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A sustainable future for all 

Currently Wattcrop has partnered with CERO GENERATION, 
a Macquarie Green Investment Group portfolio company and 
one of the largest renewable energy developers internation-
ally, aiming to develop organically a significant asset portfolio 
exceeding 750MW of generation and 600MW of storage assets.

To achieve that we are capitalising on local talent by estab-
lishing local teams on the jurisdictions we operate. In addition 
to greenfield development, we aim to expand our portfolios 
through licencing acquisition and strategic partnerships.

Our goal is to drive Carbon Zero energy generation, support 
local communities, protect, and enhance ecosystem biodiver-
sity, envisioning a better more sustainable future for all.

Who we are 

A multi-shareholder company with founding members 
from across Europe driven by our passion to lead the way 
towards energy transition. Our competitive advantage is the 
company’s global outlook; derived from the collective expe-
rience of our shareholders and coupled with our constant 
strive for excellence

Wattcrop was incorporated in 2019 aiming to develop best-in-
class renewable energy and energy storage projects mainly in 
South-East Europe and the UK.

About Wattcrop

Wattcrop is incorporated by 
international investors with the 
aim to be a major developer in 
Greece.

Cero Generation / Macquaire 
GIG become a majority partner 
after successfully concluding 
the transaction.

We exceed our initial devel-
opment target of 250MWp in 
Renewable projects.

2019 2021
2020

SOLAR PV  WIND  ENERGY STORAGE

A sustainable future for all

Company Milestones
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What we do 
We have created services that address the development and operational cycle of renewable 
energy projects. Primarily focusing on Solar PV and Onshore Wind we start from greenfield 
development all the way to asset management and ancillary services for operational plants.
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Indecision and slow reaction from the governments following a slow recovery from 
the pandemic shock are not helping towards the much needed acceleration of 
further green energy deployment, which is part of the solution towards mitigating 
the negative impacts of climate change.

The private sector is called upon to play a key role leading the way in deploying 
capital necessary to install Renewable Energy Sources on an unprecedented 
global scale.

2018 was a key year for Greece, which marked the transition to a new renaissance 
era for the Greek renewables. Commitments towards Clean Energy Transition, 
decisions to phase out coal-fired power plants, further liberalisation of the energy 
market and constant corrections, changes and improvements in the regulatory 
framework made a huge impact on the Greek Renewable Energy market. Over 
the last 3 years the market has become a hot point, attracting major global energy 
players who invest in Renewable Energy projects. With an ambitious plan to 
connect the main islands with the mainland electricity grid and new international 
plans for major Interconnectors the country has the potential to become one of the 
major per capita net green energy exporter within the EU.

Furthermore, regulatory changes with the expected framework on energy storage, 
the increase on renewable energy participation within the energy mix and the 
acceleration of the electrification in transportation and heat are setting the scene 
for a continuous dynamic market.

We at Wattcrop are aiming to take a role in the centre stage and help towards real-
ising the Green Energy Transition with respect to the environment and in harmony 
with the local communities.

This report represents our interpretation of the market, its opportunities and chal-
lenges. Combining data and information from various sources and by doing our 
own analysis our goal is to provide a solid market view from our own perspective. 
We try to decode and analyse the market giving a current snapshot of the situation 
and the future outlook within the Greek Renewable Market.

As true believers of free open information sharing we hope that this report will 
help all willing stakeholders to engage in the right discussions and help accelerate 
the transition to a greener energy economy by focusing on providing solutions to 
issues we all face within the Greek market environment.

Ypatios Moysiadis
Managing Partner

The dramatic extreme climate 
events that occurred during 
the summer of 2021, floods 
in the North of Europe and 
wildfires in the South, are 
evidence of the Climate Crisis 
that we all need to tackle on a 
global scale. 

Foreword
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We had an excellent year

Research and Editing Team

Managing Partner Ypatios Moysiadis 

Senior Project Coordinator Elena Gkagkani

Design Director Dimitris Bizioglis 

This document serves informational purposes only. It combines 
information from 3rdparties and analysis based on data by 3rd parties. 
It constitutes neither an investment advice, an investment service nor 
the invitation to make offers or any declaration of intent; the contