling stations directly connected to
the NGV, which amounted to 4.61 TWh, a quantity correspondinglnmst 14.97% of
domestic demand. Consumption by distribution networks during the first half of 2024 was at

the level of 6.48 TWh, covering 21.05% of the total demand of the previous year.

According to the 20222030 Development Study prepared by DESBAnatural gas demand,
based on the baseline scenario, is expected to range from 5,602 bcm of natural gas in 2021 to
6,195 bcm of natural gas in 2030. It is worth noting that IENE, based on data it has processed

and given the delignification, as well as th@amssion of hatural gas networks in urban centers
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and the region, estimates that by 2030 domestic natural gas demand will have exceeded 8.0

bcm and possibly reach up to 10.0 bem.

Figure62: Natural Gas Demand Estimate in Greece Baseline Scexgad&CP adjusted
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Source DESFA

According to the August 2024 NECP revision proposal, natural gas consumption in Greece will
decrease from 51.2 TWh in 2022, to 44.1 TWh in 2030 and to 16.2 TWh by 2050.

5.2.2 Natural Gas Supply Sources

The Revithoussatminal was the main natural gas import gateway into the country during
this period, followed by the Sidirokastro entry point, whose flows decreased by 20.82%

compaed to the same period last ye&i7].

Natural gas imports amounted to 67.71 TWh in 2023, recording a decrease of 21.41%
compared to 86.16 TWh in 2022.
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Figure63: Distribution of Natural Gas Imports by Entry Pojr20262023
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Thelargest quantities entered the cmtry from the Revithoussa LNE€rininal, which covered
43.55% of imports. In particular, approximately 28.52 TWh of LNG were unloaded from 41

tankers from 7 countries.

Regarding the contribution of the remaining entry points, the Sidirokastro entry point covered
34.6% of imports (23.43 TWh), followed by the Nea Mesimvria entry point, which, through the
TAP pipeline, covered 18.45% of imports (12.49 TWhally, Kipoi Evros covered 3.39% of
imports (2.3 TWh).

Figure64: Evolution of the Percentage Participation of Gred€e@atural Gas Entry Points in
Imports, 2010-2023
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I OO0 2 NRA Yy 3data dr 2629 {7)CtheS remained thiargest LNG importer in Greece

with 10.75 TWh and a share of 37.69%. In second place were imports from Russia with 8.38
TWh, followed by Egypt (3.5 TWh), Algeria (3.47 TWh), Norway (0.97 TWh), Nigeria (0.94 TWh)
and Spain (0.51 TWh).

Figure65: LNG Cargo Imports by CountfywWh), 20202023
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Figure66: LNGImport Shares g Country 2021and 2023
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5.2.3 GasPrices

Basedn dataprovidedby the RegulatoryAuthority for Energy WasteandWater[40], Figure

67 presents the weighted average import price, per month, for the period March 2021
March 2024 as well as the evolution of the monthly weighted average import price in relation
to the balancing gas reference price, the balancingngasginal buyprice, the balancing gas
marginalsale price and the weighted average price according to the Balancing Regulation

312/2014, for the same period.

Figure67: Evolution of the Weighted Average Natural Gas Import Price in Greece, in the

Time Period March 202& March 2024
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Source RAAEY

During 2023, there is a descalation in natural gas import prices compared to 2022, with a

af AGKG NBO2OSNE Ay b20SYOSNI YR 58S08SY6SNI HAHOS
According to9 dzN.P sdita [41 Qnatural gas prices for household consumers decreased in

the second half of 2023, mainly as a result of lower energy costs and to a lesser extent lower

taxes, which are gradually returning poe-crisis levels after the reductions in 2022. For nion

household consumers, natural gas price reductions were moreavin the second half of

2023
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Figure68: Evolution of Electricity and Natural Gas Prices Fousehold Consumption in
Europe 20082023 (ne€ kK MKWh)
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Betweenthe second half of 2022nd the second half of 2023, natural gas prices (in national
currencies) increased theost in Lithuania (+68%) and decreased the most in Denmark (
39%). For household consumers, a total of 12 countries reported increases, while the other

12 using natural gas reported price decreases.

Poland (+32%), Slovakia and Germany (both +22%) followed Lithuania with the highest price
increases, while Greece4f%), Denmark-41%) and Bulgaria-40%) had the highest

decrease$4?2].
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Map 12: Natural Gas PriceBr Residential Consumers, Second Half of 2023 (Purchasing
Power Standard¢PP$ per 100 KWh
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5.2.4 Retail Market

In the retail natural gas market, the management of the country's distribution networks has
been undertaken by twamperators, the company HENGAS and the company ENAON EDA.
Following the merger by absorption of EDA THESS and EDA ATTIKIS into DEDA, the company
ENAON EDA was established, which replaced the three previous Gas Distribution Network
Operators and undertook # management of the networks of Attica, Thessaloniki and
Thessaly and the networks of the Rest of Greece (Peloponnese, Central Greece, Central

Macedona and Eastern Macedonighracg [43].

The ENAON EDA distribution network for Attica is supplied with natural gas from the DESFA
transmission network from five (5) entry points in Attica. The movement of natural gas in the

Attica region is carried out through the medium and low pressure netsjdek.

The medium pressure network consists of approximately 343 kilometers of medium pressure
pipelines, steel pipes with a nominal operating pressure of 19bar or 10bar, to which large
industrial consumers are connected as well as the distribution stationssilygply the low

pressure networks. The low pressure network consists of approximately 3,632 kilometers of

133



low pressure pipelines through which domestic, commercial and industrial uses are served.
The low pressure network consists of approximately 3,112 kilometers with a nominal
operating pressure of 4bar and polyethylene construction material as well as I5&tekers

of old networkg with a nominal operating pressure of 23 mbar and polyethylene or cast iron
construction materiat; which is mainly found in the area tife center of Athens and where

it is gradually being replaced.

Through the lowpressure distribution network of Attica, EDA ATTICA supplied 194,545
delivery points (final gas consumption points) during 2023, serving a total of than
430,000 final customerigl4]:

0 residential consumers (central heating or autonomous heating)
o commercial consumers (professional and large commercial e.g. hospitals, hotels)
o industrial customers and

0 customers with natural gas aipnditioning

The total distributed quantity of natural gas in the Attica distribution network for 2023
amounted to 3,649,991 MWh.During the month of January 2024, a total of 20 Suppliers were
active in the retail natural gas market, representing at least one delivaint,paccording to

data from RAAEM3].

Tablel3: Active Natural Gas Suppliers, Janu&§24

B k | SUPPLIER'S NAME

1. ELPEDISON COMMERGAL

FULGOR HELLENIC ELECTRICCABPANY S.A.

2

3 GREENSTEECEDALIOROMMODITIESA.

4, NRGTRADINGIOUSES.A.

5 SOVER.n. GREEK STEEL PROCESSING COMPANY

6. VOLTERRB.A.
7. VOLTOMELLENIC ENERGY COMRAAY

8. ANOXAL S.A. METALBBESSING AND RECYCLING INDUSTH
9. PPCSA.

10. DEPASA.

11. ELVALHALCOR\S

12. ELINOIL HELLENIC PETROLEUM COMPANY S.A.

134



13. MYTILINEOS COMPANSROUP OF COMPANIES S.A.

14. ATTICA GAS SUPPLY COMPANY S.A.

15. THESSALON{KRHESSALIA GAS SUPPLY COMPANY S.A.
16. EFAENERGY NATURAL @ABVIPANY S.A.

17. HERON ENERGY S.A.

18. MOTOROIL HELLAS CORINTH REFINERIES S.A.

19. PROMETHEUS GAS S.A.

20. SIDENOR INDUSTRIAL STEEL S.A.

Source RAAEY

I 002 NRA Yy Idatai5], PRG held tie largest percentage of energy consumed in the

natural gas market for 2023 with a percentage of 35.03%, followed by Metlen with a

percentage of 32.42% and then by Elpedison with 12.17%, while other companies with smaller

percentages complete thiest (Figure69).

Figure69: Natural Gas Market Shareger Transmission User 2023, & Energy Consumed
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Source DESFA
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Regarding the share of suppliers in 2023 based on the number of active connection points to
the National Natural Gas Transmission System, Mddads with a percentage of 23.81%

followed byPPC S.A. with a share of 19.05%

Figure70: Market Shares oNatural Gas Suppliers Based éctive Connection Point2023
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Source DESFA

For the year 2023, the majority abnsumption in medium pressure (MP) and low pressure
(LP) is attributed to industrial use with a percentage of 43.6% and to residential use with a
percentage of 41.6%. Consumption for residential and commercial customers decreased
compared to the previougear, in contrast to the consumption of industrial customers and
CNG. Overall, a decrease of 8.8% was recorded in totalenption in the retail markefTable

14)[46].

Table14: Consumption in PM and CP (MWh by use category), Total Market, 2022 and 2023

RESIDENTIAL 4.658.045 5.612.918 -20,50%

COMMERCIAL 1.584.025 1.883.677 -18,90%

CNG 73.952 66.955 9,50%

INDUSTRIAL 4.879.499 4.620.155 5,30%
Source RAAEY
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Tablel5: Consumption inMPand LP (MWh)PerDistribution Networkand Per Month 2023

January
February
March
April

May

June

July
August
September
October
November
December

590.877 775.267 231.581 745 1.598.47
702.979 821.236 270.645 938 1.795.79
447.152 566.987 292.394 655 1.307.18
269.565 356.703 254.894 513 881.675
188.644 211.857 247.157 176 647.835
152.082 162.075 228.304 43 542.504
140.516 139.171 208.110 29 487.825
114.114 114.718 180.539 23 409.395
144.503 124.505 234.044 17 503.068
156.342 156.850 254.556 32 567.780
234.777 405.875 269.215 1.171 911.038
508.425 776.398 254.650 3.470 1.542.944
Source RAAEY

Figure71: Shares of Suppliers in the Ral Natural Gas Market (Based on NumberDelivery
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Flgure72: Shares of Suppliers in the Rél Natural GasMarket (Based a Consumption),
Total Market MP & LR 2023
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5.2.5 Natural Gas Transmission Through Pipelines

National Natural Gas SystemNES

According to DESEXata, the total length of natural gas transmission pipelines amounted to
1,466 kilometersMore ecifically, 512 kilometers related to the central higlessure gas
transmission pipeline and 954 kilometers to the supply pipelines of the various regions of the

country. The length of the network did not change compared to 202blel6) [47].

Tablel6: Length of Natural Gas Transmission Pipelirfksn)
2020

2019 2021 2022 2023

Highpressure main

gas transmission 512 512 512 512 512 512
pipeline
Supply pipelines of
the O 2 dzy (i NE Q 952 954 954 954 954 954
Total 1.464 1.466 1.466 1466 1.466 1.466
Source ELSTAT
CKS YIAYGdSylyOS O02ada 2F ylFddz2N¥t 3ILa GNIyavyiaa

2023, an increase of 29.6% compared to 2022, where the corresponding costs amounted to

ceoXtTnTtInnn® Ly@SaildySyida Ay ySg Ay 7TNlaandNUzOG dzNB
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increase of 47.6% compared to the corresponding investments in 2022, which amounted to
€ MH M Z p (Eiguee7Byi4T].

Figure73: Expenditures for Natural Gas Transmissilorfirastructure, 20182023
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Table 16 presents the movement of natural gas in the Greek territory. Regarding the total
imported quantities (receipts) of natural gas at the entry pointshaf National Natural Gas
System in 2023 a decrease of 21.4% was observed compared to 2022. Similarly, the total
exported quantities (deliveries) of natural gas from the exit points of NiNGSshowed a
decrease 021.5% in 2023 compared to 2022

Tablel17: Natural Gas Transportation in the NNG®@Wh), 2019-2023

Imported quantities of
natural gas at entry 65.202.881 70.649.066 77.736.918 86.157.785 67.723.344
points (MWh)

Exported quantities of
natural gas from exit  65.109.198 70.474.183 77.562.806 86.176.038 67.606.113

points (MWh)
in national transport 57.407.326  63.104.605 69.960.612 56.639.902 50.914.754
in international transport 7.701.872  7.369.578  7.602.194 29.546.136 16.691.359

Source ELSTAT

Independent Natural Gas SystédiNG3

In addition to the National Natural G&ystem (NIGS), there is also the Independent Natural
Gas System, which consists of the TAP (Trans Adriatic Pipeline) interconnector and the Greece
Bulgaria (IGB) interconnector. Through the TAP pipeline, natural gas is transported from the
Caspian region to Europedaits length in Greek territory is 550.8 kilometers. The TAP pipeline

began operation in December 2020. The GreBa&aria Interconnector (IGB) has a length of
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31.6 kilometers in Greek territory and the pipeline operation began in October 2022. Table 18
presents the imported quantities of natural gas through TAP and the deliveries of natural gas
from TAP to the National Natural Gas SystenNGS) and to the Greedgulgaria

Interconnector (IGB)

Table18: Natural GasTransmission Through TAR0212023

rs hj ~
2021 2022 2023 -
2023/2022
Imported quantities of natural gasin | o 453 g5 |126.239.07¢ 127.902.146 1,3%
Greece (MWh)
Exported quantities of natural gas from 76.311.953 |108.161.581 104.643.609 3.3%
Greece (MWh)
Deliveries to the NNGS in NeaMesimv| 5 517 600 | 12506.353|  7.436.839 -41,0%
(MWh)
Deliveries to IGB in Komotini (MWh) 4.872.894| 15.422.089 216,5%
Transport project (MtKm) 3.118 4272 4.086 -4,4%
Source ELSTAT

Table 19 presents the imported and exported quantities of natural gas through the IGB
pipeline since October 2022, when it began operation, as well as the technicaltgagidabie
entry and exifpoints.

Tablel19: Natural Gas Transmission Through I@m] Technical Capacity of Entrypé Exit
Points 20222023

2022 2023

Imported quantities of natural gas in
Greece (MWh)

Exported quantities of natural gas from
Greece (MWh)

18.495 0

4.875.908 | 15.540.771

Deliveries to the NNGS (MWh) 0 0

Transport project (MtKm) 10 32

Technica capacly ofenty POt | 124762 | 124762

I;erzzr;:az"v‘f\?ng;’f S i) 124762 124762
Source ELSTAT

According to data from 2023, 42.2% of natural gas imports were made as LNG through
Revithoussaterminal, 37.0% through the connection with Bulgaria (Russian gas via Turk
Stream), 17.6% through TAP (Azerbaijani gas) and 3.2% thtobig\N J(afs@ Axerbaijani gas)

[48].
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NNGS Development Program

hy HumM {SLIWSYOSNI HnHoX GKS RSOA&A g of he LILINR DI f§
National Natural Gas System (NSGS) for the period-202 H¢ ¢l & LJzf AAKSR Ay
Gazette 5595B, following approval by tHRAAEY(No. E68/2023). The new NNGS

Development Programe A y Of dzZRS& LINR2SOdGa gAGK |y SadAyYlas
GKAOK entc YAfftA2Yy O2NNBaLRYyR (G2 ySg LINR2SO0Ga>s
approved in the 20222031 Development Programe or included in the List of Small Projects,

updated in terms of schedule and budget. Of these new projedt3,million correspond to

improvements, modernization and maintenance of the NNGS, whB® million correspond

to new projects that create new capacity in the system.
More specifically, the most important new projects are

9 GKS &52dzft A yKbmai highlkNEE ard ddllES NN Yy OKE O e Hdn YA
that aims to provide uninterrupted capacity from the Virtual Trading Point (VTP) to all
Exit Points of the specific branch and from all Northeastern Entry Points taitall E

Points of the branch

9 GKS @a52dzof A ylivadh RigHiISa & dzNB Yo NI y OKE oOemnn YA
mainly to provide uninterrupted capacity to the users of the Floating Storage and
Regasification Unit (FSRU) of hierigaGas and, therefore, should be implemented

subject to the Final Investment Decision of DierigaGas

The Development Programe Draft also includes innovative projects related to the energy

GNI yaAGA2y |yYyR RSOFINDB2YyATFGA2Y GKNRAzZZIK | LILINR L
projects concern a pilot pyrolysis project and the connection of the DESFA network with the

planned H2 Vallein Western Macedonia, for the injection of green hydrogen into the existing

network and are largely related to the reductionmgthane emissions in the NNGSnally

€18millionrefer to two new connection projects

Natural Gas Distribution Networkd\Natural Gas Distribution Network Operators

Distribution Network Operators must construct the distribution network in accordance with
the Development Plan approved BRAAEYbased on the development schedule included in
the Distribution License. At the end of each calendar-ydfr, the Operators inforrRAAEY

of the progress of the network construction works in their license gr&s.

The country's distribution networks, depending on their operating pressure, are distinguished

into:

0  Medium pressure network (with a nominal pressure of 19.0 bar)
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U Low pressure network (with nominal pressure 0.0250 bar)

The expansion of natural gas consumers with the inclusion of 13 new cities in the distribution
network within 2024 is planned by the former DEDA and current "ENAON Eda", as the single
manager of the distribution networks under the umbrella of the Italiaergy group Italgas

is now called.

The 13 new cities that will be added to the gas distribution network are the following:
Grevena, Livadia, Giannitsa, Veria, Florina, Kastoria, Argos Orestiko, Amfissa, Alexandria,

Karpenisi, Orestiada, Patras and loannina.

In terms of network expansion, Itaglas' plans for 2024 foresee projects for over 650 kilometers
of low-pressure network and approximately 50 kilometers of medjirassure network,
while specifically for Attica, 30 kilometers of new network will be addezD2d. In addition,

the digitalization of the network with the integration of "smart meters" and advanced
technological systems for cybersecurity occupy a central position in the company's immediate

plans.

Table 20 shows the number of delivery points that each user represents and the monthly
distributed quantity of natural gas (kWh) per distribution tariff category, based on data from
the Hellenic Gas Distribution Company (ENAON. Eda)
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Table20: Number of Delivery Points and Monthly Distributed Quantity of Natural Gas by Distribution Tariff Category, Jag0ady

(F':’ESELAPH'C THESSALONIKI THESSALY ATTICA CENTRAL GREECE CENTRAL MACEDONIA EASTERN MACEDONIA-THRA WESTERN MACEDONIA WESTERN GREECE EPIRUS PELOPONNESE TOTAL ENAON EDA
NUMBER NUMBE
NUMBER| NUMBER] OF NUMBER] NUMBER] OF NUMBER| NUMBER] NUMBER] NUMBER NUMBER| NUMBER
OF OF ,\/‘\L::’:AI'I?/E\BI'S Té"_f,ﬁ/iig ACTIVAT] OF OF NUMBER O ACTIVA OF OF NUMBER Ol A:é’:/lr:?/iié) OF '\IAL(J:MF:?;F_Q[E MONTHI NUMBER O OF MONTH OF OF h:\%“.?ﬁ/i’?rs NUMBER OH
ACTIVATE|ACTIVATE| D ACTIVATE] [ACTIVATH ACTIVATE( NUMBER OF ED ACTIVATE| ACTIVATE| ACTIVATEL ACTIVATH ACTIVATEL ACTIVATE| Y ACTIVATE| ACTIVATE] ACTIVATED
MONTHLY | DELIVERY DELIVERY MONTHLY MONTHLY MONTHLY MONTHLY DELIVERY MONTHLY DELIVER' Y MONTHLY| DELIVER
DELIVERY DELIVER] oo ! ooiNTs | POINTS | DisTRiguTe DELVER| DELIVERY  MONTHLY | DELIVER] DELIVERY| o /o | ACTIVATED | DELIVE [ o) DELIVERY DELIVERY /o o ol DELIVERY| "o el el PEUVER] Lo [pisTrig| PELIVERY| DELIVERY DISTRIG DELIVERY DELIVERY o o ol oo ol DELIVERY [ o o
POINTS | POINTS GAS WITH WITH GAS POINTS| POINTS | DISTRIBUTEL] POINTS|POINTS WIT| GAS DELIVERY POIN]Y POINT| GAS POINTS | POINTS GAS POINTS WIT] WITH GAS POINTS wiITH | TED GA POINTSWIT| POINTS | UTED | POINTS | POINTS GAS WITH POINTS WIT DISTRIBUTED G
WITH | WITH WITH | WITH |GASQUANTITI] WITH | PARALLEL WITH EXCLUSI  WITH WITH | WITH EXCLUSIVI WITH EXCLUSIVE WITH | GAS | WITH | WITH PARALLEL
EXCLUSIV| PARALLE] QU?(UJ:TIES SV FARALLE QU/:(’\\:VLITIE EXCLUSI| PARALLE] (KWh) EXCLUSI REPRESEN QU?(U\;I:TIES REPRESENTATI| PARALL| QU?(C‘\/ETIE EXCLUSIV| PARALLE]| QuimTlE'REPRESEN'I ;é;;éé: QUﬁl\\’lv'I[']lT\ES EXCLUSI :é;&l'ég QU@ETI REPRESENT PARALLE| QUANT| EXCLUSI| PARALLE| QUﬁl‘\IIV'I"‘IT\E EXCLUS‘VI REPRESENT; QRIS S
REPRESE(REPRESE| (W) “XTTEN” “/:TT(;,:“ (b E |REPRESE| REPRESH  TION (i L (W0 pepreselreprese| <) ION e 1 (W eeprese o | Wi IoN |RePRESEl TEs |RepRese{RepRese| (W) “”TI“C;N“‘ ON
ATION ATION REPRESH ATION TATION REPRE! ATION ATION ATION ( ) ATION (Kwh) | ATION ATION
TATION NTATIO
RESIDENTIAL | 275.53! 0] 513.074.36] 117.701 0] 253.674.284 188.13! 0] 500.605.47: 1.107 0| 1.945.94: 2.453 0] 4.838.67 1.054 0] 1.991.87 0 0] 0] 0] 0| 0 0| 0| 0| 0| 0] 0] 583.44: 0] 1.270.920.36:
COMMERCIAL 5.494 0| 71.233.27 2.899 0| 32.816.12§ 7.577 0| 163.396.74 32 0  3.545.62 45| 0| 2.195.13 18 0| 6.300.75 0 0 0 0 0 0 0| 0| 0| 0| 0 0  15.907 0| 27656553
CNG 6 0 5.182.84 4 0| 1.556.40 0 0 0 0 0 0 22 0| 49.629.47 0| 0 0 0 0 0 0 0 0 0 0 0 0| 0 0 32 0 56.368.72
INDUSTRIAL 36 0] 46.665.71 44 2| 59.295.02 8g 0|  87.634.88 82 0] 122.900.05! 22 0| 40.717.66( 28] 0] 59.607.24 0 0 0 0 0| 0 0 0 0| 1 0] 4.330.55 297 2| 418.086.19
QEPCOND'TION 0| 0 0| 0 0 0| 60 0  1.780.30 0 0 0 0 0 0| 0| 0 0 0 0 0 0 0 0 0 0 0 0| 0 0 60 0 1.780.30
TOTAL 281.07. 0| 636.156.193 120.647 1{ 347.341.838 195.864 0| 753.417.40 1.221 0| 128.391.628 2.542 0f 97.380.93 1.1 0| 67.899.88: 0f 0f 0f 0f 0| 0f 0f 0f 0| 1 0| 4.330.551 599.67 2| 2.021.940.82

Source ENAON Eda
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5.2.6 Natural Gas Infrastructure Projects
pd PSS OA I K DS AN A Y |- €

The Revithoussa Liquefied Natural Gas (LNG) Terminal is located on the island of Revithoussa,
approximately 500 meters from the coast of Agia Triada, in the Gulf of Pachi, Megara, 45 km
west of Athens. The station is strategically located close to aretts high natural gas
consumption, such as Attica and Boeotia, so that it can supply natural gas to both the Greek
market and the markets of neighboring countries, through the existing interconnection with
Bulgaria and the future interconnection with Northaldedonia. It is one of the twendgight
corresponding liquefied natural gas stations, currently operating throughout the
Mediterranean and Europe, and is unique in Greece for the reception of LNG tankers, receipt,
storage, gasification of LNG and for thepply of natural gas to the National Natural Gas

Transmission System G TS).

It has a storage capacity of 225,000 m3 of LNG, consisting of two tanks of 65,000 m3 each and
one larger one, with a capacity of 95,000 m3, and an hourly gasification capacity of 1250 m3

of LNG under norial operating condition$50]

The Revithoussterminal can accommodate ships from 25,000 to 266,000 m3 of LNG, a size
that corresponds to the largest LNG carriers in the world, with a length of approximately 355

meters.

It is a critical infrastructure for Greece, as it guarantees security of supply and allows for the
diversification of natural gas supply sources, providing operational flexibility to the
transmission system, as well as increased capacity to meet pealkahgag demand. It is the

only Entry Point of the network that injects natural gas into the Southern part of the country.

DESFA proceeded with the addition of a Floating Storage Unit (FSU) to the Revithoussa LNG
terminal, increasing the total available storage capacity from 225,000 m3 to more than
380,000 m3. At the same time, DESFA is expected to proceed with the enhanadntent

terminal's regasification capacity by 12%.

In 2021, the Revithoussa station covered almost 31.8% of total natural gas imports into
Greece, while in the first quarter of 2022 Revithoussa became the main natural gas entry
gateway into the coumy, covering 43.23% of imports. Figufé presents the origin of LNG
cargoes unloaded at Revithoussa in 2021 (35 cargoes from 5 countries) as well as in 2023 with

the receipt of 41 LNG cargoes from 7 countries.
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Figure74: Countries of Origin of LNG Imports in 2021 and 2023
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In April 2022, the new Small Scale LNG pier at the Revithoussa terminal was included in the
Operational Programe "Competitiveness, Entrepreneurship and Innovation 2Q020".

This specific project foresees the creation of a new pier, parallel to the northeastern coast of
Revithoussa, which will have a total length of approximately 20m and a sea depth of
approximatey 12.00m at this length. The minimum width of the pier will be 30m. This pier

will serve the docking of smallF LI OAG& [ bD OF NNASNARZ 06S0G6SSy wm=
The total cost of the P2 2SO0 FY2dzyda (G2 emyInTtTnImMuHnI @Al
am2dzy Ay3a G2 edpImypZncn YR GKS G20Ff Lzt AO S
Public Investment Programel Y2 dzy GAYy 3 (G2 ey>SyypZIncnod

pac!PHSEF YRAR L2 f A &

On October 1, 2024, the LNG terminal in Alexandroupalise on streamAccording to the

initial schedule, the terminal wasupposed to enteinto operation in April 2024. After the

start of work to connect the liquefied natural gas platform to the natural gas pipeline, a

technical defect was detecteginamely the presence of water in the pipeline. The malfunction

was repaired usingthe 01 f f S-Ry G Mz A S YSOUK2R¢ I gakuibk | O2 vy
gas from the regasification platform to the natugas tansmission system of Gree[el].

Thefloating LNG reception, storage and gasification urstudes the following main parts

[52]:

9 Tanker mooring and LNG transfer systems.
9 Four LNG storage tanks with a total capacity of up to 153,500 cubic meters.
1 Three gasification units with a capacity of 315,000 cubic meters (275 mmscfd) of

natural gas / hour (each).
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1 Power generation units to serve the needs of the floating unit in electricity

1 Metering unit to measure the quantities of natural gas that are gasified.

9 Accommodation, crew accommodation
The liquefied natural gas is transferred from the transport tankers to the cryogenic tanks of
the floating unit and then transported for gasification to the three gasification units. The

gasification capacity of each unit is 315,000 cahéters (275 mmscfd) of NG/hour

¢CKS C{w! Aad 62NIK e€eoyn YAfftA2Yy IyR O02yaidNHzOiA:
link in the chain of projects that promote thatempt to stop importingRussian natural gas.

Shareholders of the FSRU, owned by the company Gastrade, are Mrs. Elmina Copelouzou

(20%), Gaslog (20%), DE@dmmercial(20%), DESFA (20%) and Bulgartransgaz (Bulgarian

Natural Gas Transmission Operator) (20%).

Map 13: Location and Interconnections of FSRU Alexandroupolis

Source Gastrade
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Map 14: Alexandroupolis FSRtJNew Energy Supply Gateway for Greece and the Wider

Region
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DIORYGA GAS S.A. has received an Independent Natural Gas System LiceR#AEYmM
(RAAEYDecision 1321/2018). The project concerns the construction and operation of an
Independent Natural Gas System (IGS) which includes a Floating Storage Regasification Unit
(FSRU) with a capacity of up to 210,000 m3 of LNG and its interconnection with theaNat

Natural Gas Transmission System. The project includes
[3. Offshore Floating LNG Terminal which includes

w Floating Storage and Regasification Unit (FSRU).
w Floating Mooring with multiple mooring points / buoys for mooring the FSRU at the

stern and bow

B. Submarine and Onshore Natural Gas Pipeline for the transmission of natural gas to the

National Natural Gas Transmission SysteMGNS) through a new Metering Station

The LNG will be imported via special LNG ships and stored in the specially designed cryogenic
tanks of theDiorigaGas FSRU and will either be regasiteedupply the LNG terminal with
natural gas or transferred to smaller capacity LNG ships or tanker trucks to supply ships or

isolated customer$§s3].
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The FSRU will be permanently anchored at a fixed point on a floating platform and will be
located approximately 1.5 km southwest of the existing petroleum product receiving pier of
the Refinery of "MOTOR OIL (HELLAS) CORINTH REFINERIES S.A." in thAgiarea of
Theodoroi, Corinth. The minimum distance from the shore is estimated at 500 meters in
isobaths of 50 meters. Maintaining the fixed distance of the FSRU from the shore will be

ensured bymooring to a floating platfornj49].

The maximum licensed capacity for natural gas supply to the Greek Gas Transmission System
through the Dioriga Gas project is estimated at 4.3 bcm/year, allowing the regasification of up
to 11.76 million Nm3 of natural gas per d@&3]. The project will enhance security of supply

at national andeuropean level, will constitute a new Entry Point of the NNGS and, with the
required interconnections of the NNGS with the neighboring natural gas systems, will ensure

access to the countries oE&urope.

Map 15: Location ofDioriga Gas-SRU

Source Motor Oil Hellas
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In August 2023, the Dioriggas FSRU project secured environmental approval from the
Ministry of Environment and Energy @dE) based on the study submitted in January 2023
[54].

By decision of the Ministry @&nvironmentind Energy in March 2024, the possibility was given
for the construction of the onshore natural gas pipeline that will connecimgiga Gas FSRU
with the national natural gas system. Thus, the route and installation of the onshore high
pressure natural gas pipeline of the project "Independent Natural Gas SyBW#$ @t the
Sousaki location of the Municipality of LoutraRierachora of Aghios Theodoroi, Regional Unit

of Corinth, of the companpioriga Ga$.A.", was defined, in the section from theaBk at

the Sousaki location to the New Metering/Regulating Station for the connection of the new
INGSwith the National Natural Gas Transmission System in the Regional Unit of Corinth,

Peloponnese Region
pPH O WMIKS 3 A Ist+2¢ RREA

TheRAAEYave a positive opinion regarding the installation of the FSRU in the Pagasetic Gulf
"ARGO FSRU", following a request by Mediterranean Gas for a change in the installation area,
as well as the project implementation schedule. In particular, as provideid tbe relevant
decision of the Authority No.-E34/2023, the floating tank will be installed in a new location,
while the schedule for the start of commercial operation is changed from January 2023 to the

first quarter of 202555].

It is noted, however, that the Minister of Environment, responding to questions from MPs
regarding the opinion of thRAAEYN the installation of an FSRU in the Pagasitikos, stressed
that Greece does not need new liquefied natural gas stations as it exceeds its needs from
Revithoussa and the new Alexandroupolis terminal. Thus, the Minister stated that the project

in question kas no prospects of implementation, as it is becoming unsustairiable

p dp!dy RS NHNR dZWMRf bDlF & { G§20NIAB {CF dahK AXiled ot ID{
¢ KS -¢0® milion project consists of the development of the nearly depleted South Kavala
offshore natural gas field (operated by Energeasstimated gas reserves of 0.073 bcm) as an

Underground Gas Storage (UGS). It is located in the Gulf of Kavéla, douth of the Prinos
oil field, at a deph of 1,700 meters
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Map 16: The Depleted Natural Gas Deposit in South Kavala is Marked in Red
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On June 21, 2024, the 7tamendment to the November 23, 1999 Convention for the
exploitation of hydrocarbons in the maritime areatbé Thracian Sea, drawn up between the
Greek State and Energean Oil & Gas, a subsidiary of the Energean plc group, was submitted
for ratification by the Parliament. This amendment provides for the extension until 2039 of

the exploitation licenses for the Prinos, North Prinos and Epsilon fiefds

Energean is the beneficiary of this development, continuing to produce oil from the fields of

the Gulf of Kavala, with expectations of boosting production through the further development

of the Epsilon field, which, however, still requires significantstiments (so far it has invested

ecnn YAftA2Yy Ay GKS TFAStRaov Fa ¢Sttt Fa NBazf

contractor- manufacturer of the platformi57].

However, the national and local economies have also benefited, as they will continue to

generate significant revenues from the maintenance of production activity: since 2008, when

Energean acquired the Prinos licenses, and despite the fact that the didld decline

OYl EAYdzY RIFEAf& LINRBRAzOGAZ2Y 2F nXnnn oFNNBta 2y
flowed into the Greek State (taxes, social security funds), into public utility companies, and

Ayi2 R2YSAGAO0O 0dzaAySaasSaolioh davelfléndd idothé ®cali A YSZ | N
economy of the prefecture of Kavala from employee salaries, contracting, supplies, and

rentals.

Also, based on the new contract, the Greek State obtains additional income, as annual
compensations ofH N1 LISNJ KSOGI NB F2NJ SELX 2AGFGA2Y | NBI 3
areas are established, to be paid by the contractor. Also, the contractor's exemption from

paying royalties for the calendar year in which the selling price is b&&per barrel is

abolished57].

150



Also, with the amendment of the contract, the exploitation license of the now depleted
natural gas field in South Kavala is extended until November 23, 2024. It should be noted that
for both the Prinos concession (Prinos, North Prinos, Epsilon) and SawddaK the
exploration licenses are valid until March 2025. Since 1981, when the fields of the Gulf of
Kavala were first put into production, approximately 130 million barrels of oil equivalent have
been produced. However, the proven reserves are in tleeoof 35 million barrels of oil and

due to low pressures and hydrogen sulfide, their extractiost is particularly expensive7].

Greece is one of the few countries in the EU that does not henerground gas storage
facilities, despite the fact that it now has an extensive system of mainly pipelines, branches

and gas networks (estimated at more than 5000 km).

Ukraine has the largest underground gas storage facilities in Europe. The country's gas storage
capacityt located in relative safety up to 2 km undergroundtotals more than 30 billion

cubic meters. The operator Ukrtransgaz has one third of this space.

It is worth noting that in January 2023, Ukraine launched a new certification process that will
allow gas storage operator UkrTransGaz to store strategic EU gas reserves in its vast
dzy RSNENRdzy R adG2NJ 3S FI OAf AGASandGan thedrQld ®a & F dz
store not only gas of private foreign companies, but also strategic gas reserves of EU member
adrdsSa Fad JINFYAYAFY 3 a KRaNIGESaidFit alstaternedtA S &
[58].

Most EUMember States have gas storage facilities on their territory. The storage capacity of
five countries (Germany, ltaly, France, the Netherlands and Austria) represents two thirds of
the total EU capacity. According to the Gas Storage Regulation, counttiesitstorage
facilities should store 15% of their annual domestic gas consumption in tanks located in other
Member States and thus have access to gas stocks stored in other Member States. This
mechanism strengthens the EU's security of gas supply andesnawshared financial burden

for filling the EU's storage capacity. Member States with smaller storage capacities cooperate

with Member States with larger ities to secure their stock59].
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Map 17: Gas Storage Capacity and Filling Level in EU Member States (31 J&Q2at)y

M having storage capacity
Bl no storage capacity but solidarity arrangements with other member states

Source European Commission

The existence of an underground natural gas storage facility is considered of strategic
importance for Greece, as in times of enecgigis, such as the one that Europe is experiencing
due to the Russi@Jkraine war, it offers further security of energy supply, while also playing a

role in balancing prices.

Itis noted that for both the Prinos concession (Prinos, North Prinos, Epsilon) and South Kavala,
the exploration licenses are valid until March 2025. Since 1981, when production of the Kavala
Gulf deposits began, approximately 130 million barrels ofapiivealent have been produced.

The proven (2P) reserves are in the order of 35 million barrels of oil, however, their extraction

is costly, both due to low pressures due to aging, and due to the high hydrogen sulfide content.

Meanwhile, Energean is rapidly advancing the planning for the Prinos CO2 storage project.
The carbon dioxide storage project (PR8CD?2) is the only one of its kind not only in Greece,

but in the entire Southeastern Mediterranean. It has already been included in the European
Union's Projects of Common Interest (PCI) and the goal is to have an operating license in 2026.

The project is bing developed by EnEarth, a subsidiary of Energean, in the Prinos concession
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area. EnEarth has already signed 10 -bomding Memoranda of Understanding with

industries that emit COB0].

Figure75: PRINOS CC&orage Project
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Studies conducted by Energeand other specialized companies have shown that the field
can operate in a first phase with a storage capacity of 1 million tons of CO2, while there is the
prospect of upgrading to store up to 3 million tons of CO2 per year for 25 years. Initially, a
storage capacity of 1 million tons of CO2 per year in compressed form is planned. EnEarth
submitted an application to thelEREMAn June 2024 for the acquisition of a storage permit,
which is currently under evaluation. The acquisition of the operating paesisitheduled for

2026. In a next phase, from 2028, the facilities will receive CO2 in liquid form, which will be
transported by ships. The CO2 will be supplied by industries that are unable to reduce CO2
emissions through fuel substitution (hatd-abate ndustries) from Greece and neighboring
countries, while there is also the prospect of directly capturing CO2 from the atmosphere
(Direct Air Capture). In a second phase, the design foresees the expansion of capacity to 3
million tons per year and, in thiggard, the necessary technical and geophysical studies are

undemway to confirm this possibilitys0].
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Map 18: Schematic lllustration of CO2 Transport from the Prinos Deposit
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development of the project is in full compliance with the provisions of Directive 2009/31/EC

and will make a significant contribution to the effort to address the consequences of climate

change and make Europe the first climaeutral country, with tke Net Zero Industry Act at

its core.
P OPH OOIYRINA | 0 O t ACHIGUAIRS NI ¢ DI & / 2 NNRA R2 NJ

The TrangAdriatic Pipeline (TAP) transports natural gas from the giant Shah Deniz Il field in
the Azerbaijani part of the Caspian Sea to Europe. The approximately 878 km long pipeline
connects to the Trans Anatolian Pipeline (TANAP) at Kipi on the -Brddégh border, and

crosses Greece, Albania and the Adriatic Sea, before coming ashore in southern Italy.

TAP facilitates the supply of natural gas to countries in Southeastern Europe through
interconnections. Specifically, TAP connects to the Interconnector Gigggaria (IGB),
which began commercial operation in October 2022, transporting gas from thda@asp
Bulgaria, thus enhancing energy security in yet another European country. TAP's exit points in
Greece and Albania and the pipeline's landfall on the coast of Italy provide multiple

opportunities for further transportation of Azerbaijagas to widelEuropean markets
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As a key part of the Southern Gas Corridor, TAP is a project of strategic and economic
importance for Europe, offering reliable access to a new source of natural gas. It also plays an
important role in strengthening Europe's energy security, diversifymgnergy supply and
transitioning to decarbonisatioT.AP's share capital is held BP(20%), SOCAR (20%), Snam
(20%), Fluxys@: 0= 9yl 3t a omBLE0 YR ! ELI2Z 6pz0

TAP starts at Kipi, where the Greek Compressor Station is located, near theT@rkisk
border. Following a route of 550 km, with one compressor station and 22 valve stations, the
pipeline crosses northern Greece to the Grédkanian border, southwest foleropigi

Kastoria.

Ly ' €0lFYyAlFYT GKS LALIStEAYS NRdziS adGFNIa d GKS
travels approximately 215 km on Albanian territory, before entering the Adriatic Sea. In
Albania, TAP operates a metering station in Bilisht, near the GkHsdian border, eight

valve stations and a landing station. The pipeline reaches the Adriatic coast, 17 km northwest

of the Albanian city of Fier, where the compressor station opetates

The subsea section of TAP runs along the bottom of the Adriatic Sea in the Strait of Otranto
for approximately 105 km and at a depth of approximately 810 m. At depths exceeding 300
m, the pipelines are encased in concrete for additional mechanical proteeind stability.

TAP reaches land on the Italian coast north of San Foca through a 1.5 km longumeio

more than 15 m below the surface of the coastal soil. The onshore Italian section extends for
8 km and ends at the Terminal Receiving Station énrtfunicipality of Melendugno, where

the pipeline's operation control centre is located

Map 19: Route of the TAP Pipeline

Source TAPAG

Based on national and international safety and operational standards, TAP operates as a

Transmission System Operator (TSO) and an Independent Transmission Operator (ITO),
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providing transport capacity to companies that want to transport natural gas through the TAP

pipeline (shippers) in a safe, reliable and efficient manner.

The Southern Gas Corridor crosses seven countries and with a length of 3,500 km. constitutes
one of the most complex natural gas value chains ever developed. With the participation of
more than a dozen leading energy companies. The Southern Corridortsarfsisdividual

energy projects and specifically, includes

1 the second phase of development of the Shah Deniz field, involving drilling and
offshore gas pumping facilities in the Caspian Sea

1 the expansion of natural gas processing facilities at the Sangachal terminal on the
Azerbaijani coast of the Caspian

1 the expansion of the Italian natural gas transmission network

9 possibilities for further connection to the natural gas networks of Southeastern,
Central and Western Europe

9 three pipeline construction projects

South Caucasus Pipeline (SCRzerbaijan, Georgia
Trans Anatolian Pipeline (TANAR) NNJ A & S

Trans Adriatic Pipeline (TAPEBreece, Albania, Italy

Map 20: Southern Natural Gas Corridor

Wantul

Source TransAdriatic Pipeline
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The IAP (lonian Adriatic Pipeline) project is based on the idemrofecting the existing
Croatian gas transmission system Mantenegro and the Republic of Albania with the TAP
gas transmission system (see Map I®)e total length of the gas pipeline from Split to the
Albanian Fier is 511 km, the nominal diameter of the gas pipeline is 800 mm and the operating

pressure i885/75 bar and the total capacity is 5 bcni@g2].

The implementation of the entire IAP project foresees the opening of a new energy corridor
for the Western Balkans region within the Southern (fourth) Gas Corridor (SGChevéim

of creating a new gas supply route from the Middle East and the Caspian region. From the
Republic of Croatia, it will be possible to supply Central and Eastern Europe with gas from the
Southern Corridor. The IAP will have the possibility of bidoeal gas flow, which makes the

LNG project on the island of Krk in Croatia of exceptional importance, as it will beca 86

natural gas for the IAB2].
pOHODANBEOR I NAF Ly GdSNIO2D.yISOG2NI t ALISEAYS

The construction works of the Gree8eilgaria Interconnector (IGB) pipeline began in May
2019. On Greek territory, construction began in July 2019, after the issuaritaAly6f the
NGSA License, with Decision 671/27.06.2019, as defined in the Natural Gas Licensing

Regulation.

The GreelBulgarian interconnector project consists of a pipeline approximately 182 km long,
starting in Komotini. The pipeline ends in Stara Zagora, connecting the natural gas networks

of Greece and Bulgaria, with the possibility of reverse flow.

The project has been included in the latest list of the 5th list of Projects of Common Interest
(PCI) in the energy sector, which was approved on 19.11.2021. The -Brkggkian
interconnector is also included in the list of priority projects of the Cetnal South Eastern
Europe Gas Connectivity (CESEC) initiative. Through the IGB, gas transit to the Bulgarian and

South Easterizuropean markets is increasing
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Map 21: The Route otGB
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Source Euractiv

The ICBG Pipeline Operator pointed out that with the IGB being part of the Southern Gas
Corridor thanks to its direct connection to TAP, it will also be of strategic importance to
explore the possibilities and further enhance the capacityhef existing infrastructure to

enable increased supplies via TAP and TANAP in synergy with theB@haais Pipeline.

ICGB signed an interconnection agreement with the neighboring Gas Transmission System
Operator, DESFA, for the interconnection point located in Komotini. The agreement complies
with all applicable regulatory requirements and describes a comprehensivef getros,
conditions and procedures that will govern all operations at the interconnection point. Both
Gas Transmission System Operators will ensure the safe, reliable and efficient operation of
the interconnection point once it becomes commercially openadi. In the monthly capacity
auction for October, ICGB offered available capacity of 48,044,459 kWh/day at the
interconnection point. The connection has already been successfully tested with quantities of

natural gas to ensure safe operation after OctotheR02463].

The Greecdulgaria IGB Interconnector is already connected to the FAaimgtic Pipeline

(TAP) and the Bulgartransgaz gas transmission system. The new interconnection agreement
will allow interested parties who have reserved capacity from the FSRUrspivet gas via

the IGB pipeline, creating a new route for gas deliveries to Southeastern and Central Europe.
ICGB intends to put the Komotini DESFA/ICGB interconnection point into operation on 1

October 2024, subject to confirmation from upstream systerarafors.
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The current capacity of the IGB is 3 billion cubic meters per year, withatemtial to reach

5 billion cubic meters per year. The Independent Gas System Operator ICGB is already
proceeding with the capacity expansion, as a strategic step to ensure access to gas supplies
from diversified sources. It is also a vital project witthe framework of the Vertical Gas
Corridor, which unites the Gas System Operators of the regicluding Moldova and Ukraine

[63].

poHpeS®NDb OF f DI & / 2NNAR2NJ

The first discussions on the creation of the Vertical Gas Corridor began in 2014, through a joint
initiative of GreeceBulgariaRomania. It should be noted that the first study on the creation

of the Vertical Corridor was prepared by IENE in 2015, entiiledVerticalCorridorfrom the
Aegearto the Balti& [64]. The project has since been hit by several setbacks, with the 182km
GreekBulgarian Interconnector (IGB) pipeline, due to open in 2022, seen as a comparatively
small but crucial part of the project. The most vocal supporter of the Vertical Corridor is
Bulgaia, through Bulgartransgaz. The statened company hopes the Corridor will replace

the current route for Russian gas to Western Europe via Ukraine and transport gas from
alternative supplies from the US, Qatar, Egypt and other caemthrough Bulgaain territory

[65].

At the end of 2022, the signing of a Memorandum of Understanding between Greece,
Bulgaria, Romania and Hungary for the construction of the Vertical Gas Corridor was

announced.

Furthermore, the gas infrastructure managers participating in the Vertical Corridor initiative
proceeded to sign a Memorandum of Understanding for the inclusion of Slovakia, Moldova
and Ukraine on the sidelines of the Ministerial Conference of the cownpagticipating in the
Central and Soutltastern Europe Connectivity (CESEC) which took place-tH Jahuary
2024 in Athens.

The Vertical Gas Corridor, which will cover over 1,000 kilometers, will allow the bidirectional
flow of natural gas from the South to the North, aiming to strengthen the security of energy
supply of Southeastern and Central Europe. The new infrastructilfénterconnect the
pipelines of Greece with those to the northern borders of the country and will transport
natural gas that will reach Greece either via the pipelines or be delivered to the Hellenic
Transmission System (HSTS) via the Revithoussa térmiaNJ DI & G NI RS Qa4 y Sg
and regasification unit (FSRU) in Alexandroupolis. From the HSTS, the gas will reach Bulgaria,
Romania, North Macedonia, Serbia and further east to Moldova and Ukraine and west to

Hungary and Slovakia. Thus, Greecebeitiome a gas transit hyb5].
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Map 22: Vertical GagCorridor

Sourcennl v B

From Greece, DESFA S.A. (National Gas System Operator) and Gastictevill transport
liquefied natural gas (LNG) from the floating storage and regasification station FSRU of
Alexandroupolis, are participating. From Bulgaria, the ICGB consortium, which manages the
GreekBulgarian natural gas transmission pipeline BB in which the Bulgarian state gas
company (BEH) and the DEPA partnership with the Italian Edison participate equally, also
participates from Bulgaria, the state gas transmission operator Bulgartransgaz. In addition,
the operators from Romania (Transgapungary (FGSZ), Slovakia (EUStream), Moldova
(Vestmoldtransgaz) and Ukraine (GTSOUpar#cipating[66].

It is worth noting that in January 2015, IENE published the study "The Vertical Corridor: from
the Aegean to theBaltic'®® highlighting the key importance of the Vertical Corridor for the

security of the country's energy supply

20 https://iwww.iene.gr/articlefiles/working%20paper%20n0%2020.pdf
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The Interconnectot N NtGreckltaly (ITGI) is a natural gppeline proposed as part of

the Southern Gas Corridor. It is proposed to transport natural gas from the Shah Deniz field in

Azerbaijan to European markets via Greece and Italy.

The Poseidon Greeghaly interconnector consists of two sections: (a) the onshore section of
approximately 760 km. which starts from the Grebkrkish border at Kipi and crosses the
Regions of Eastern Macedonia and Thrace, Central Macedonia, Westerndvia&ithessaly

and Epirus and ends at the coast of Thesprotia and (b) the underwater section of the project,
with a length of approximately 210 km, which connects the Thesprotian coast with Otranto in

Italy

The underwater section of the project (Greeckaly) has been included in the latest list of
PCI Projects of October 30, 2019. In the Development Study-2029), prepared by DESFA,
the final investment decision will be made after conducting a market t&scording to the
decision of March 26, 2020, the installation and route of the 8.2 krg mmshore section is
determinedof the Greek section of the pipeline from the Metering and Compression facilities

in Thesprotia to the landfall point of the sea teun Epirus

Map 23: Onshoreand Offshore Part of thdGlIPipeline
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DESFA and the statevned natural gas transmission company of North Macedonia Nomagas
signed a contract, on Wednesday, September 27, 2023, for the supervision of the construction
of the GreeceNorth Macedonia natural gas interconnector (IGNM) in the section of the

neighboring country, following the government agreement for the construaticthe project
signed in March 202[67].
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The contract concerns the supervision of the construction of the 68 km long natural gas

pipeline within the territory of North Macedonia, which will form part of the 123 km long

natural gas interconnector between North Macedonia and Greece and is exfgediedeady

by the end of 2024. DESFA was awarded the contract following an open tender process by
Nomagas, in which 4 companies participated. The European Investment Bank, which is to
FAYLFYOS GKS LINR2SOG 6AGK | 3NIBglkans In¥estraemtdn T p YA f

Framework supervised the relevant procefs7].

The pipeline will extend from Nea Mesimvria to Negotino via the Evzonon/Gevgelis point,
connecting the national natural gas transmission systems of Greece and North Macedonia,
managed by DESFA and Nomagas respectively. Its initial capacity will beidn5chhiic
meters per year, with the possibility of expansion to 3 billion cubic meters per year, while
studies have been carried out to ensure that the pipeline adopts the appropriate specifications

for the transport of green hydrogel®7].

This investment, which has been designated as a Project of Mutual Interest by the Energy
Community, will significantly enhance North Macedonia's security of supply. The pipeline will
allow the neighboring country to further diversify its supply sources emdte additional
energy corridors, laying the foundations for further integration of the natural gas market in
both the Western Balkans region and the EU. At the same time, the project further
strengthens Greece's role as the energy gateway of Southema&terope, by transporting
natural gas from the Greek National Gas Transmission System to North Macedoniarand f
there to the rest of Europg7].

According to the DESFA Development Progna2024¢ 2033, the North Macedonia pipeline

in the Greek section is expected to be ready in December 2025. It is recalled that in 2023,
DESFA and Nomagas (the statened natural gas transmission company of North
Macedonia) signed a contract to supervise ttonstruction of the project in the section of the
neighboring country. DESFA was selected as the contractor for the relevant contract following

an open tender process by Nomagas, in which 4 companies participated. The European
Investment Bank financed$h LINP 2SO0 GAGK | ANIYG 2F eHdnTp
Balkans Investment Framework (WBIF), and supervised the relevant process.

¢tKS LINRP2SO0 oAff Fdz2NIKSNI SyKFIyOS DNBSOSQa Nt
position as an energy crossroads, by transporting gas from the NNGS to North Macedonia and
beyond. At the same time, this project promotes the regional developmetiteofas market

and the activation of more users, contributing to the development of the Greek gas hub, which

in turn will result in more favorable gas prices in the Greek market. It will also contribute to
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increasing the level of utilization of Greek infrastructures, such as Revithoussa, with the aim

of reducing the Syem usage fees in the long term

Map 24: The Route of thdGNM

{ fostivar SKOPJE i\
AT tip :
! NORTH <.,

#
\ N . t‘

¢ MACEDONIA g0+ 1
o 3

\ -
A" ' 2 N

LN -
Pree s 2N S pe0 o002

I
A + yKaterin

2 oot :1‘

Source ENTSOG
p dbiendd dzNJ A & K A{LGSNBAIYYS

The Turkish Stream pipeline is a d3l@meterlong natural gas pipeline connecting Russia and

¢ N NJadradsShe Black Sea. Turk Stream, which consists of two parallel undersea pipelines,
starts at the Russkaya compressor station located in the coastal Russian city of Anapa. The
offshore section of the pipeline extends for 230 kilometers in Russian watdrde the
remaining 700 kilometers pass through the Turkish exclusive economic zone of the Black Sea.

The pipeline reaches Eastern Thrace and contirareshore for 180 kilometers from the

Turkish Black Sea csido the TurkiskGreece borde[68].

Map 25: The Route of thelurkishStreamPipeline
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Gazprom is working on the prospectuggrading the capacity of the Turkish Stream pipeline

in Russia, with the aim of partially compensating for the loss of exports to Europe from 2022.
As the Nord Stream and Yamal pipelines are not operating, and at the end of 2024 the transit
of Russian gatrough Ukraine will also be interrupted, as a result of which from the beginning

of 2025 Turkish Stream will be the only available pipeline to transport Russian gas to Europe
pawod AR 2aSKARREE AYS

The EastMedPoseidon Pipeline is a bidirectional energy interconnector designed to directly
connect the energy resources of the Eastern Mediterranean with the European markets, via
Cyprus, Greece and Italy, diversifying the sources and routes of supply and proeigipgce

limits for natural gas. The total capacity of the EastNrebeidon pipeline is designed to
supply quantities to Cyprus, Greece, Italy and other European markets of up to 12 billion cubic

meters per year, with the possibility of expansion to a mmm flow of 20 billion cubic meters

per year, based on the schedwéavailability of the sourcd$9].

The Project is designed to be fully hydrogen compatible, providing a corridor to the EU for
hydrogen produced in Israel, Cyprus and Southeastern Europe, as well as for hydrogen
imported from the Middle East and North Africa

Map 26: The Route of theeastMed Pipeline

Source IGIPoseidon

In 2020, Greece, Cyprus and Israel signedgreement for the construction of a 2,000 km
submarine pipeline to transport natural gas from the eastern Mediterranean to Europe, but

the cost and geopolitical tensions have frozen the project.

According to the decision of the three Regulatory Authorities, the cost of the project amounts
to €6.039 billion (with an acceptable range of variation of plus or minus 15%) and will be borne

exclusively by the implementing body, without any expense for the three countries involved,
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Greece, Cyprus and lItaly, nor transfer to the national natural gas tariffs. The recovery of the
cost is planned to be done through regulated tariffs and its financing will be sought to be
covered, in addition to equity, by community funds (Connecting Euégcility) and bank

loans.

The project has secured PCI (Project of Common Interest) status. It will include 1,300 km of
submarine pipeline to be constructed, as is importantly underlined, within the European
waters of Greece and Cyprus, as well as 500 km of underground pipeline tifiem
Peloponnese to Florovouni in Thesprotia, to be connected from there to the Poseidon Pipeline

submarine pipeline to Italy.

The implementing body has carried out an initial market test with over 10 companies in the
global natural gas market, which demonstrated the potential market interest for the supply,
in the period 20272047, of 7.2 bcm of gas per year to Italy, 2.7 bersteece and 0.45 becm

to Cyprus.

However, a notbinding expression of interest will follow in 2024 and a binding phase
immediately thereafter, for the allocation of transmission capacity products, with
transmission agreements, in parallel with the conclusion of natural gas sale and geircha
agreements between interested parties active in the European marketd the Eastern

Mediterranean

The pipeline is estimated to be operational in 2028. Specifically, according to the timetable
provided, the necessary marine surveys are expected to be carried out in 2024 and the
procedures for the commencement of construction of the underground pipelireexpected

to begin. The completion of the construction of both the submarine and underground
pipelines is scheduled for the first quarter of 2027, with test operation scheduled for the same

year, followedby commercial operation in 20280].

The Investment Request was accompanied by three critical studiesbensfit (CBA), cross
border cost allocation (CBCA) and basic advanced design (FEED). As it turns out, among other
things, the benefit from fuel substitution is estimatededt.665 billion, of whicla514 million

concen Greece and the rest in Cyprus
p dPmdEcSHE G SNY al OSR2Yy Al t ALIStAYS

An emblematic project for the delignitization of Western Macedonia is the Western
Macedonia pipeline. With a length of approximately 160 kilometers, the new pipeline will
offer significant benefits to 9 Municipalities of Central and Western Macedoniafimgea

infrastructure for their development and economic viability. The project has a length of 157

km and a budget 0€163 million and will ensure the smooth transition of the Regions of
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Central and Western Macedonia, providing access to natural gas tdtéute of new areas

and users

In detail, it consists of 157 km of higinessure natural gas pipeline of which thé.]:

N

 ddodn 1 Ykoné 1t LIALISE A yh8E existing vidleisthtdn if N2 Y (0 K
Trikala, Imathia and will end north of Ptolemaida (new Komnina valve station)
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including all the requiredaccompanying facilities and valves for the proper

= =A =4 =4

operation of the project, as well as provisions for future expansions
Regarding the route, the pipeline and its branches will cross the Regions of Central
(Prefectures of Imathia, Pella) and Western Macedonia (Prefectures of Kozani, Florina),
starting from Trikala, Imathia and ending in the Heart of Kozani, making it possiblipply
natural gas to new areas and ensuring the potential access of new users (industrial, craft,
agricultural & domestic consumption) to the wider region. The pipeline will be 100%
compatible with the transport of hydrogen and will fully support thevement of renewable
gases. In this context, it will constitute an important infrastructure that will support the
investment projects that are being promoted so that Western Macedonia remains one of the
most important energy centers in the country, evafter the "extinguishment" of the lignite

units, now with the production of RES and "green" hydrogen.
pacPPwS Y22GS Dbl GdzNI f DFa 5A&0NRKOGdze 20/7 bbDBOI 62 N ak/ 2 )

¢tKS D2@SNYyYSyid DITSGGS . Q ooonkmnodny dunmy | LILIN
of Remote Distribution Networks Using Compressed/Liquefied Natural Gas, which provides

for the possibility oDistribution Network Operators to develop virtual CNG/LNG pipelines. In

AYLIX SYSyGlridAzy 2F GKA&A 5SOAaAz2ys D2@SNYYSyid DI
the terms and criteria for the tender for Virtual Pipeline services with CNG, a decision which

wai F YSYRSR o0& D2@SNYYSyd DFEISGGS . Q HpnpkmcdnT

A A 4 4 A
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bodies, terms and conditions for the establishment and operation of stations with the
installation of compressed natural gas (CNG) supply devices in wheeled vetiskes

determined.

AAAAA

{doaSljdSyites ¢AGK (KS D2@SNYYSyid DITSGGES . Q

Development of Remote Distribution Networks Using Compressed/Liquefied Natural Gas was
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amended, in order, among other things, to expand the concept of the Virtual Pipeline with the
adoption of the Virtual Interconnection, i.e. the supply of a Remote Distribution Network from

other distribution or transmission networks?2].

CNG (Compressed Natural Gas) is the solution for supplying natural gas to consumers remote
from natural gas networks (as is LNGquefied Natural Gas). CNG functions as a precursor to

natural gas networks or as a replacement for them, in case they cdrendéveloped.

By 2023, 32 CNG vehicle refueling stations had been put into operation, as shown in the

following map[73].

Source Eurogas

According to CNG Europeatural gas is on average 40% cheaper than oil or gasoline,
depending on the domestic markets. Figuiesshows the evolution of compressed natural gas
prices in Greece from July 2022 to July 2024, where prices are degeési a tendency to
stabilize[74].
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Figure76: CNGPrices in Greece kg, 31/07/2023¢ 28/07/2024
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IENE completed in November 2021 a special study “Basefit Study for the Expansion of
the Natural Gagransmission Network in Western Greece (Region of Epirus and Region of
Western Greece)[75], commissioned biRAAEMvhich focused on investigating the feasibility
of expanding the national natural gas transmission systeWéstern Greece, focusing on the

Regions of Epirus and Western Greece, versus supplying the region via LNG or CNG trucks.

This specific study is of great importance, because natural gas, as a bridge fuel, will support
Greece's energy transition to a zeemission economy, while the existing transmission
networks that are expected to be expanded will be able to distribute gaséuels from RES,

such as biomethane and hydrogen. Therefore, these are infrastructures that will be the means
for the further penetration of new, environmentally friendly sources into the Greek energy

system.

This study reached certain key conclusions, such as that the transport of natural gas either by
pipelines or by tankers and/or ships (LNG) presents advantages, but also disadvantages.
Undoubtedly, the best option is to combine the methods, so as to outw#ig advantages

of both and to address any obstacles and/or disadvantages of one or the other solution.

Regarding the technological criteria, various challenges are posed, such as how to build an
LNG facility and a regasification station within or near the cities, etc. However, it is worth
mentioning that such good practices exist and are already being inguited in Europe, while

no significant and structural changes are expected in the LNG supply systems in the coming
years. The continuous and effective training of the personnel who will operate the facilities in
the cities of the two Regions is considerefl paramount importance for their safe and

efficient operation.

A key role in the progress of such an investment is played by the increasing or not prices of
fuels and in particular LNG, but also of natural gas sold to the end consumer. At the same time,

other important parameters that were taken into account are treweomic situation of the
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country, the longterm prospects of the economy and trade, the annual growth rate, the level
of energy prices in developed and developing markets, since these determine fuel
consumption by the end consumer and help in the development of trade and the sgoimo

general, etc.
paabef YI £t {OFfS KPpPAILINAYAOlIa2ya

DESFA is promoting the penetration of natural gas into new areas of the country by developing
smaltscale LNG infrastructur&pecifically, the project of the LNG Storage and Regasification
Station facilities developed by DESFA for the supply of the Central and Western Macedonia
region has been completed. The new Station, which constitutes the first regional LNG storage
and rega#ication station for the supply of a local natural gas network in Greece, was

inaugurated by DESFA on Friday, July 12, in Aspro, Skydras.

With the start of operation of the new Station, a number of new areas and users in the wider

region of Central and Western Macedonia will gain access to naturél gjas

The Aspros LNG Station developed by DESFA provides another reliable and sustainable energy
option to a number of new areas and users in the wider region of Central and Western
Macedonia, contributing to the fight against energy isolation and strengthening
competitiveness of the local industry. Among the first users benefiting from the new facility
are the canned fruit and vegetable company "Kronos", the canning industry DANAIS S.A., the
General Hospital of Edessa, and the Distribution Stations footir@tessure networks of the

cities of Skydra and Edessa. The operator of the natural gas distribution network in these cities

is the company Hengas.

¢CKS [bD {GFrdA2y gAft 0SYSTFAG (GKS NBIA2Y dzyGAf
project that will ensure the smooth transition of the Central and Western Macedonia Regions

to the postlignite era, is put into operation, providing accessidtiiy to natural gas and then

to hydrogen and other renewable gases. This type of installation is reusable and can be

transferred to other areas that do not yet have access to the natural gas network.

The new infrastructure adds a new important link to the value chain of Small Scale LNG
infrastructures that DESFA is developing. Recently, the LNG Truck Loading Station in
Revithoussa, the first such facility in Southeastern Europe, completed 104 LNG&dadrigs

since the start of its commercial operation in November 2023, safely supplying remote users

YR AYRdzZAUGNAIE FFOAtAGASA Ay DNBSOS FyR GKS gA
MWh of equivalent energy[76].

169



The Aspros LNG storage and regasification facility is the first in a sesanilaf facilities
planned to be implemented in the near future by DESFA, according to the compamyedien
Development Plan 2022032.

pOHW 2O AYSR / 80fS | yAGa 6AGK Dbl ddz2Ny £ DI & CdzSt

GEK TERNA Group together with Motor Oil Group is developing a new 877 Mihedjas
power plant in Komotini, an investment @875 million. Komotini Thermal Power Plant, a
company in which Motor Oil Renewable Energy (MORE) and GEK TERNA jointly participate
with a 50% stake, has assigned the construction of the Plant to TERNA/E.A.

In August 2024, for the first time, natural gas was used in the new 877MW Koffloémal

Power Plant, developed by GEK TERNA and the Motor Oil Hellas group. Specifically, a very
small amount of 587 KWh was supplied to the new unit, according to DESFA data, which
however marks the start of the trial operation of the new natural gastphahich is coming

to add to the country's kectricity generation potentigl78].

The new combined cycle unit with natural gas fuel is being built in the industrial area of
Komotini on a privately owned plot of land of 181 acres with an installed capacity of 840 MW
and an annual production of 5 TWh. Natural gas will be used as fowkver the new

production station will have the ability to burn hydrogen as well as mixed operation, which
makes it compatible and fully supportive of the national and European plan for the gradual

transition to green energj/9].

The heart of the new plant is the Siemensdiss gas turbine, SGBB00HL. This technology
is expected to reduce CO2 emissions by up.fomillion tons per year compared to a coal

fired power plant, with efficiency lels reaching even more than 6499].

In addition, the new unit includes, among othé¢rs]:
1 A Siemens Generator producing electricity with a capacity of 715MVA
1 A Vertical Exhaust Gas Heat Recovery Exchanger, producing steam with 3 pressure
stages (high, medium and low)
1 A Siemens Steam Turbine with a capacity of approximately 289 MW, with 3 pressure
stages (high, medium and low)
A Siemens Generator producing electricity with a capacity of 350MVA
Steamelectric cycle management system
Siemens central plant control system

Threewinding 400KV/18.5KV/20KYV lifting M/S for the interconnection of the gas

= =/ =4 =4

turbine and steamturbine generators with the 400KV CHP, with a capacity of

approximately 1100MVA
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1 6-gate 400KV CHP
9 Tanks for drinking water and deionized water production
9 Building facilities for the installation of equipment, operation and administration of
the station as well as for the storage of materials and equipment
The new combined cycle gas turbine power plant fueled by natural gas is a vital project for the
development of the region, as well as for the energy security of the country. The new unit will
meet the increased needs for electricity in our country, whidh ke created due to the

gradual withdrawal of lignitdired power plants.

Taking into account the geographical location of the plant in the northern part of the country
and therefore close to the interconnection points of the Greek Electricity Transmission System
with neighboring interconnected countries, suchtadl NJ Bul§afa and North Macedonia to

the west, the plant acquires additional strategic importance for the national-hajtage
transmission system. It is also worth noting that the Komotini Thermal Power Plant is the
second natural gafired power plant to le built in recent years, after the unibuilt by

Mytilineos in Viotia

5.3 Electricity

In Greece, the electricity market operates on the basis of the European Target Model, which

is based on the Framework Guidelines issued by ACER and the Network Codes issued by the
European Network of Transmission System Operators for Electricity (EyaS®approved

by the European Commission, with the aim of having harmonised rules for-tooodsr

exchanges of electricity and for the operatiohweholesale electricity market$0].

In Greece, the Target Model wasmpleted with the launch of the Hellenic Energy Exchange
on 1 November 2020. Greece was the last EU Member State to adopt the European Target
Model in the wholesale electricity market, based on the 3rd Energy Package of measures (in
force in July 2009).hHE integration of the 3rd Energy Package into the national legislative
framework was carried out by Law 4001/2011, which concerns the Operation of Electricity

and Natural Gas Energy Markets.

The basic infrastructure for the implementation of the European model is the interconnected
European electricity network, a truly great European achievement, which allows electricity
transactions in neighboring countries. The Greek System operates with k400
interconnection lines with the systems of Albania, Bulgaria, North Macedd)rifaNJ[aﬁdé S

Italy and IPTO, the operator of the national grid, has initiated significant expansions.
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The formation of the single European electricity market aims to increase competition and
market liquidity, resulting in a reduction in prices at European level, thus limiting the total cost
of energy for end consumers. Infrastructure projects and intereations also play an
important role in this direction, aiming at the unrestricted flow of electricity from areas with
low prices to areas with higher prices, thus contributing to the reduction of energy costs

through price convergend@1].

However, with the introduction of the target model in the electricity market, its
implementation did not bring theexpected price reduction. However, at the 28th Annual
National Conference "Energy & Development 2024" organized by IENE on November 6 and 7,
2024 in Athens, the CEO of HENargued that Greece has always been a more expensive
wholesale market and that the Target Model is not responsible for energy accuracy. He also
said that before 2021, when the Target Model was adopted, the gap with wholesale prices in
Germany was 70%, whinow it has decreased below 30%. He argued, finally, that Greece is
wrongly considred a stock exchange market in electricity, since only 5% of electricity

guantities are traded in the daghead markef82].

Other analysts argue that the implementation of the European model is characterized by three

basic and asymmetrical choices:

91 the great freedoms of movement of producers,

9 the strong central control from Brussels and thifficulty in the adoption of corrective
changes,

9 the trust in the competitive functioning and sekgulation of the market and the

absence of control mechanisms.

Despite the strictly legal transformation of the market, aligned with the European model, the
structural characteristics of the Greek market were not taken into account, such as limited
interconnections with other countries, areas with saturated transmissnetworks and

insufficient competition.

Another rule of the European Model that leads to distortions in the energy market is the
regulation of the dayahead price at the marginal cost, i.e. at the level of the last accepted bid,
for all those who offered, who are thus paid at a level above thieir And the same applies

to the Balancing Market.

In order to correct the above distortions, RAMBsued a Ministerial Decision for the
establishment of a Temporary Mechanism for the Return of Part of the Revenues of the Day

Ahead Market, which was implemented from July 2022 to June 1, 2023.
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This mechanism provided for a methodology and a mathematical formula for the calculation
on a monthly basis of the administratively determined unit price for each category of
production units and for the RES portfolios and the return of part of the revenbtighe Day

Ahead Market and the Intraday Market of electricity.
5.3.1 Supply and Demand

Domestic lignite has historically played a significant role in Greek electricity production and
covered 20% of total electricity demand in the interconnected sector in 2019, while in 2023
their share fell to 10%. Their dominance has decreased in thedaaté due to the decrease

in electricity consumption and the increasing penetration of RES in electricity generation,

mainly wird and solar energy
Electricitygeneration

According to the monthly Energy Bulletin of IH88), in 2023, Greece produced 44.6 TWh of
electricity, a decrease 06.63% compared to 2022. RES were the largest energy source in
terms of domestic electricity generation with 21.4 TWh in 2023 and a share in the domestic
mix of 43.8%, surpassing natural gas, which followed with 14.6 TWh aratex &h30.0%.
Notable is the contraction of the contribution of lignite to electricity generation in the last
three years, from 5.7 TWh in 2020 to 4.5 TWh in 2628ufes 7-79). For the period January
2023 - December 2023, the electricity balance reach]798 GWh, a deease 0f-3.9%
compared to 202283].

Figure77. Change in NeElectricityProduction(GWH 2023/2022
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Figure78: ElectricityGeneration by Sourge2020-2023
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The contribution of the various sources to electricity production has varied over the last three
years, as shown in the Charts below. In 2023, RES dominated the mix with a percentage of
43.8%,displacing natural gas in second place with a percentage of 30.0%. There is also a
decrease in electricity production from hydroelectric plants compared to 2021 as well as a
decrease in production from lignite and net imports decreased by 1.8epémge points

compared to 2021

Figure79: FuelSharein Electricity Production2021, 2022 and 2023

2022

Source IPTO

Regarding the share of various forms of energy in clean electricity generation in 2023, a
decrease in thepercentage of natural gas is observed byddbmpared to 2021, falling to
32.8%, while the penetration of RES accelerated from 35.3% in 2021 to 47.9% in 2023.
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Furthermore, lignite reduced its percentage in the electricity generation mix 8% teaching
10.1% in 2023.

Figure80: FuelSharein Net Hectricity Production, 2021, 2022 and 2023
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According to IPTO data, 2022 was a milestone as it reversed the picture of previous years,
where the largest share in net electricity generation vwamtributed by natural gas and
previously by lignite. This trend continued in 2023 with RES leading the electricity mix, with a
share of 47.9% and production of 21.4 TWh.

Cumulatively, in 2023, the share of RES and hydroelectric power plants reached 57.0% in total,
exceeding the sum of the participation of all fossil fuels, which amounted to 42.1%, which
makes most kilowathours produced in 2023gteeri. Electricity production from RES
remained at high levels during the first half of 2024. Specifically, according to IPTO data for
electricity production between January and June, RES (wind, photovoltaic and hydroelectric)
covered 58.1% of electricity pradtion, while the reswas covered by natural gas units with

a percentage of 35.6% and lignite with a percentage of 6.2%. This performance is close to the
levels of 2023, when RES accounted for 57.0% of production, despite the fact that dozens of
megawatts of new RES, mainlggbovoltaics, have been added to the country's production
capacity in the meantime. Sources from the renewable energy sector attribute the
development to the fact that the increase in production capacity is not accompanied by a
corresponding increase in egtricity demand, especially during the hours when RES
production is maximized. Thus, network operators proceeded to cut RES production for

reasons of system stability
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Figure81: Evolution of Electricity Production by Source in Gre€g@/h 20002022
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In 2023, the total installed capacity of the units in the interconnected system of Greece
reached 23,958 MW, marking an increase of 16.7% from 2022 levels (20,514 MW). According
to a December 2023 DAPEEP Bullgiify, RES recorded the largest increase in domestic
installed capacity in the interconnected system in 2023 compared to 20@jghtinga new
installed capacity of 1,997 MW and a total installed capacity of 11.9 GW. Similarly, natural gas

and lignite plants showed an increase in installed capacity by 15.9% and 17.3% respectively.

Figure82: Total Installed Capacity of Unitser Fuel 2020-2023
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Greece isnterconnectedwith neighboring countries and, in addition to domestic electricity
production, is increasingly active in electricity trade. According to theYkar Development
Plan of IPTO 2022033[85], the Greeknterconnected electricity system, with the completion
of the 2¥ GreeceBulgaria interconnection line that was put into operation in June 2023 and

the completion of interconnection projects in neighboring countries by the end of 2023, meets
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the 15% target and before 2025, i.e. earlier than the target year of 2030 with the full utilization

of these interconnections. For the year 2030, the interconnection rate is 16.8%.

Natural flow electricity imports in GreecEiguresd3 and84) amounted to 9.2 TWh in 2023,
increased by 5.2% compared to 2022, mainly from Bulgaria, Albania and North Macedonia.
Correspondingly, electricity exports from Greece in 2023 amounted to 3.24 TWh, down 32.8%
compared to 2022, mainly to Italy, Albania anorth Macedonia. Greece was a net importer

of electricity for all months of 2023, except for September and OctdBa&i.

Figure83: Evolution of Electricity Flows2023
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Figure84: Evolution of Electricity Flows2022
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Regarding commercial impeexport progranmes, Bulgaria was the country from which
Greece received the largest amount of electricity in 2023 (4,150 GWh), while the largest
amount was exported tdtaly (2,460 GWh).
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Figure85: Commercial Electricity ImporExport Prograrmes per Interconnection of
Greece in 2023GWh
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The Greek market remained impestiented in 2023, but the conditions thateveloped in

the first quarter of 2024 led to a significant reduction in the deficit in the balance while there
were periods during which Greece was an energy exporter. The increase in the RES production
base combined with favorable weather conditions astagnant demand were the main
reasons that led to the increase in exports. In the long term, the expansion oflonodsr
interconnections and the addition of storage units may make Greece an energy exporter for

the wider region and for Central Europe
Electricity Demand

According to data from IPTO, electricity demand in Greece increased steadily until its peak of
56.9 TWh in 2008, followed by a si@ar period of decline from 2009 to 2014, as a
consequence of the economic crisis. In 26#6c¢tricity demand showed a significant decrease
of 4.0% compared to 2019 mainly due to the COlAPpandemic and the restrictive measures
implemented. In 2021, demand recovered and Greece consumed 52.4 TWh of electricity,
while in 2022 and 2023 a downwairénd is observed mainly due to mild weather conditions

that limited heating needs in winter and cooling needs in sumrRgyuie386) [83].
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Figure86: Evolution of Electricity Demand iGreece 2007-2023 GWH
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Source IPTO

As can be seen frofhigures37 and 8, electricityconsumption in thesystem was decreasing

from 2021 to 2023, while the opposite trend was observed for consumption imeh&ork.

As for December 2023, in absolute numbeitse largest decrease was recorded in the
distribution network, which means that consumption by households and small and medium
sized enterprises decreased. An important factor is the reduction in energy costs, which in the

case of household consumers wassisted by the relatively high temperatures that prevailed

in November and December 2023.

Figure87: Electricity Demand by Customer CategdfyWHh), 2021- 2023
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Source IPTO
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Figure88: Electricity Demand by Customer Category (GWh) andenth, 2023
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According to Eurostadata, the commercial and public sector was the sector that consumed
the most electricity, accounting for 35.8% of total final electricity consumption in 2022 (Figure

89). This was followed by the residential sector with 34.5% and the industrial sector with

24.7%. Other sectors, such as transport and agriculture, accounted for only a small share of

total final electricity consumption.

Figure89: Final Electricity Consumption in Greece by Seci10-2022 (thousand tong
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Figure90: Percentage Distribution of Sectors the Final Electricity Consumptiqr2022
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5.3.2 The Structure of the Electricity Market

The current model of the Greek electricity market fully complies with the Europaaget
Model. The liberalization of the domestic electricity market aims to improve the conditions of
competition and to create a stable and predictable market model, with incentives for the entry
of new participants into the market as well as attracting new investmemd primarily for

the benefit of the Greek consumer and the national economy. The reform of the country's
wholesale electricity market, with the introductidnom 1 November 2020 of the markets
provided for by the European Target Model, was a pivotal point for the development and
future of the Greek energy market in general. Participants in the domestic wholesale
electricity market now have all the possibilgido operate in accordance with the basic
principles of the European Target Model. Among these possibilities are the possibility of
concluding bilateral contracts between producers and suppliers, the possibility of correcting
their positions even on an iraday horizon, the introduction of risk management tools and

the creation of reliable economic signals for necessary investments.
[ 6 npMHKHAMY YR &aLISOATFTAOIEE® tI NI :/ a9ySNBHe

0 Forward Market:This market allows participants to enter into electricity purchase and
sale contracts, with an obligation of physical delivery, as defined in the relevant market
code, and to trade energy financial instruments.

i Day Ahead Market:This market allows participants to submit orders for electricity
transactions with an obligation to physically deliver the next day. Thealagd market
also reports the quantities of energy that have been committed through transactions on

forward producs, which have been carried out either through the wholesale forward
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market or outside it. At the same time, an implicit allocation of transmission capacity will
be carried out on the interconnections, through the coupling of the-dlagad markets
of European countries.

U Intra DayMarket: This marketallows participants to submit trading orders for physical
delivery on the physical delivery settlement day, after the deadline for submitting trading
orders in the dayahead market, taking into account the quantities of energy that have
been committed thraigh transactions on electricity futures products that they have
carried out, the results of the daghead market, as well as any restrictions that have
arisen from the balancing market. Participants may trade in order to minimize the
deviation of their netposition resulting from transactions in all markets from the
guantities sold/purchased in real time

U BalancingMarket: The balancing market includes the balancing capacity market, the
balancing energy market, as well as the imbalance settlement process. Participants are
obliged to submit bids with a physical delivery obligation for all of their available capacity,

both inthe balancing energy market and the balancing capacity market.

The operation of the first three markets has been assigned to the Hellenic Energy Exchange,

while the Balancing Market is the exclusive responsitofityy TO86].

Figure91: Energy Markets Based on Target Model
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Figure92: Greek Electricity Market
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in certain periods. The country has become a net exporter of electricity in periods such as the

summer months with significant RES penetration. This development means that more energy
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and trade balancg48]

Figure93: Evolution of Greec@ farget Model

Source MoEE
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Wholesale Market

PPC dominated the Greek electricity market in 2023, with a 56% share of electricity supply,
serving approximately 5.6 million customers. The installed capacity of power plants amounted
to 10.1 GW in 2023, of which 4 GW were from RES plants. In 2023, ir#?&ep 19.3 TWh,

with the electricity generated coming from natural gas (33%), RES (25%), lignite (23%) and oil
(19%) and with a 39% share of electricity production in Gré&&ce

PPC's energy mix includes lignitgdroelectric and oil stations, as well as natural gas stations,
as well as RES installations. It also owns the Electricity Distribution Network (Medium & Low
Voltage, approximately 246,000 kilometers long and High Voltage, approximately 1,000
kilometers bng), whose Operator is its 100% subsidiary, DEDDIE S.A

Map 28: PPC's Portfoli@f Units in Greece
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Regarding electricity prices in the wholesale market, according to IPTO, prices in the day
FKSFR YR AYOUNIRIF® YIN)JSGa TSt [BANFEiYuredy o do €K a
shows the evolution of prices: after rising prices in 2021 and skyrocketing in 2022, prices fell

in 2023, but remained at high levels compared to prices in the period-2028

Figure94: Evolution of the WeightedAverage Electricity Purchase Price (Dalgead Market
and Intraday Market) in the Interconnected System, 202623
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Source IPTO

However, the Greek electricity price for 2021 was among the highest in Europe, at
eMmmcdnnka?2 KX ¢ KRINNBRARYHRA AL LINBRDS 61 a e€npdndke
wdza aAl Qa Ay@lFairzy 2F | {NIAYS 2y CSoNMHzZ NBE HNI H.
volatility in wholesale electricity prices, which have skyrocketed since the start of the war. For

2022, wholesale electricity prices were particularly high eesalt of increases in natural gas

prices due to the war in Ukraine (Map 29).
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Map 29: Wholesale Electricity Prices f@022

€MWh

B
150 200 250 300 350

Wholesale electricity pricegecelerated further in 2023, due to subdued natural gas demand
and mild weather conditions (Map 30).

Map 30: Wholesale Electricity Prices f@023
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In 2024, wholesale electricity prices across Europe fell bptewvar levels. A mild winter and
lower overall demand for natural gas contributed to this downward trend in energy prices
(Map 31).

However, during July 2024, the electricity grid in SE Europe was effectively cut off from the

rest of the continent for several days, preventing it from sourcing cheaper electricity from the

West. This triggered a search for supplies from neighbouring etsrkmid a heatwave and

increased demand. The high wholesale prices then passed on from one market to another,

eventually affecting Greece. It is indicative that the maximum hourly market clearing prices

SOSYy NBIFIOKSR eypnkaz2 Kz FHIK i UwSoming Eiedgy3 S LINRA O S
Exchange.

Map 31 Wholesale Electricity Prices fahe Period 01/01/2024 to 26/08/2024
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Figure95: Wholesale Electricity Prices in SEE countries25 August2024
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In Greece, the price of electricity for némousehold consumefsl Y2 dzy 8 SR (2 endmpnc
(before taxes and contributions) in the second half of 2023, reducetbbi®o compared to

the second half of 202Z{gure96).

Figure96: Electricity Prices for No#tHousehold Consumers in Greece, First Half of 2§18
Second Half 02023
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Note: The above electricity prices are before taxes &es.

21t concerns consumption between 500 MWh and 2,000 MWh.

188



Figure97: Electricity Prices for No#tHousehold Consumers in Europe, second half of 2023
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Retail Market

PPC remained the main supplier in the retail electricity market in 2023, representing 87.02%
of the total number of supplies at high voltage (HV), 41.18% of medium voltage (MV), 65.98%
of low voltage (LV) of the Interconnected System and 63.5% of the(kigaire 98 & 99) [89].

N
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Figure99: Shares of.oad Representatives Per Voltage Level (HV: high voltage, MV: medium
voltage, LT: low voltagg 2023
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As shown inFigure100, Greece has historically had the lowest retail electricity price for

households compared to the European aver&#.

Figure100: Retail Electricity Prices in Greece and the EU, 1st half 200& half 2023
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According to Eurostat data, electricity prices for household consumers, including taxes, for

DNBESOS NBIIOKSR endHonpkY2 KEnNSKENPRY2 KKS 9! (GKS

Map 32: Electricity Prices for Residential Consumers (Including Taxes and Charges), Second
Half of 20230 € K Y2 K0
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According to the monthly price table announced by HEPI (Household Energy Price Index),
Greece ranks below the EU averag@ausehold electricity prices (including taxes and other

charges), with the country ranking 18th among 33 European countries in July®2024
Map 33:Enddzia SNJ 9f SOUGNRK OA (28202ANRA OSa 00ek(2KUOL Ay Wdz &

.
8.98 39.29

Source HouseholdEnergyPricelndex

In order to support households due to increased energy prices, the Special Tariff (green color
marking) was introduced from January 2024, which during the firsbiiths of 2024 had an
average price for all supply companies of 13 cents/kWh, while the average price of the green
tariff for the dominant supplier for the same period amounted to 12 cents/kWh, i.e. almost at

the pre-energy crisis level.

Thegovernment announced a set of measures to address the distortion that occurred in the
electricity market in July 2024 with an increase in prices. Among the measures announced
were the extraordinary taxation for the month of August of electricity produtkas used
natural gas as fuel, as well as the subsidy of household consumers with 1.6 cents/kWh for the
first 500 kWh, so that the final price for the majority of this category of consumers would
remain below the level of 15 cents/kWh. At the same time,the beneficiaries of the Social
Household Tariff, the subsidy for August was enhanced and amounted to 5 cents/kWh,
maintaining the price for the 700,000 consumers of this category at thepeegy crisis level,

approximately 11.3 cents/kWR3].
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5.3.3 Non-Interconnected Islands

Norrinterconnected Islands (NIIs) are the islands of the Greek Territory whose Electricity

Distribution Network is not connected to the Transmission System or the Distribution Network

of the mainland. The management of the Electricity Systems of thelMMerconnected

Islands, which includes the management of production, the operation of the market and the

systems of these islands, is the responsibility of HEDNO S.A. and is carried out in accordance

with the "Management Code for Electricity Systems of INuarconnected Islands’provided

for in article 130 of Law 4001/20194].

With the completion of Phase 1 of the Cyclades interconnection (Syros, Mykonos, Paros and

Naxos) with the Continental System in March 2018, with the completion of Phases 2 and 3 of

the Cyclades interconnection and the Cr&teloponnese interconnection in021, the
aldloAtAde 2F GKS
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significant number of NDIs continue to be supplied by the local production stations of PPC

S.A., which operate with fuel oil, heavy (fuel oil) ortligtiesel). The contribution of RES, and

in particular the wind and photovoltaic plants, which operate on these islands, is also

significant.

In the Greek territory there are currently 28 autonomous island power systems, each of which

is powered by one or more thermal power plants and consists of one or more islands,

interconnected by submarine cables. These systems are served by oil units/(mamall

and medium systems), while in the power plants of RhodesKahannos, Thira and Lesvos,

gas turbine units (fueled with light citliesel) have also been installgtB].

According to data from the Hellenic Electricity Distribution Network (HEDNO)'s Island

Management Directorate, the total installed capacitypodduction units in the Nsamounted

to approximately 1.1 GW in 2023, of which 78.62% concerned thermal plants (Taf#&]21)

Table21: Installed Capacity (MW) of Generation Units in thél§l April 2024

Category Installed CapacitfMW)
ThermalUnits* 1.005,224

Wind 10805

Solar P¥* 51,45

PVSpecial Programnig* 4,76
PVNet Metering*** 23,04

Hybrid 2,95
Total 1.195,47

Notes *Latest available data 2023 The installed capacity of PV Special Prognaand net metering is not taken

into account *** Capacitythat binds electric space

Source HEDNO
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Table22: Electricity ProductionMWh) in the Nlls 2021 &2023

which approximately 86% concerned thermal plants (Tabl¢23)

Category 2021 2023
Thermal 3.676.971 2.066.333
Wind 708.242 226.368
Solar PV 206.565 82995
PV Special Programme - 7.725
PVnet metering - 2.313
Hybrid 4.334 5.593
Biogas 3.936 -
Total 4.600.000 2.391.327

Source: HEDNO

Similarly, total energy production in thdlslamounted to approximately 2.4 TWh in 2023, of

According to data from the Ministry dnvironmentand Energy[96], the additional cost of

all Greek consumers

A % 4 A x

Table23: ElectricityCostsin the Non-Interconnected Islands

Opadeg vnouwy EKTIMHIH ANTAAATMATOX YKQ 2024 (€)
Awbexkavnoa’ 223.505.950,4

Idvio? 1.415,768,6

Kpntn? 356.427.846,8
KukAddec! 89,688.888,5

Nnout B.A. Awyaiou® 85.299.293,3
Inopddeg® 6.189.276,7
Tuvolo 762.527.030,3
Neploppavouy:

' AyaBiovnaot, Ayio Euatpdmo, Apxiolc, Actuttarala, Kaprnabo, Kw-Kaddpvou, Meylatn, Narpe,
PO30 xat Zoun

2 AviixuBnpa, Epeikodon ko O8uvouc

1 Kpfitn kot Faddo

“Auopyd, Avadn, Aovolon, BApa, KOBvo, Mo, ZEpIdo ka Zigva
= kapia, Atofo, AMuvo, Zapo ko Xio
f ¥xbpo

Source MoEE

5.3.4 Latest Developments in the Domestic Electricity Market

Gdo9 f SOAYXSND2yySOa2y 27F

Completed projects

Cyclades InterconnectiePhase Il and 111 (2020)
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million for 2024. This cost $®cialized, that is, covered through the Social Welfare Services by

iKS

The Cyclades interconnection project concerns the interconnection of Syros, Mykonos, Paros

and Naxos with the mainland system and the strengthening of the interconnection of the
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Andros- Tinos complex. Connection of Paildaxos (7.6 km), Naxédykonos (40 km), Lavro

Syros (Laying of a 2nd cable 108 km).

It has been characterized by a Ministerial Decision (November 2006) as a project of "general
importance for the country's economy” and is being implemented in four phases. To date,
Phases A, B and C of the project have been completed, while Phase lizigriplementation

stage.More specifically

U Phase A was completed in 2018. Specifically, the interconnection of Syros and Paros
with the Interconnected System and their integration into it took place in March 2028
and the interconnection of Mykonos with the Interconnected System and its
integrationinto it took place in May 2018. The diversion of all departures from the old
outdoor Lavrio Substation to the new GIS Lavrio Substation was gradually completed
by 2020.

U Phase B was completed in September 2020. At the same time, in December 2019 and
February 2020, the replacement of the Evidndros and AndrosTinos cable lines

was completed respectively.

U In order to expedite the completion of Phase 3 and given that this required, among
other things, the expansion of the Syros GIS substation, which would in fact be
delayed due to the unavailability of the required equipment, it was decided that the
connecton of the second LavrioSyros cable line would be temporarily made to an
existing 150 kV capacitor gate. The implementation of this temporary solution was
completed in October 2020. The completion of all individual-prdjects and the

transition to thefinal topology took place one year later.

¢KS AYLIX SYSyiGlraazy O2ad | Yigadeifg fiom the Euopeandp dc YA £
Regional Development Fund andthe NSRF20141 n 6 A UK ecT1®dn YAff A2y ®

Crete- Peloponnese interconnecti¢2021)

w The longest and deepest AC cable connection in the world.
w / 2a0Y € o1 nfihgnced Bythe EutogedRedibAal Development Fund and

the National Strategic Reference Framework281AH n A GK e mnc ®m YAt f A
Skiathos Interconnectiaf2022)

w MantoudiSkiathos connection (28.4 km)

w Cost:e56.3 million
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Projects in progress

Phase 4 of the Cyclades Interconnection

Submarine interconnections Nax®#ira, ThiraFolegandros, Folegandrddilos, Milos

Serifos, Serifekavrio with submarine threeore cables

w Estimated completion year: 2025
w / 2a0Y € n gAinancddiby the ReEove® 2nd Resilience Fund withc n ®p

million.
CreteAttica InterconnectiorfAriadne interconnection)

w Estimated completion year: 2025

w Cost:€1,138 million, with cdinancing from the European Regional Development
Fund and the NSRF 262820 for the 1st stage of the project wi#294.5 million.
With the inclusion of the 2nd stage in the NSRF 20227 estimated additional grant
of €255.5 million

Future interconnection projects

Dodecanese Interconnection

w estimated completion year: 2029

w Cost:€2,048 million

w Funding: The project has been proposed for a grant from the Isiedsrbonization
Fund

Interconnection of NE Aegean islands

w estimated completion year2030

w Costel,208million

w Funding: To be included in a Programfor a grant
@OL y i SNYU oINS Os 2 Y &
Since October 2004, the Greek Transmission System has been operating synchronously and in
parallel with the interconnected European Transmission System under the general
coordination of ENTSE (European Network of Transmission System Operators for
Electrtity). The parallel operation of the Greek Transmission System with the European one
is achieved through interconnection transmission lines, mainly 400 kV, with the Systems of
Albania, Bulgaria, North Macedonia abd\ NJ 1A addition, the Greek Transmiiss System

is connected asynchronously through a 400 kV submarine direct current link with Italy.
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The new interconnection between Greece and Bulgaria was put into operation in June 2023.
The project concerned the implementation of a second interconnection line between the
Systems of Greece and Bulgaria, which was carried out with an overhead 400 kV HV
interconnector between the N. Santas substation and the Maritsa East 1 substation. The line
has a nominal transmission capacity of 2000 MVA and has a total length of approximately 151
km, of which approximately 30 km belong to Greek territory and approweind21 km to
Bulgarian territory. The new 400 kV GreedBulgaria interconnection line is an important
project of European interest and bears the title "PCI" with code 3.7.1 since 2013, having been
included in the 4th list of Projects of Common Inter@Xtl1) by the EU of the NSI East Electricity
Priority Corridor (NortkSouth Electricity Interconnections in Central Eastern and South

Eastern Europg)8].

Map 34 shows both the existing interconnections (blaalor), those under construction and
under study, and the new interconnections basedutemnedinterconnection projects (green

color).

Map 34: Electricity hterconnections of the Greek Electricity System
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In Directive 2019/944 of the European Parliament and of the Council, energy storage in the

context of electricity systems is defined &sii KS LR aGLR2YySYSyd 2F G(GKS TFAYLl
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a time later than its production or the conversion of electricity into a form of energy that can

be stored, the storage of that energy, and the subsequertamversion of that energy into

St SOGNRNOAGE 2NJ GKS dzaS Ay || RAFFSNByYyid SySNBHE
Storage technologies available today, suitable for power system and user applications, include

the following (norexhaustive list):

Ui  Mechanical methods
- Pumped storage
- Compressed air storage
- Flywheels
0  Theraml methods
- Storage using molten salts, liquefied air, etc.
U  Electrochemical method
- Leadacidbatteries
- Ni-Cdbatteries- NaShatteries
- Sodiumnickeklchloride batteries
- LHon batteries
- Flow batteries
- Lead Carbobatteries etc.
U  Electrical and magnetic methods
- Supercapacitors
- Superconducting magnetic energy storage

In addition, the chemical methods include hydrogen storage technologies H2 and ®Rom¥er
(synthetic fuels), which are rapidly developing and are expected to play an important role in
the future. In the last year, the country has experiencedeaplosion of interest in licensing

new electricity storage facilities.

Moreover, one of the main changes in the revised NECP of August 2024 is the 30% increase in
the target for batteries compared to the draft of October 2023. Specifically, the target for
batteries increases from 3.1 GW to 4 GW. Combined with the approxyrate\V it sets as a

target for pumped storage, the total storage capacity reaches 6 GW. This storage capacity is

necessary to support the increased penetration of RES and limit grid stability problems
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Pumped Storage

The dominant electricity storage technology, with data from November 2020, is @dmp

storage, with an installed capacity worldwide of around 183 Glgufel01) [97].
FigurelOL Installed Capacity by Energy Storage Technology

1829

Installed capacity {GW)

4.1 33 26
Pumped storage Batteries Thermal methods Other methods

Source ODE

The Greek electricity system currently has the opgole pumpeestorage hydroelectric
power stations of Thisavros and Sfikia, with a total production capacity of 699 MW, which

have beerpperating since the late 1990s

According to the proposal for the revision of the NatioRakrgyand ClimatePlanof August
2024[48], pumped storage projects are proposed to reach 1,745 MW in 2030, 2,949 MW in
2035, 4,464 MW in 2040, 5,251 MW in 2045 and 5,453 MW in 2050, withdtadled energy
storage capacity reaching 66,781 MWh by +oédhtury.

The approximately 700 MW of pumped storage systems operating in Greece belong to PPC,
while the large system in Amfilochia is being built by TERNA, which has a total installed
capacity of 680 MW for generation and 730 MW for pumping. It is an investmentodél of
€650 million with an annual energy prodtion of approximately 816 GWRBAS]. It should be
noted that it is a key project that has been characterized, since 2013, as a Project of Common

European Interest and in 2014 as an Investment of Strategic Importance.
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Map 35: Location of the lPoject: Amfilochia Pumping Station
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The project includes two independent upper reservoirs, Agios Georgios and Pyrgos, with

volumes of approximately 5 million cubic meters and 2 million cubic meters respectively, while

the lower reservoir uses the existing Kastraki Lake of PPC (Map 36)

Map 36: Reservoirs of the Amfilochia Pumping Station
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The investment interest is high and already exceeds the targets as a series of projects with a

capacity of more than 8 GW are in various stages of the licensing process. According to the

2 https://www.iene.eu/articlefiles/inline/tsiknakou%2028%2009%202022. pdf
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latest data from theRAAE)Y33 licenses for pumped storage have been granted to date, with

a capacity of more than 5.26 GW and a capacity of 50.9 GWh.

Applications for licenses from the Energy Regulatory Authority continue with the investment
interest in pumped storage projects, both large and small, increasing. Already another 5
projects have applied for a storage license in the last July 2024 cyitle bfellenic Energy
Regulatory Authority, with a total capacity of 1.2 GW, while two projects had applied for a
storage license in the June cycle with a total capacity of 875 MW (megawatts), of which 500
MW is for HelleniQ Renewables

A9 f SOLANRBIYAGE Ay DNBSOS

A key priority of Greece's new energy policy is now the promotion of electromobility, as it will
rely to a large extent on the production of electricity from RES, while at the same time offering

significant energy savings through improved energy efficiency

To this end, the National Electromobility Plan was put out for consultation on 19 May 2023
until Friday 16 June 2023, which includes measures for the development of electromobility in
all transport sectors with the aim of reducing emissions of greenhoasesgandupporting

the "green" economy

As reported by the Ministry of Environment and En€i@fy], the development of a National
Electromobility Plan, in collaboration with the esponsible bodies, the Ministry of
Infrastructure and Transport and the Ministry of Development and Investments, ensures
continuity in the policies promotinglectromobilitythat have been implemented over the last
4 years. The purpose of this holisglan is to provide guidance on the electrification of all
transport sectors and therefore operates in 3 basic dimensions:
w The 1st dimension concerns the development of the necessary charging
infrastructure.
w The 2nddimension concerns the electrification of existing vehicle fleets and means of
transport.
w The 3rd dimension concerns the development of the ecosystem around this market,
with the aim of providing smart solutions to the new needs that electromobility brings
with it.
In order to provide incentives to citizens, Decision 132625/2024 (Government Gazette 3076B)
gl a LldzotAaKSR 2y WdzyS 03X HnunX @gKAOK RSOARSR
ELECTRICALOYwS / , / [ 9¢ = & A (B3 millionjivéhich providesiiit Saased T
subsidy amounts for private consumers, whichcanreatm > nnn® 4aL ah+9 9[ 9/ ¢w

in addition to vehicles also subsidizes electric motorcycles, electric bicycles, and microcars.
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and the further penetration of electric vehicles in the fleet of vehicles circulating within the
Greek territory, as a factor that will contribute to the reductionpallutant emissions, within

the framework of the National Plan for Energy and Climate.

¢CKS LJzN1}2 &S 2F GKAa FOGA2y Aa G2 3ANryd Iy aSOz
of a subsidy for the purchase or lease of purely electric vehicles with simultaneous optional

but subsidized withdrawal of old vehicles

The individual objectives of the programe are:

w The renewal of the fleet of private vehicles,
w The renewal of the fleet of light commercial vehicles, and

w The development of "smart" private EV recharging infrastructures

At the same time, the proposal for a revised NECP (August 20Z4)cludes two scenarios,
with the second adopting more increased targets until 2030. Regarding the estimated
distribution between the types of electric vehicles (pure electric vehid&s/ and plun
hybrid vehiclesPHEV11), this is estimated for carsaatatio of 50%50% in the immediate
following years, with a gradual shift to 6738% in 2030 in favor of pure electric vehicles.
Correspondingly, for light trucks, the percentage of pure ele®EY¥'s is predicted to exceed

90-95% compared to plun hykrid-PHEVs throughout the period until 2030.

In any case, the emphasis until 2030 falls on the development of charging points and not on
the increase in théleet of electric vehicles (at least in the baseline scenario). Additionally, the
NECP states that the necessary total number of publicly accessible charging points is
estimated at approximately 40,000 to 100,000 points for the year 2030, when by September
2023, according to the data included in the NECP, 4,014 publicly accessible charging points
have been installed throughout the tetory.

According to ACEA dafi#ssociatiordesConstructeurd€Euroensd@utomobileg [100], as

shown in Table 24, sales of rechargeable electric cars in Greece, battery a+id pinyids

(BEV and PHEV), in 2023 increased by 83% compared to 2022 and reached 15,205 units in
total. Thus, BEV and PHEV electric vehicles in Greece accounted foofltb3degistrations

in 2023 compared to 7.9% in 2022. Specifically, total sales of battery electric cars (BEV) in
Greece in 2023 reached a record number of 6,379 units, compared to only 2,827 registrations

that had been made in 202Zhis means that thancrease that occurred reached 126%00].
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Table24: Vehicle Sales by Fuel Type in Greg2@23 & 2022

Number of
vehicles

Number of
vehicles

%n 32

2023

2022

56.293 47.151 +19,4%
17.653 17.114 +3,1%
41.560 29.019 +43,2%
8.826 5.493 +60, ™0
6.379 2.827 +125,6%
3.773 3.679 +2,6%
134.484 105.283 27, 7%
Source ACEA

In addition to the sheer number of sales, the percentage of electric cars in the total has also
increased significantly. So, while in 2022 battpoyvered models had just 2.69% market
share, in2023 their share rose to 4.74%

Figurel02 Share of Vehicle Sales by Fuel Typ@23& 2022

2022
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2023
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W Eurosuper
w Gas Oil
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®m Other (hydrogen, CNG, LPG, E85/ethanol, etc.)

Source ACEA

Regarding the companies in the pure electric car category, Tesla was first with 1,843
registrations and a share of 25.2%. Peugeot followed with 987 registrations (13.5%), while the

top three is closed by Opel (9.4%). Fourth in electric car sales was Volkswagen with 516 sales

(7.0%) and the top five is completed by Mercedes with 480 salé%o{6
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The historical evolution of BEV and PHEV vehicle registrations in Greece is sloguran
103.

Figurel03 New BEV and PHEV Vehicle Classifications in Gr@80&-2023
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Regarding the charging infrastructure in Greece, the total number of recharging points in the
third quarter of 2024 amounted to 5,575 points for alternating current (AC) charging and 741
points for direct current (DC) charging. The evolution of rechargimigts over time is
illustrated inFigurel04 [101].

Figurel04: Evolution of Total Recharging Points in Greece
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According to the European Alternative Fuels Observatory (EAPBQ)for 2023,the total

number of passenger cars and vans with alternative fuels (BEV, PHEV, H2, LPG, CNG, LNG)
amounted to 243,338 out of a total of 6,320,468 passenger cars, representing a percentage

of 3.85%. The distribution of types of passenger vehicles withraitime fuels is shown in
Figurel05.

Figurel05: Share of Alternative Fuel Passenger Vehicles by Type in Greées
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WBEV WPHEV WLPG #CNG
Source EAFO

A{ YI NIT DNARa Ay DNBSOS

Smart Grid is the electrical network that serves with higlability, quality of electricity supply

and in an economical way all users, who are connected to it, producers and consumers, with

the aim of efficient use of energy.

Smart grids coordinate the needs and capabilities of producers, network operators,
consumers and other market participants so that they operate in the best way, minimizing
costs and environmental impact, maximizing stability and reliability. Consumessgtitheir
direct information, contribute to the balancing of production and demand and therefore to

the reliability of the systenil03].

In addition, the smart grid uses all available energy resources, promotes new products and
services, consumers are able to choose from a multitude of productsamtes, and also
improves the quality of electricity through automation and mechanisms that limit damage and
allow for their immediate restorationThe transition to an energy market that will combine
the achievement of high environmental standards, with higtality services at low cost, can
only be implemented through smart grids, which places them at the center of the strategic

planning of Eletricity Distribution Compani€d.03].

In the case of HEDNO, the new energy landscape means that the distribution network
0S02YSa GavYIFINIés gAGK (GKS G6ARSALINBIR dzas 27

huge amount of data being almost a enay street formanaging such a complex system.
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HEDNO has already installed 360,000 smart meters in the first half of 2024, which were placed
in public buildings, businesses and large offices, with low voltage electricity. This is equipment

following a tender, which was won by the SagemapRrotasis cosortium.

According to HEDNO, smart meters will be installed in all homes by 2030. In this context, the

project includes the supply and installation of a total of 7.3 million smart electricity meters to

low-voltage customers throughout Greece (5,200,000 shpijlase and 2,100,000 three

phase), as well as their integration into a telemetry system with a capacity of 8 million

metering points. At the same time, an equal number of existing meters tovtitage
Odzai2YSNRBR ¢gAff 0S RAAYIYillbERE gKAES GKS LINR2SO

5.4 Solid Fuels

Lignite represents a large part of Greece's mining activity, being a key fossil fuel and an
important component of the country's energy security. Weaning the economy off the
polluting fuel of lignite is a key priority of the Greek government. The readwatsnmake
delignification an imperative are both environmental due to the phenomenon of climate
change and economic due to the increasing trend of pollutant emission prices. This transition
away from lignite is feasible and can be supported due to the gtpmtential of Renewable
Energy Sources that Greece laaslwhich will constituteits main national energy resource in

the energy mix of the futur@8].

Table 25 presents the retirement schedule of operating lignite uhashas been taken into

account in the NECRvision proposal of August 20248].

Table25: Retirement Schedulef OperatingLignite Unis

Power plant Net installed Capacity Decommissioning

|Agios Dymitrios | fgnite 274 END of 2023

|Agios Demitrios 1l lignite

|Agios Dimitrios 1l lignite 283 END of 2023
iAgios Dimitrias IV gnite 283 END of 2023
Agios Dimitrios V gnite 342 END of 2025
hhlcim gnite 285 END of 2025
[Megaiopoli IV fgnite 256 END of 2025

?molcmanda

*until 31/03/2024
Source MoEE
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In parallel with thewithdrawal of the lignite production plants, the operation of the mines
that supply them will be terminated. In the above production units (minggoduction
plants), the equipment will be dismantled and removed, as well as the restoration of the

affectedareas.

In implementation of a Programe Agreement, which is provided for in paragraph 3 of Article

155 of Law 4759/2020) and signed between PPC, YPEN and YPANEP, PPC undertook the
conduct of competitions for the preparation of the Special Urban Planning Studies (SUP) for
the cores of the Deligtization Zones (DZ) of Ptolemaida, AmyntKieidiouAchlada and

Megalopolis.

Of Greece's two lignite centecdMegalopolis and Western Macedorggroduction activities

are now concentrated in the Ptolemaida mines in Western Macedonia, where the new 660
MW Ptolemaida V power plant is located. In 2023, Greek lignite production aksxieby
28.9% to 9.7 million tons, of which PPC produced 9.5 million tons. The Greek lignite sector is
now focused on postnining projects, such as solar photovoltaic parks, pumped storage,
battery energy storage and the return of land to the public sedtor redevelopment,

including industrial areas and recreational areas with the creation of new Igkis.

The closure of the last nuclear power plants in Germany in April 2023 and uncertainty about
the speed and cost of the transition to renewable energy sources were offset by a decline in
industrial energy demand. The figures for 2023 show a decline in defoandal and lignite:

total coal supply (including lignite) shrank by 107.1 million tonnes, or 22.7%, compared to
2022, to just 367.7 million tonnes. The reasons for this are many and varied, but the high cost

of greenhouse gas emission allowances is gpnfactor.

Hard coal production in the EU fell by 9.0% in 2023 compared to 2022, reaching 49.7 million
tonnes, with most of this production in Poland. In addition, lignite production fell dramatically,

by 24.0% to 223.8 million tonnes in 2023, as demand for ligaiteléctricity generation fell
across the EU except Slovenia. Bulgaria experienced the largest relative decline of 40.9%,
followed by Greece, Poland, Germany and Romania. In absolute terms, the largest decline was
recorded in Germany where lignite minesoduced 28.6 million tonnes less than in 2022,

translating into a 21.8% declif&05].
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Map 37: Lignite, Hard Coal Production and Hard Coal Imports in the 2123
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As shown irFigurel06, primary energy production from lignite in Greece decreased in 2023

by 29.2% compared to 2022, while it also decrease&/by6 compared to 2015.
Figurel06: Lignite Production2022 & 2023 (Mt)
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According to IPTO data06], the electricity generated from lignite decreased significantly
from 23.23 TWh in 2015 to 5.59 TWh in 2022 and to 4.51 TWh in 2023, due to the
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development of RES, the lower overall demand for electricity and the high cost of emission
allowances that makes electricity generation from lignite uneconomic. Electricity generation
from lignite decreased by’ 7% from 2015 to 2023. However, for 2022, réhés a return to the

use of lignite in electricity generation as a replacement for natural gas due to its high prices

resulting from the restriction of natural gas flows from RusBigyre107).

Figurel07: Evolution of the Use and Share of Lignite in Electricity Generation, 2Dl
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Source IPTO

The lignite mines, mainly of the Public Company of Greece in the areas of Aliveri, Kozani
Ptolemaida- Florina and Megalopolis, ensured, since 1955 and for a period of approximately
65 years, the necessary quantities of lignite, a particularly impogaatgy fuel for the Greek

economy, on which the cotiry's electrification was based07].

Since the start of the operation of the mines in the KozaRiolemaidag Florina region in
1957, lignite production has shown a significant increase. Specifically, from 1.4 million tons in
1960, it rose to 11.7 million tons in 1975, to 27.3 million tons in 1985, and to 55.8 million tons
in 2002, when the maximum productionaw recorded. Production was maintained at 50
million tons per year until 2012, when its gradual decline beg@gu¢el08). In 2020, lignite
production from the Mines in the Lignite Center of Westdtacedonia was 10.3 million tons
[107].
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Figurel08: Historical Evolution of Lignite Production and Total Excavations at the PPC
Mines of Ptolemaida Amyntaion- Florina(1958¢ 2020)
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The exploitation of the deposit in the Megalopddisea inArcadiain the Peloponnesbegan

in 1970 and was a special case at a global level, because for the first time, lignite of such a low

quality level was mined and used for the production of electricity. The annual production of

lignite from 4.1 million tons in 1971 gradually rose to 14.5 million tons in 2002, which was the

maximum production. Production was maintained atI8million tons per gar until 2008,

when a small gradual decline began. In the-frear period 2012019, production fluctuated

at the level of 88 million tons per year, while in 2020, lignite production from the Megalopolis

mines was 2.8 million ton&igure109).

Figure109 Historical Evolution of Lignite Production and Total Excavations in the

Megalopolis Mineg1970;2020)

o

v Totadl excavations (mil m2)  w=== Lignite production (mil. tons)

Source PPC
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5.5 Renewable Energy Sources (RES

The contribution of RES to electricity generation in Greece shaigmndicant increase during
the period 20182022, as their total contribution in 2022 amounted to 42.41%, a significant
increase since 2010, where their share was 12.FHigufel10), according to Eurost@tdata.

FigurellQ: Total and Specific RES Shares in the Greek Energy System Based on the European
Union Methodology 2010-2022
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A significant percentage increase is shown in the share of RES in transport from 2016 to 2017,
with this percentage being maintained in the following years, reaching 4.08% in 2022. The
total share of energy from RES shows a steady increasing trend from 2010 to 2022, while RES

for heating and cooling follow a course with fluctuations, egdin 2022 at a share of 30.61%
5.5.1 Electricity Production from RES

In Greece, electricity generation from RES in the interconnected system reached 21.4 TWh in
2023, up from 14.8 TWh in 2020, according to data from IFigDrell1), a consequence of

the rapid growth ofinstalled wind and solar power capacity
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Figurelll Electricity Generation from RES in Gree2615-2023 (GWh
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According toDAPEER®ata [108], the total energy production in Greece from wind in the
Interconnected System amounted to 10,791 GWh in 2023, while small hydroelectric plants
and biogashiomass reached 689 GWh and 561 GWh respectively in the same year. In addition,
the total energy prodution of CHP units in the interconnected system reached 322 GWh.
Finally, the production from photovoltaics in the interconnected system approached 7.9 TWh
in 2023, while the production from photovoltaics of the Special Progmaron Rooftops
reached 451 GWIFigurel12). For 2023, total energy production reached 20,668 GWh, an
increase of 9.6% compared to 2022 when total energy production reached 18,860 GWh, with
wind power accounting for a 52.2% share and photovoltaics following with 40.2%.

Figurel112 Evolution of Energy Production from RES by Technology in the Interconnected
System(GWH), 2018¢ June2024
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Regarding the entireountry, energy production from RES amounted to 21 TWh in 2023, from
10.8TWh in 2015 and 19.2 TWh in 2022, showing an increase of 95.1% and 9.2% respectively.
Wind power accounted for the largest share of energy production in 2023 with a share of 52.5%,
from 42.9% in 2015, with a decrease in their share in 2023 compared tol®022%ercentage
points, with a simultaneous increase in the share of photovoltaics in the energy mix from 36.7%
in 2022 to 40.0% in 202Figuresl13 and114).

Figuresl13 Evolution of Energy Production by RES Technology (GW@G)yeece, 2018une
2024
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Figurell4: Share of Technologies in Energy Production from RBS$5 2022 & 2023
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5.5.2 Installed Capacity from RES

Based on DAPEEP d&ta9], the total installed capacity of RES units in the Interconnected
System of Greece amounted to 11,872 MW in 2028urel15), with the vast majority of this
being based on photovoltaics (54%) and wind (42%).

Figurell5: Evolution ofInstalled Capacityr the Interconnected SystertMW), 20182022
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Acrossthe country, the installed capacity of RES projects reached 12,040 MW in 2023, with
photovoltaics accounting for 53.6% thie total installed capacity, followed by photovoltaics
which accounted for 42.0%iguresl16 and117).

Figurell6: Evolution ofInstalled Capacity inGreece by RES=&hnology (MW), 2018une
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Figurell7: Percentage of Installed RES Capacity by Technolo@raece 2015, 2022 and
2023

4‘4% 1,0%

1,2%1,1%

Source DAPEEP

5.5.3 Onshore Wind

According to the annual Wind Energy Statistics in Greece announced Ihetlemic Wind

Energy Association (ELETAEN), the total wind power in Greece at the end of 2023 was 5,229
MW, exceeding the 5,000 MW milestone for the first time, while by June 2024 it reached 5,326
MW (Figurel18) [110].

According to Statistics, in 2023, 153 new wind turbines with a total installed capacity of 542.8
MW were connected to the grid, corresponding to investments of @880 million. This is

an increase of 11.6% compared to the end of 2022.

2023 is the seconéhfter 2019 best year with the most wind installations. The acceleration of
growth is due to the gradual completion of large wind investments thanks to the efforts of
businesses, the scientific community and wind energygssionals operating in Gree@923

is a milestone year because for the first time, the installed wind power in Greece exceeded
5,000 MW. The marginal wind turbine that led the total power to exceed 5,000 MW is a wind

turbine in the Kafireas wind farm in Evia that veasinected to the grid in the 2nd half of 2023
[111]

At the end of 2023, over 850 MW of new wind farms were under construction or had been
contracted, of which over 300 MW are expected to be connected to the grid within the next
12 months. To these must be added another 400 MW that have been selected iersend
have submitted performance bonds but do not belong to any of the above categories. As a

result, the total wind power will approach 6.5 GW within the next three yg&rs].
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Figurell18 Evolution of Installed Capacity (M\bf Onshore Wind in Greece, 199Bst
half of 2024
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At the regional level, Central Greece remained at the top of wind installations in the first half
of 2024, hosting 2,314 MW (43.4%), followed Pgloponnese with 671 MW (12.6%) and
Eastern MacedoniaThrace with 535 MW (10.0%).

Figurel19 Geographical Distribution of Wind Power by Region (MW), First Half of 2024

2.500 - S0%
2000 4 - 40
1.500 L 306
1.000 - - 200
SO0 - 10%

0 - - 0%

 (oxUg aloAkuy MW = Mepibio woyuog %

Source ELETAEN
Regarding wind turbinenanufacturers, Vestas has supplied 45.0% of the total installed wind
power in Greece, Enercon 25.9%, Siemens Gamesa 16.4%, Nordex 7.3% and GE Renewable
Energy 3.8%~gurel120) [111].
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Figure120: Share of Wind Turbine Manufacturers in Total Installed Wind Power in Greece
2023
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During 2023, in the Greek Interconnected Sysiéfil|:

U the highest hourly penetration of wind power was 86% and alaserved on Sunday
10.09.2023 (04:0Q 05:00),

U for atotal of 2,117 hours of the year, the penetration of wind power was above 30%
of energy demand,

0 for a total of 4,737 hours, the penetration of variable RES was above 30% and for
1,717 hours it was above 60%,

0 the total hourly penetration of RES exceeded 100% of demand for 120 hours during
2023

Greece'shighwind potential is found mainly in its island regions (e.g. Crete, Aegean, Evia,
etc.), where most wind farms are currently located. The exploitation of wind potential,
combined with the improvement of the technologies incorporated in modern wind turbines,

is expected to contribute significantly towards sustainable development.
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Map 38: Wind Potentialin Greece2024
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Greece ranked ninth in Europe in terms of new wind installations in 2023, surpassing countries
such as Italy and Denmark with 543 MW. As a result, installed capacity now reached 5,226

MW, while it isnoteworthy that additions in 2023 were more than double compared to 2022.

Figure121 New Installed Capacity (MWdf Onshoreand Offshore Windby Country In
Europe 2023

® Onshore 3567 527 1973 1400 S53 1278 1157 762 S43 525 5S4 397 331 275

Source WindHirope

According to the annual report of the WindEurope association "Wind energy in Ex2028

Statistics and the outlook for 2022D030"[113], Greece is slightly above the European average
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(19%) in terms of the degree of penetration of wind power in electricity demand with a

percentage of 20% and rank&" on the list

Figure 122 Percentage of Electricity Demand Covered by Wind Eneirgyarious EU
Countries 2023

Source WindRiurope
5.5.4 Offshore Wind

The legislative framework governing offshore wind development in our country is defined by

Law 4964/20223. Based on the definition of Law 4964, Article 65, paragraph 11, Offshore

2 XYR CIFENY O6h2C0 A& RSTAYSR la dac¢kocatediiN: &8 2F 4
the sea area, whether they are permanently based on the seabed, or floating and connected

G2 GKS &aSIFoSR 08 Y20AfS YSlya¢o

According to the above law, the responsible body on behalf of the Greek stateHEREMA

with regard to the management of rights relating to the research, exploration and
determination of the Organized Development Areas of the WFP (POAYAP), as well as the

assignment of research rights to third parties in the said development areas.

In September 2023, the National Offshore Wind Farm Development Proggawas
presented byHEREMA114], which identifies the eligible POAYAP proposed for their

development in the medium and long term and are as foltows
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Mediumterm development areas (until 2032032):10 potential POAYAP covering an area of

978 km2 with a total estimated capacity of 4.9 GW, with the largest number of these being
suitable for floating base HAP (7 out of 10 potential POAYAP).

Longterm development areas (after 203f32):13 potential POAYAP covering an area of

1,381 km2 with a total estimated capacity of 6.9 GW, with the largest number of these being
suitable for floating base HAP (12 out of 13 potential POAYAP).

The draft National Hydropower Development Prograenincludes 2 additional pilot areas,
totaling 25 areas, with a total area 8f712 km2 and an estimated minimum capacity of 12.4
GW. The majority of the proposed sea areas are suitable for floating hydropower technology,
as described in Map 3Ja15].

Map 39: Potential POAYAP Prioritization for Development
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According to the country's preliminary energy planning, the target for Offshore Wind Farms
(OWFs) is 1,900 MW in 2030 and 6,200 MW in 2035. The target for 2050 is 17,300 MW.

' OKASOAYy3 (GKSaS GFNBSGA NBIldZANBa aA3IyATAOl yi
billion by 2050. These investments can and are expected to have a high @dEak\alue

(almost 67%).

Regarding the European reality, the cumulative installed offshore wind capacity in Europe by
the end of 2023 was approximately 34.24 GW with 3.8 GW added in 2023, according to data
from Wind Europé€113]. The largest proportion of this came from the United Kingdom (14.76
GW), followed by Germany (8.54 GW), the Netherlands (4.74 GW), Denmark (2.65 GW) and
Belgium (2.26 GW).

5.5.5 Solar PV

In 2023, Greece was first in Europe in terms of frexcentage of domestic electricity
generation produced by photovoltaics, with a percentage more than double the European

average of 8.6% and more than triple the global average of 5.4

Figure123 Share ofSolar PMn Domestic Electricity Productioand Gross Electricity
Consumption, 2012023
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Source HELAPCO

According ttHELAPC®data[117], the Greeksolar PMnarket installed more MWp than any
other technologyin 2023 a result of the huge investment interest that continues unabated.

Specifically, photovoltaics accounted for 74% of all new installed capacity from RES.in 2023
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Figurel24: Annual and Total Installed Capacity of Interconnect&dlar P\Systems 201G
2023
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In 2023, the market for seffeneration systems was growing, but at a slower pace than in the
previous year. Specifically, 241 MWp of new systems with energy offset or vietualetering

were installed, bringing the total capacity of this category to 457 MiAigufel25).

Figurel25: Annualand Total Installed Capacityof Slf-generationSolar PV System2015

2023
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Source HELAPCO

In addition, within 2023, 1,795 small battery systems were interconnected with a production
of 12.66 MWh, within the framework of the "Photovoltaics on the Roof" progrefi.17].
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Figurel26: Market Share by Size in Total Installed Capaci923
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Figure 17 shows the growth of installedolar P\systems from 2010 to 2023, showing an
annual growth rate of 26% in the period 262023[117].

Figurel27. Number of Connecte&olarPV Systems20102022
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Source HELAPCO

According to theHELAPCQhanks to photovoltaics, the emission of 5.7 million tons of CO2
was prevented in 2023. This is the amount of CO2 emitted by 4.6 million new cars with internal
combustion engines, each of which travels an average of 10,000 kilometers per year. The
environmental benefit is equivalent to planting 147.6 million conifers or 90.1 million

deciduous trees within the urban fabric during their development for a decade.

223



Figurel28 Less CO2 Emissions DueStolar P\{million tons),20102023
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Regarding the first hatff 2024,[118]920.6 MWp of photovoltaics were interconnected, while
the installed capacity of new systems increased by 43.7% compared to the corresponding

period last year, with the total installed capacity of photovoltaics by the first half of 2024

4 oA

reaching 8,024 MWpLYy NBAARSY(dAlf aeaid

A

Ya O6RdzS G2 GKS
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progranme), new installations were four times higher than in the corresponding period of
2023. New photovoltaic interconnections in the first half of 2024 were almost ten times higher

than those of wind (97 MW) for the corresponding period (Table 26)

Table 26: New Installed CapacityMW) of Solar P\Systems in thédrst Half of 2024

Net Virtual Ener
Category . Net gy Total
Metering .
Metering
WSAARSYGALFT B8RMnZy 0B2 LI - 58,55
ial (10,8-1
commercial (1081000 oo 515 15036 176374 28193
kWp)
Large scale (>1000 kWp) 22,323 1,395 556,345 | 580,06
Total 170,195 17,631 732,719 | 920,55
Source HELAPCO

Figurel30: Market Comparison irthe First Halof 2024 Comparedo the Corresponding
Periodin 2023
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5.5.6 Hydro

Electricity production from hydroelectric projects decreased in 2023 compared to 2022 and
especially to 2021Specifically, according to data from IP[B3], in 2023, 4,047 GWh were
produced, which was an increase of only 1.0% compared to 2022, but was 23.6% lower than

2021, mainly due to the drought in the summer of 2023
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Figurel31l: ElectricityGenerationfrom Hydro(GWH), 2020- 2023
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The total capacity of hydroelectric plants in Greece by the end of 2023 was 3,171 MW, with a
net production of 4,047 GWh, as showrHigurel32.

Figurel32 Net Capacity of Hydroelectric Plants in Greece (MW), Decen®3
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Regarding small hydro powplants according to the data of DAPEEPecember 202334,
their total capacity reached 277 MW and energy production reached 689 GWh throughout

Greece
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5.5.7 Geothermal

Geothermal energy is a mild and renewable form of energy, produced by exploiting
underground geothermal potential. It has a minimal to zero environmental footprint and can,
with current technological capabilities, produce thermal or/and electrical enéngytder for

an underground hot fluid to be considered to have geothermal potential, its temperature
Ydzad SEOSSR onc/ o LG KFa GKS avlrttSad /hu F2210
generation, heating of facilities and buildings, water desdion, greenhouses, drying of
products, other mild industrial uses and spa tourism. For example, it can provide heat to a
city, through central heating or in greenhouses without the need to use another fuel to
maintain a constant temperature within theadilities. Specifically, geothermal energy
provides heat to greenhouses in Maggana, Xanthi and in Chrysoupoli, Kavala. Basic uses of
geothermal energy worldwide concern the heating of greenhouses and aquaculture, drying of
agricultural products, desalinath of water to cover water supply, other mild industrial uses,

but also for district heating of buildings, settlements, villages and even cities.

The global installed capacity of geothermal applications in electricity generation worldwide by
the end of 2023 reached 16,355 MW, showing an increase of 481 MW compared to 2022, with
the US leading with 3,900 MY¥19].

Figure133 The 10 Countries witlthe Largest Installed Geothermal Capacity in 2023
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Source ThinkGeoEnergy

According to a report by the European Geothermal Energy Cqi@#C)L20] at the end of

2023, there were over 3.5 GWe of geothermal electricity generation capacity in Europe
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distributed across 143 operational plants, producing 20 TWh/year, with the EU contributing
around 7 TWhlyear.

According to the same report at the end of 2023, there were 401 geothermal sources in
Europe, with 298 of them in EU Member States. The total installed geothermal capacity in
Europe for heating and cooling reached 6 GWth in 29 countries. Eight new systamason
stream in the EU in 2023, adding 33.9 MWth to European geothermal heating and cooling. In
addition, 64 new projects were announced, with significant developments in Germany, the
Netherlands and Croatia. France remains the leader in geothermahlgezdpacity in the EU,

second only to Iceland in Europe

Map 40: Mapping the Main Geothermal District Heating and Cooling Reservoisurope in
2023

Source EGEC
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Figurel34 Installed Geothermal Capacity for Electricity and Heating/Cooling in 2023
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Geothermal energy is a stable source of clean energy and can also contribute to reducing
energy costs for households and businesses and be applied to a wide range of activities, from
electricity production and theagricultural sector to spa tourism. After all, geothermal energy

is one of the pillars of the National Energy and Climate Plan.

In our country, there is strong investment interest in the market, with emphasis mainly on the
geothermal fields of the Aegean but also in other regions such as central and eastern
Macedonia, Thrace and Eastern Central Greece. PPC Renewables, by selsttatggic
partner, has already set as its priority the issue of exploiting the four-émghalpy

geothermal fields in Lesvos, MilgsmolosPolyaigos, Nisyros and Methafi1].

Despite the significant geothermal potential of the Greek area, the utilization of geothermal
energy is very limited with current zero electricity production and with mgagthermal

applications for direct use either abandoned or not completed.
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Map 41: Existing Proven and Potential Geothermal Fields in Greece

Source MoEE

The direct (thermal) uses of geothermal energy, according to a conference of the North
Aegean Regiofi22]described in Table 27

Table27: GeothermalUses in Greecg2023
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Source HellenicSurvey of Geology & Mineral Exploration (HSGME

Greece has a rich geothermal potential and an important step towards the development of
AS2GKSNYIFE SySNAe& IyR (KS SELX2AdFGA2Y 2F DN
May 2021 with the publication of the Geothermal Works Regulation of the Mynist

Environment and Energy (Government Gazette 1960/8-P021) issued under the authority

of Article 11 of Law 4602/2019 (A' 45). The Regulation contains innovative regulations

&
I'da
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concerning the terms and methods of carrying out research, exploitation or management of
geothermal potential, as well as any other matter related to rational activity, health and safety
and environmental protection, while it applies to any area for whiesearch, exploitation

and management rights exist in accordance with applicable legislation, within which the work

is carried out.

Following the publication of the new Geothermal Works Regulation, the Ministerial Decision
was issued on the terms and procedure for leasing research, exploitation and management
rights in geothermal fields of national interest (T>&) and undesignated areas (Government

DITSGGS . Q MANCAKHANHHO @

On January 18, 2024, a European Parliament resolution on geothermal energy
(2023/2111(INI)) was issued, which is intended to serve as a guide for developments within
the EU in the field of geothermal energy either as a source of electrical and thermalyener
production, or as an energy saving technology (geothermal pumps). The resolution calls on
the Commission to present an EU geothermal strategy that will provide concrete guidance to
Member States and local administrations to accelerate the developmergeothermal
energy, and to base its strategy on a comprehensive assessment of the geothermal energy

potential in "shallow, medium, deep and ultdeeep subsoil in all 27 Member States".

The resolution focuses on the issues of district heating and the use of geothermal heat pumps.
It stresses that in areas with insufficient subsoil data, governments can play a role in financing

the mapping of geothermal resources and exploratory drilling.
5.5.8 RES on the Islands

According to the HEDNO Information Bulletin for April 2[3, in the NonrlInterconnected
System of Greece, there were 162.46 MW of RES installed, broken down into 108.05 MW of
wind farms and 51.45 MW of photovoltaic plants (excluding the power of the Special
Programme PV and Net Metering). The power distribution of the 52 wind farms and 641

photovoltaic plants is presented in Figure613
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Figurel36: Geographical Distribution of Installed RES Capacity in the INdarconnected
Islands, Apri2024
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Table28: RESn the Non-Interconnected Islands

3 Eyxatzotnuéva | AlaBEopo moptBwpio Eywarzotmpdva AwoGowo nepBwpio | Mofitoipo nepiGwplo
Opales mouuv /B (kW) yia véa d/f (kW) AroAixd (kW) yia vEQ aLoMKEA (KW) yia UBIBIXA (KW)
Awbexdvnoa 38.760,2 41254 66.350 11.400.0 heroupyia)
Kvio? 0.0 86.3 00 00 0.0
KurAdbeg! 29880 274712 45150 9.100,0 134
187 (2.6 MW o¢
A A 18, 443 7.150, A A i
Nnows Tou B yakout 248185 644356 37.150,0 50 )
ZImopdbec® 3421 844 0,0 6500 1.7
65,8 (3MW or
Iuvoho 66.908.8 13.466,7 108.015,0 211550 ) ia)
Source MoEE[96]
Theyinclude:

1 Agathonisi, Agios Efstratios, Arkios, Astypalaia, Karpathos, Kos, Megisti, Patmos, Rhodes and Symi
2 Antikythera, Ericousa and Othonous

3 Amorgos, Anafi, Donousa, Thira, Kythnos, Milos, Serifos and Sifnos

4 |karia, Lesvos, Limnos, Samos and Chios

5 Skyros
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All the Niscurrently have almost saturated electricity networks and therefore cannot support
the installation of new RES stations beyond the margins announcBRAB¥EYParticularly for

the islands that are expected to remain uninterconnected, at least for a considerable period
of time, the goal is to greatly reduce the use of oil for electricity generation with the
installation of modern RES units in combination withratge technologies. In this direction,

the installation of hybrid RES stations is being promofddough hybrid energy production
systems, it is possible to achieve a RES penetration rate of >80%. Pilot projects are already

being implemented in Agios Efstratios and Astypalaia.

According to the Draft revised version of the National Energy Strategy (October 2023) and
with regard to the installation of hybrid systems, it is initially planned to integrate hybrid
plants with a guaranteed capacity of 240 MW by 2026. Hybrid plantsaatittal guaranteed
capacity of 120 MW will be installed on narterconnected islands, such as Rhodes, Lesvos,
Kos, Megisti, Antikythera, Gavdos, Ericoussa, etc. The remaining hybrid plants with a total
guaranteed capacity of 120 MW will be installed net€ and will include pumped storage
systems with wind plants with a guaranteed capacity of up to 50 MW, hybrid plants consisting
of accumulators with wind plants with a guaranteed capacity of up to 50 MW and plants with

photovoltaic plants with a guarangel capacity of up to 50 MW.

In this direction, a special framework for the Operational Support Scheme was established for
the conclusion of an Operational Support Contract for Hybrid Plants in the Mediterranean Sea
until 31 December 2026 with article 113 of Law 5037/2023, which aexadicle 21 of Law

4414/2016, which concerns hybrid stations with wind turbines and photovoltaic systems, as

RES production units

Map 42: Development of Hybrid RES Systems

Source MoEE
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The Island Decarbonization Fund is a new tool that enables the financing pfdies and
energy transition on islands, ensuring the necessary resources, which, depending on the price
2F LRffdzilyda Ay GKS O2YAy3 @SIFENERX OFy NBI OK

Table29: RES on the Interconnected Islands

Opasdeg viotwv Eykareatnpéva @/B (kW) Eykateatnpéva ALoAka (kW)

KukAdded' 10.314,6 18.600

KpAtn 147.619 202.690

EbBola 103.039,7 236.930,00

Imopadeg® 730,8

Nnow Nep. Attkne 8.643 6.535

Nepidpépetec Maxkedoviag & Opaxnct 4,668 230

ZovoAo 275.015,1 464,985
Source MoEE[96]

They include:

1 los, Sikinos, Mykonos, Naxos and the Small Cyclades, Paros, Antiparos and Syros
2 Alonissos, Skiathos and Skopelos
3 Tinos, Aegina, Salamis, Kea, Andros and Agistri

4 ThassasSamothrace and Ammouliani

5.5.9 RAAEY6 Competitions for RES and Storage

The Regulatory Authoritfor Energy, after the first pilot competitive procedure in 2016,
proceeded with the implementation of permanent competitive procedures in the period
20182020, during which, on the one hand, the target of @%/ that had been initially set
was exceeded, and on the other hand, there was a drastic reduction in prices to the benefit

of consumers and the national econoriy?3].

d

.
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support the development and operation of energy storage infrastructure magobgpatible
with EU law. In line with the provisions of the Guidelines, Greece notified a State aid scheme

for electricity storage facilities (SA 64736), which was approved by the European Commission
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{d0a8ljdSydtes sAGK FNIAOES MnoC aCAYlFYyOAFE &dzLl
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was established for the inclusion in a support regime of electricity storage stations connected
and operating in theonnected gridas well as storage stations installed in countries within

the European Economic Area (EEA).

In this context, following the joint ministerial decision no.

MoEE) «/§5948/1087/20.05.2023, the Regulatory Authorifpr Energy proceeded to

conduct the first Competitive Bidding Procedure for the granting of investment and

operational aid teelectricity storage stations in accordance with the provisions of article 143

of Law 4001/2011HQ MT p0 X RdzNAYy3I KA OKI 2y (MMwa2y S KI yR;
exceeded, and on the other hand, there was a drastic reduction in prices compared to the

starting price of the competitive procedure for the benefit of consumers and the national

economy.

Specifically, according to Ministerial Decision NdoEH) #55948/1087/2023 ¢ n r
3416/uj20-05-2023) "Competitive bidding procedures for the granting of investment and
operational aid to electricity storage stations, in accordance with subparagraph 2A of
paragraph 2 of article 148 of law 4001/2011K' 179)" the total auctioned capacity through

the Competitive Bidding Procedures amounts to one thousand (1000) MW of maximum
injection capacity of Supported electricity storage stations. The following Tabldispe¢he
number of Competitive Procedures and the auctioned capacity in each Competitive
Procedure. The ultimately awarded capacity of each Competitive Procedure may be increased

or decreased in relation to the auctioned capacity of Table 30.

Table30: RAAEW &enders forSorage, 2023

Yearg Quarter of N o Total auctioned capacity
Competitive bidding procedures
Announcement (MW)
2023-BQ 'Q [/ 2YLISGAGA( 400
2023-M2 w Qompetitive Procedure 300
2023-DQ QX ompetitive Procedure 300
Total 1000
Source MoEE

The scheme foresees that electricity storage systems may receive investment and operating
aid afterparticipating in a competitive bidding process. The projects that will be selected will
be obliged to participate in the electricity markets and conclude Contracts for Differences
(CfDs) for a duration of 10 years ensuring their financial viability. Acgptd the scheme,

competitive procedures will be carried out for the granting of investment and operating aid
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to 1000 MW of storage stations. The projects that will be selected will have to be put into

operation by the end of 2025

5.5.10 The PPAsMarket

In the Greek market, almost all energy is traded on the Energy Exchange markefsh@aaly
Market, Intraday Market, Continuous Intraday Market), as well as on the Bilateral Electricity
Contracts (Power Purchase AgreemenBPAs) market, which although hdeveloped in
recent years, the contracted quantities through PPAs remain at low levels compared to the

total daily demand.

PPAs are usually loftigrm contracts lasting between 120 years and are divided into two
types

U In commercial PPAghere both the power producer and the counterparty are non
state entities, such as utilities, electricity traders, large consumers, industries, etc.

U In government PPAs, where the counterparty to the power producer is a government
entity offering either a competitively determined Contract for Difference (CfD) or an

administratively determined Feeid Tariff(FIT).

Electricity producers agree either directly with large electricity consumers or indirectly
through a PPA manager, developer, fund manager or IPP (independent power producer),
volumes and prices of green energy for a period of over 10 years. In this viygdhers and
buyers of electricity win as one side ensures the sale of electricity quantities and the other
sufficient volumes to cover its energy needs at competitive prices and for a long period of

time.

PPAs emerge as a useful tool for the development of RES without subsidies, as they ensure

financial security for investors, banks and energy buyers.

The great investment interest has highlighted the need to establish a platform for concluding
bilateral contracts for energy production from RES (RES PPAs Platform). Greece's strategy in
promoting green bilateral energy contracts through the developmernhefcentral platform

has two main objectiveg!8]:

w Promote the financing and development of renewable energy sources, aligning with
broader European goals for a faster energy transition.
w By providing a simpler and standardized framework for bilateral PPAs, Greeséo

attract both domestic and international investors in the renewable energy sector

According to the NECP, the conclusion of bilateral energy contracts in eéneggive sectors

of the economy is promoted. The reduction of energy costs for enietgysive industrial
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consumers and agricultural utilities is sought through the conclusion of bilateral electricity
purchase and sale contracts with financial settlement or physical delivery between electricity
suppliers and electricity producers from RES with the aim of tearisg the economic benefit

of "cheap"” green energy to final industrial consumers and farmers.

LObO®BDRM] AY I t I LISN b2d on STeimBide@RPowetHuShase | NJ S 7
Agreements (PPAs) in Greege | NJiL25] pfovides information on the importance of these

bilateral contracts but also highlights the distortions that occur in the effort to expand their

application to sectors beyond industry. ANE Working Paper (No 34) explains, although

the implementation of PPAs is an easy solution for the decoupling of high energy prices from

natural gas prices as they are based on the very low production costs of RES, however, their

universal application to alonsumers and their effects on the competitive field requirere

analysis. This is because the participation of many consumers itdongilateral contracts

directly with producers can create an exclusive {wompetitive buying and selling

relationship, which is best avoided in a free market.

Greece is now in 5th place in the European ranking with the most PPAs, as it is behind only
Spain, Germany, Italy and the United Kingdom and ahead of France, Sweden, Finland and

Portugal.

A milestone for the PPA market in Greece was the signing in early May 2023 gfearl10
agreement between PPC (as an energy producer) and the Viohalco Group for the total
electricity needs of the energytensive industry, estimated at 1.2 TWh per yeareéarly

2024, a PPA was signed between EYATH and Terna Energy. Based on the agreement, EYATH
will be supplied with electricity up to 100 GWh per year, for a period of 8 years with an option

for an additional 4 years. This energy will come from both windpdnodovoltaic plants. In the

first half of 2023, the 1§ear PPA signed by the joint venture of PPC Renewables with RWE
Renewables (METON Energy) with the Italian paper industry Sofidel was announced, through
which the Italian paper industry's unit in Kata will be supplied for ten years with "green”
electricity from the METON photovoltaic park being developed in Amyntaio, Western

Macedonia.

METON also plays a leading role in the PPAs it signed with Iron (with the latter acting as
offtaker) for the supply of 192 "green" gigawatt hours per year through 3 bilateral electricity

purchase contracts from respective photovoltaic installations.

There is also the PPA between the Mytilineos group and the Portuguese EDPR for the latter's
78 MW wind farms, while the Karatzis group will sell the electricity to the Mytilineos group,
which will be produced by three photovoltaic parks, with a total cégad 270.8 MW, as the

two sides signed a loagrm PPA contract. These are parks in Larissa and Magnesia, which are
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expected to operate within the third quarter of 2024. The agreement that is considered to
have "raised the curtain" on the Greek PPA market is the one signed in the summer of 2022
by Cero Generation (Macquarie group) with the Swiss energy group Axpodrfadihe sale

of the energy that will be produced by the 100 MW photovoltaic park in the Prosotsani area,
which began operation in September 20225].

Figurel37. Overview of theMain PPAs in GreeagContractedCapacity of 1.1 GWUJntil
March 2024
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According to the annual report of the Swiss energy consulting company PexXagéikin
Europe, bilateral contracts signed between RES electricity producers (mainly photovoltaics)
and largeconsumers amounted to 16.2 GW in 2023, which is 40% higher than in 2022. The
number of PPAs jumped to 272, recording an impressive increase of 62% in 2023 compared

to 2022.
Figure138 Power of PPAs in Europ2018 2023
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In 2023, Greece is among the top five countries in PPAs based on the size of electrical capacity,
where bilateral contracts corresponded to 0.95 GW and 9 deals were made for PPAs (Map 43).
Map 43: The European PPAdarket in 2023
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In terms of the total number of European PPAs and the RES technology that provided clean
energy, photovoltaics are in first place with 10.5 GW and 160 agreements, onshore wind is in
second place with 2.3 GW and 58 PPAs, and offshore wind is in thirdagthc GW and 20

agreements.

In the top 10 of PPAs sellers is the energy giant in RES, Iberdrola, with 908 MW and 9
agreements, while Amazon is among the largest buyers of green electricity on the European

continent.

Figurel39 The Largest PAsSellers in Europe in 2023/1W
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Figurel4Q ThelLargest PP&Buyers in Europe in 2023, MW
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5.5.11 RENEWABLEENERGY COUNTRY ATTRACTIVENESS INDEX

Energy security has become a top priority for governments amid geopolitical instability and

soaring natural gas prices. As a result, governments around the world are looking to accelerate

and expand national renewable energy (RES) progresnto reduce their dependence on
SYSNHe& AYLRNIGA&Z I 002 NRA Yy AnnidakglotibkR8newabl&NEergy RA G A 2 Y
Country Attractiveness Index (RECAI).

DNBESOSQa F{idNI OlAGSySaa T2NJ NBySe¢glofS SySNBE@
the country moving up two places in the ranking in June 2024 compared to six months earlier,

to 16th place out of 40 countrigsa record high (Table 31). The repodtes that the installed

capacity of renewable energy projects in Greece has doubled in the last four years, with green
energy now accounting for 50% of electricity generation. It also adds that high energy prices

and government support have led to theeation of local energy production communities. It

Ffa2 KAIKEAIKGaAa DNBSOSQa AYLINRBGYGSR NIylAy3d Ay
with the country climbing from 26th to 21st place in the relevant index. It notes that although

the number of such agements in Greece remains relatively small, the emerging PPAs market

is showing signs of growth. This market is dominated by solar energy projects that fully exploit

the sunshine, with a smaller share from onshore witel7].
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Table31: RES Attractiveness IndexRECAI INDEX

Technology-specific scores
flanking Frevious  Mowement v, Onshare Dfftshore Salar BV Zolar CSP Blamass Geathermal
TaraIng peveus wing wing
1 us 1 . 736 5%.7 61.7 6.5 512 304 a9z 9.1 576
2 China Mainlang 3 A 2.0 836 578 615 55.8 528 3058 529 574
3 Germany 2 v 0.s Sa2 21 55.2 T 51.% 355 289 414
4 france " . 087 %2 e 530 326 401 391 0.8 L3
S Austrata 5 . 685 530 20 6.9 0.1 421 15.7 247 477
L) )8 T K E8.4 595 60.1 456 151 56.2 ive e 455
7 inda 3 v 665 515 5.7 618 487 443 247 482 s
L] Denmark 5 A 643 2y 23 ar.1 173 4a.1 164 218 182
9 Conada 1 - 64 603 K2 0.3 198 361 kIR 458 210
10 Jagan 13 A 640 490 S35 436 9.1 576 446 05 iR
11 Netheriands 10 v 636 s10 49.4 47.4 16.L 52.7 24.7 265 218
12 Spain g v 636 S1S 58 5.2 48.2 40.4 154 230 259
13 Maly 14 A 628 4B .1 0.3 w.y a2a 9.3 49.2 2s
14 trelsng 12 v 62.8 483 45.5 &5.7 199 3Tl 181 220 29.8
15 Chile 16 - 613 §1.6 252 AT 54.2 73 a9.5 as 0.1
16 Greece 18 - 60.6 50.0 ns a7 353 aas 29.1 63 295
17 Belgum 21 ~ 604 544 9.6 2.2 184 449 203 7Aa 2956
i8 Polana 15 v 603 481 415 418 135 4l 199 354 26.0
19 Sweden 17 v 55.7 %01 411 0.7 16.1 s 186 %4 261
20 Brasi 19 v 596 501 11 53.0 259 a9.2 129 6.6 19.1
~RaTIwy gy STEROE Ypitawy
Sourcen }

5.5.12 Recycling of RES Project Materials

The development of the photovoltaic panel and wind turbine market implies an increase in
waste from these two technologies in the future. In order for these technologies to constitute
a truly economic and environmentally friendly electricity generatiomtexogy, a sustainable

waste management policy from RES should be implemented.

The continuous increase year by year in wind farms and installed wind turbines leads to an
ever greater use of resources and for this reason proper waste management is considered

necessary.

A wind turbine consists of the foundation, the tower, the generator and the blades. After the
end of its life cycle, the wind turbine is dismantled, its individual materials are managed and
the site is restored. According to ELETAEN], the recycling rate is significant at -80%.

The blades are a challenge due to the composite materials they contain. These materials are
similar to those used in the construction of boats and pleasure boats, and aroxricrafter

their manufacture. Desf® the large growth of wind energy in the coming years, the share of

composite waste from wind turbines will be less than 10% worldwide in 2025.

The wind industry aims to achieve 100% wind turbine recycling and significant progress has
been made in recent years. Wind turbine manufacturers have already designed and

implemented solutions for composite materials on two fronts: a) the development of ne
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techniques for the efficient recycling of existing blades by separating their materials. The

separated materials are then used to manufacture new blades. An important example is the

new chemical process developed by Vestas with its partners in the CHi&wean This

process separates the blade materials by chemically breaking down the resin of the composite
YFGSNRAFEa Ayd2 &aSLINIGSR aOftSkyé YIFGSNARFfa GKI
other type of management of old blades when they area®missioned. As this chemical

process is based on widely available chemicals, it is compatible for industrialization and rapid
development in large climates. The method has been awarded by the international scientific

community.

b) the development of new materials so that the new blades are fully recyclable in a more
easy and efficient way. Such blades have already been installed and are now available on the
international market. For example, Siemens Gamesa has developed fuylblatde blades,

the first of which was installed in July 2022 in Germany. Already available on the international
market are, for example, 132 recyclable blades from Siemens Gamesa in an RWE offshore
wind farm in the United Kingdom. And LM Wind Power (®&Emrhas manufactured its own

fully recyclable blade

¢CKS Gl Nbly .fFRS&¢ AYyAUGAIGAGS 2F 9[9¢! 9b Ay O2
manufacturing and marketing company Urban Innovations is important. The initiative seeks

the alternative management of old blades, through their conversion int@uoirbquipment

products (benches, planters, bus stops, info kiosks, etwd) @arefully designed furniture

[128].

According to estimates by the European Union of the Composites Industry (ELEO|Ayind
turbine blade waste will account for 10% of the totalume of thermoset composite waste

by 2025 (approximately 5% of the estimated composite waste combining thermosets and
thermoplastics), corresponding to 66,000 tons of thermoset composites. This makes recycling
of the composite materials from which theddles are made a priority for the wind turbine
industry. This requires logistical and technological solutions for dismantling, collection,

transportation and waste management.

In addition, with the eveincreasing use of photovoltaics, new challenges arise. The collection
of PV panel waste is carried out by SSED FOTOKYKLOSI SA, which began in 2020 and received

approval as the first and only competent body for the managemenhotqgvoltaic panels.

Photovoltaic panels fall under the category of Electrical and Electronic Equipment (EEE)
according to Directive 2012/19/EC of the European Parliament and of the Council of 4/7/12

which regulates the rules and conditions for the alternative management &BVE
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Photovoltaic panels are mostly composed of 80% glass, 10% aluminum and copper. However,
there are other valuable and economically critical materials such as metallic silicon and
antimony. Recycling at this point focuses on glass, aluminum and silicon avhickused in

the production process, either of photovoltaiosin another industrial sector

Based on the 2023 PHOTOCYCLE ré&peri, the collected quantities of photovoltaic panel
waste are significantly lower than the remaining quantities of electronic equipment, as shown

in Figurel41.

Figurel4l Electronic Equipment Waste Collectigig), 20192023

" ;' I I 5 4] 2]
Cat.1 Cat.2 Cat.3 Cat.4 Cat.4B Cat.5 Cat.6
Heatexchange Screens Lamps Large-sized Photovoltaic Small-sized Small-sized IT
devices equipment panel equipment egquipment
Source PHOTOCYCLE

Due to the lack of domestic PV module recovery units, SED PHOTOCYKLOSI has contracted
with an ltalian company for # recycling of PV module wastH. the management of
photovoltaic panels after their end of life is not provided for, their waste can have significant

impacts on the environment

Regarding recycling at biomass stations, according to the Hellenic Biomass Association
(HELLABIOM131], recycling takes place from the first day of operation of power plants and
biomass thermal units, through the sustainable utilization of organic resources which,

otherwise, would uncontrollably burden the environment.
The concept of recycling in biomass plants is therefore basetibasic and distinct pillars

U Utilization of organic matter (residual biomass) as raw matefiadl for the operation
of the units on a daily basis,

i Management of consumables and waste (e.g. lubricants, oils, filters, etc.) within the
framework of normal operation and maintenance and through collaborations with

licensed recipients,
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U Utilization of energy production bgroducts (e.g. ash, biochar) as useful soail
conditioners for agriculture, materials for industry, solid biofuels for domestic and
professional use, etc.,

U Complete recycling of the technical equipment of the unit at the end of its active or

conventional life cycle, in accordance with the environmental provisions provided for

5.6 Greenhouse Gas Emissions

5.6.1 The Stuation in Greece

According to data from the Energy Institute's Statistical Review of World Energy 2024/73rd
Edition, greenhouse gas emissions in Greece decreased in 2023, reaching 63.3 million tons,
from 85.5 million tons ir2013 (Figure 12). The largest drop in emissions occurred in 2020,

due to the reduction in activities due to the coronavirus pandemic.

It is noted that the above emissions are the sum of carbon dioxide emissions from energy,
carbon dioxideemissions from the combustion of waste gases, methane emissions (in carbon
dioxide equivalent) related to the production, transport and distribution of fossil fuels, as well

as carbon dioxide emissions from industrial processes

Figurel42 Evolution of Greenhouse Gas Emissions in Greece
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Source Energylnstitute

Greece's main tool for achieving its climate objectives for reducing greenhouse gas emissions

in the electricity and heat production, energytensive industry and aviation sectors is the

EU27 Emissions Trading System (ETS) which has been operatin@GdaceBased on the

latest revision of the relevant directive "DIRECTORY (EU) 2023/959 OF THE EUROPEAN
PARLIAMENT AND OF THE COUNCIL of 10 May 2023 amending Directive 2003/87/EC
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establishing a scheme for greenhouse gas emission allowance trading within the Union and
Decision (EU) 2015/1814 on the establishment and operation of a market stability reserve in
respect of the Union greenhouse gas emission allowance trading scheme'Jé&onary In

2024, the ETS was extended to cover 100% of emissions from large ships (5,000 tonnes and
above) moving between EU ports and 50% of emissions from ships departing from or arriving
at EU ports via third countries. In addition, from 2027 or at ltest from 2028, a second
Emissions Trading System () @ill be introduced, covering greenhouse gas emissions from

the buildngs and road transport sectars

The European Commission published the Climate Action Progress Report in October 2024
[132], which shows that net greenhouse gas emissions in the EU fell by 8.3% in 2023 compared
to the previous year. This is the biggest annual fall in decades, with the exception of 2020,
when COVIEL9 led to a 9.8% reduction in emissions. Net greenhouse gasiensisge now

37% below 1990 levels, while GDP grew by 68% over the same period, showing the continued
decoupling of emissions from economic growth. The EU remains on track to meet its

commitment to reduce emissions by at least 55% by 2030
Among the report's findings are the following

U an unprecedented 16.5% reduction in 2023 emissions from power and industrial
installations included in the EU Emissions Trading System.

U a 24% reduction in emissions from electricity and heating under the EU Emissions
Trading System, thanks to the development of renewable energy sources, in particular
wind and solar power.

U ¢KS 9! 9YA&daAzya ¢NIRAYy3I {e2adSy 3ISySNraGaSR
investments in climate action.

0 an approximately 2% reduction in total emissions from buildings, agriculture,
domestic transport, small industries and waste in 2023.

U anincrease of 8.5% in natural carbon removals in the EU in 2023, reversing the recent
downward trend in land use and forestry.

U On the other hand, emissions from aviation increased by 9.5%, continuing their trend

in the postCOVID era

In 2023, the lowest emissions from stationary installations in the sectors included in the ETS
were recorded since 2005, the year the ETS started, both in thg7EW,071 million tonnes)
and in Greece (25 million tonneg)33].
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Figurel43 Evolution of Greenhouse Gas Emissions in Greece within the Framework of the
Emissions Trading System (Stationary Installatipns

Source European Environment Agency
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Figurel44: Evolution of Greenhouse Gas Emissions in Greece by Sector
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Source European Environment Agency

Between 2005 and 2023, Greece ranks 4th among Member States in terms of reducing
emissions from thelectricity and heat production and energytensive industry sectors, with

a percentage 0f65.4%.The progress in Greece is mainly attributed to the reduction in the
use of lignite in electricity generation witB5.8% fewer emissions in 2023 compared to 2005.
The reduction from natural gas plants was much smaller in the corresponding period with a
percentage 0f3.7% between 2002023. Emissions from natural géied power plants were

6.17 million tons in 2023, down 17.7% compared to 2022 and at thes dawels as the

corresponding emissions in 2020.

According to the CCPI (Climate Change Performance Index) for the assessment of countries in
addressing climate change for the year 2025, Greece ranks 33rd with "moderate"
performance in Greenhouse Gas Emissions and 37th with "low" performance in Clirfiege Po
[134].
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Table32: Country Ranking Table for Greenhouse Gas Emissiadg5 Rsults

Rank Country Score* | Overall GHG per Capita GHG per Capita GHG per Capita GHG 2030 Target
Rating —current level —-current trend - pared to a - pared to a
(including (excluding well-below-2°C well-below-2°C
LULUCF)** LULUCF)** benchmark benchmark

Luxembourg High Very Low Very High Very high Very high
Sweden High Very high High High High
Chile High High Medium Very high Very high
Philippines High Very high Low Very high Very high
Nigeria High High Medium Very high Very high
Estonia High Low Very high High Medium
United Kingdom High Medium High High High
Pakistan High Very high Medium Very high High
Denmark High Medium High High High
India High Very high Very Low Very high Very high
Morocco High High Very Low Very high Very high
Portugal High High Very High Medium Medium
Thailand High High Medium High High
Netherlands High Low Very High Medium Medium
Romania High High Medium High Medium
Egypt High High Low Very high High
Slovakia High Medium High High Medium
Germany Meadium Low High Medium High
Algeria Madium Medium Medium High High
Switzerland Medium High High Medium Medium
Norway Medium Medium High Medium High
France Medium Medium High Medium Medium
Belgium Medium Low High Medium Medium
Spain High High Medium Medium
Finland Low Very High Low Medium
Lithuania High Medium High Low
Maita High Medium Medium High
European Union (27) Medium High Medium Medium
Slovenia Medium High Low Medium
Greece Medium Medium High Low Medium
Hungary Medium Medium High Medium Low
Austria Medium Medium High Low Medium
Mexico Medium High Very Low High Medium
Cyprus Medium Medium Medium Low High

Italy Medium Medium Medium Medium Medium
Malaysia Medium Medium Very Low High Medium
Belarus Medium High Medium High Low
Australia Medium Very Low High High High
Czech Republic ow Very Low High Medium Low
South Africa Medium High Low Low
Ireland Very Low High Low High
Poland Low Medium Low Medium

Source Germanwatch, NewClimatastitute & Climate Action Network
5.6.2 CO2 Capture and Storage Projects

There are three Carbon Capture and Storage (CCS) investment projects in Greece, confirming
that the technology will play a decisive role in the decarbonization of industries and the

achievement of the ambitious goal of reducing greenhouse gas emissi@®bpy 2030.
Prinos C@Storage

The "Prinos CO2 Storage" project is the only one being developed in the Eastern
Mediterranean, while in total in the European South only three such projects, in Prinos,
Ravenna, Pyrenees, are in progress. The Greek project was officially included imvthst ne

of 'Projects of Common/Mutual Interest (PCI/PMI) of the EU "UNDER COMMISSION
DELEGATED REGULATION (EU) 2024/1041 of 28 November 2023 amending Regulation (EU)
2022/869 of the European Parliament and of the Council as regards the Union list of project

of common interest and projects of mutual intere$t'35].

248



CKS arINAF2BINR 2SO0 Aa LIXFYYSR 2 6S | [/ hu aid2NI:
in the Mediterranean. The project aims to manage CO2 produced from both local and remote

sources.

Within the country, the CO2 will be transported to Prinos by pipeline, while from other

O2dzy NASa GKS GNIyalLRNI ¢gAff 0S 08 aKALP C2NJ
I ySg ySGeg2N] 2F /hu UGN yalLR2NI ARBBdwarFUS& S €71 p
The network will start from the borders of Attica with Boeotia, cross the basin towards the

South and initially collect pollutants, in gaseous form, from cement factories and refineries.

At a facility in the Revithoussa area, the CO2 will be liquefied and temporarily stored in a
special facility, until it is loaded onto CO2 ships, which will transport it by sea to the Prinos
storage facilities. Polluters emitting around 11 million ton€6f2 per year are located within

the scope of the project. To date, feasibility studies have been completed.

According to sources at the Ministry of Environment and Ener@fe@), the application for a

CO2 storage permit accompanied by the relevant technical studiess expected to be

submitted to HEREMA by the end of June, which will then be sent to the European Commission

for assessment. Based on the research permit, Everdias until August 2025 to complete

0KS Ay@SaidAaardrzy 2F GKS /hi ad2N)r3S LRISYGAlt

¢KS LINR2SOG 0dzRISH A& 20SN) emdp o0AffA2YyZT 2F ¢4
DESFA part and the rest of Energean. Energean's design includes the construction of a storage

facility in an exhausted Prinos deposit, with an absorption capacitysao23 million tons of

CO2 per year in full operation. The first phase, for a capacity of approximately 1 million tons

LISNJ @SIFNE A& SELISOGSR (2 0S3aAy AY HnuHcE 6AGK |
million tons) will follow in 2028. Acading to Energean's schedule, the binding market test

will take place in 2024, so that by the first quarter of 2025 binding contracts will have been

signed with the industrial companies (emitters) that will be selected and the Final Investment

Decisions wilbe made by both sides. As of April 2024, Energean has signed-§@natimg

Memoranda of Understanding (MoUs) with interested emitters from Greece and neighboring

countries. Energean plans to carry out the required drilling at Prinos around the end®f 202

with the aim of subsequently obtaining the operating permit and having the CO2 storage unit

operatioral by the first quarter of 202p.36].
IFESTOS

TITAN Group has signed a Grant Agreement with the EU Innovation Fund for the pioneering
OFNb2y OFLIidzNBE LINRP2SOG aLC9{¢h{¢ (2 0S AYLX SY.

under the third call for proposals for largeale projects by the EU Innovatiéand in July
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alargescale carbon capture unit &t A G F yQa YIF YFENR LI FydG Ay £A20AL

As the group report$137], this facility will enable the reduction of CO2 emissions during

OSYSyYyid LINPRdAzOGAZ2Y YR (GUKS LINBP@GAAAZ2Y 2F AYyy20I G

The demand for these materials is constantly increasing, as they contribute to the creation of
a wstainable and climatériendly residential environment. TITAN will produce approximately

3 million tons of zer@l Nb 2y OSYSyd LISNJ @SINJ G2 aSN®BS
construction in the Athens metropolitan area and beyond. Depending on the afev
regulatory and licensing framework, the operation of these technologies could lead to annual
greenhouse gas emission avoidance of more than 1.9 million tons of CO2, making Kamari one
of the largest carbon capture facilities in Europe. The projectilbart of an ecosystem of
projects that will combine carbon capture facilities with transport and storage infrastructure.
TITAN has already signed memorandums of understanding with potential partners and will

continue to mature the project

IRIS
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Agreement Preparation process. The grant agreement was signed with the Enropea

/| 2YYA&daArzy Ay 5SOSYoSNI IyR (GKS LINR2SOiQa TFAYLl

OdzZNNByife Ay GKS LINROSaa 2F LINBLINAy3I (GKS
financing from banks. The technical details will then lead the company to mdkela
investment decision by the end of 2025. Construction of the project, which has a completion

horizon of three years, will begin in m25.1t is expected to be operational by md28.

Specifically, the IRIS project concerns the capture of carbon dioxide from the hydrogen
LINE RdzOG A2y dzyAl 2F (GKS a202NJ hAf NBFTAYSNEO
footprint, while at the same time demonstrating an industrial hydrogerdpiciion ecosystem

with extremely low carbon emissions and its use as a clean energy carrier. This project gives
Motor Qil the opportunity to substantially reduce its carbon footprint, produce 56,000 tons

per year of blue hydrogen that meets all sustainablimits and finally lay the foundation for

the production of efuels through the construction and operation of a new low carbon

synthetic methanol production un[t.38].

Finally, it is worth noting that smadcale Carbon Capture technologies, incorporating the

captured CO2 into solid or liquid chemical compounds, are also expected to be used in the
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shipping sector. The recent decisions of the International Maritime Organization (IMO/MEPC
80, July 2023) for binding absolute reduction targets for greenhouse gas (GHG) emissions,
such as, among others, the goal of decarbonizing shipping (net zero)yedh2050 and the
indicative intermediate but ambitious absolute reduction targets for greenhouse gas
emissions in the year 2030 and the year 2040, make Carbon Capture and Storage (CCS)
technology an important solution for shipping, at least until synihdtiels mature. CCS
technology has already been included in the IMO's sustainable pathways and is expected to
be one of the shipowners' compliance options to achievegbals of decarbonizing shipping

[48].

5.6.3 Prospects for the implementation of CCUS technologies in Greece

The IENE pioneering study entitldérospects for the Implementation of CCUS Technologies
in Greece'(M64) [139] proposes five possible locations in Greece as CCUS hubs as well as a
detailed timetable, from 2024 to 2032, for thesstablishment

In the IENE study, the hubs that qualify, in addition to Prinos, are the Cégpgiopyrgos
hub, the Thessaloniki hub, the Alexandroupoli hub, the Volos hub and the Western Macedonia

hub concerning the production of electricity in Ptolemaida.

Map 44: ProposedAreas for CCUBubs in Greece
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The hubs are essentially complete chains of CO2 capture, liquefaction, transport and storage,
in close proximity to industrial complexes, with a final destination in port facilities, from where
the CO2 will be transported by speesgecification ships tds final storage, either in Greece,

in Prinos, or in other areas in the Mediterranean.
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Figurel45: Schematic lllustration o CO2 Capture, Storagad TransportHub
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The roadmap developed in the IENE study provides a clear and systematic approach to the

development of a CCUS cluster in Greece, with the tiidestones described as follows

2024: Setting thescene

In 2024, the Greek CCUS initiative begins with the completion of a comprehensive feasibility
study. This study will provide critical insights into the technical, economic, and environmental
aspects of implementing CCUS in Greece. Based on the findings fefasibility study, the

next step is to submit a funding proposal to the EU to financially support this ambitious
project. The successful completion of these two initial stages is essential to lay the foundations

for the development of the Greek CCUSstdu

2025: Securing EU funding and technd=gign

Building on the foundations laid last year, efforts in 2025 will focus on securing EU funding for
the Greek CCUS cluster. This financial support is crucial for the project to be implemented at
the right scale and have the necessary impact. At the same tistailed engineering design

for the first CCUS hub in Greece is underway. This stage is crucial to ensure the effective and

safe capture, utilizatiomnd storage of carbon emissians

2026: Initial operations and CO2 transport ships

The year 2026 marks a significant milestone as the CCUS facility in Prinos begins operation,
demonstrating the feasibility and effectiveness of CCUS technology in Greece. In addition, to
facilitate the transport and storage of captured CO2, orders areepl&ar the construction of

CO2 transport vessels, which are essential for the-tenm swccess of the Greek CCUS cluster
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2027: Expanding horizons

With the successful operation of the Prinos facilities, the focus in 2027 turns to the expansion
of CCUS infrastructure. Construction of the first CCUS hubs in Elefsina and Agioi Theodoroi
begins. At the same time, feasibility studies for potential CCUfS fru Thessaloniki and

Alexandroupoli are underway, broadening the scope of the Greek CCUS.cluster

2028:Infrastructure development

In 2028, the construction of the CCUS hubs in ElefswlaAayioi Theodoroi is completed,
marking a significant step forward in Greece's "journey" to CCUS. CO2 transport ships are also
delivered, enhancing the cluster's ability to transport and store carbon emissions. In addition,
the operation of these hubs begins, which will now be able aceed with the capture,

utilization and safe storage of CO2.

2029:Expanding functions and design

Construction of the CCUS hubs in Thessaloniki and Alexandroupoli begins in 2029, further
expanding the reach of the Greek CCUS cluster. Meanwhile, the design phase of the CCUS hub
in Volos begins, ensuring a comprehensive and systematic approach to thesexp of the

infrastructure

2030 Full scale operation

By 2030, CCUS hubs in Thessaloniki and Alexandroupoli are operational, effectively covering
YFye 1S@ FINBFIad 2F DNBSOS® ¢KAA YINJa | aixdayirTa

reducing carbon emissis and combating climate change

2032:Completion of the vision

The construction of the Volos CCUS hub is completed in 2032, finalizing the infrastructure of
the Greek CCUS cluster. This integrated network of hubs extends across the country,
effectively capturing, utilizing and storing carbon emissions from variousgsinids and

sectors

5.7 Energy Efficiency and Cogeneration
5.7.1 Promoting Energy Efficiency and High -Efficiency Cogeneration of Electricity
& Heat in Greece in 2023

Energy Efficiency, EE, is an important element of the National Strategy for addressing the
Climate Crisis, but also for reducing its dependence on imported fuels. Greece continued to

invest in measures and processes that improve Energy Efficiency iotatksén line with the
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European Union's objectives for its Climate Neutrality by 205@ main strategic objectives

and policies for Energy Efiency in Greece are analyzesifallows

1.

Reducing Energy Consumptio@reece aims to reduce final energy consumption by

at least 32.5% by 2030, in accordance with the European Energy Efficiency Directive,
2018/2002/EU. This entails implementing measures in sectors such as Industry,
Transport and the Buildings sector.

Energy Upgrading of Building&ne of themain points of the energy strategy is the
improvement of the energy efficiency of the building stock, especially those in the
public sector, such as hospitals, educational buildings, municipal stores, etc. By 2035,
it is planned to renovate a large part of tiheildings with the aim of their energy
upgrading through programmes such as "SavVe

Development of Renewable Energy Sources (RE®)yeasing energy production
from RES is critical for energy efficiency. Greece is investing in wind, solar, and
hydroelectric projects, while also seriously considering new technologies, such as
smart grids and energy storage.

Energy Efficiency in Industrytmproving Energy Efficiency in Industry, through
investments in energgaving technologies and lower energy consumption production
processes, is essential to achieving national goals

Information and Dissemination Measures related to Energy EfficienGreece
continues to support programes that provide incentives for Energy Saving to
businesses and individuals, as well as information campaigns to raise public

awareness about energy efficiency

Serious issues concerning the penetration Eriergy Efficiencyre the challenges and

prospects oEnergy Efficiengysuch as:

il

Financingof Energy Efficiency progranes based on both European funds, mainly
from the Recovery and Resilience Fund, but also on state resources, on private
investments for the implementation of EE projects

Technological DevelopmentThe integration of new technologies is essential to
improve energy efficiency. Innovation in the areas of smart grids, energy storage and
renewable energy plays an important role

Environmental Sustainability: Energy Efficiency policies are combined with
Environmental protection and social wéking and cohesion, ensuring that the

transition to Green Energy is fair and inclusive.

To implement all of the above, in 2023, Greece approved and implemented a series of national

policies, laws and ministerial decisions, related to energy saving, in line with European

guidelines and targets for Energy Efficiency. The main regulations amlaes include the
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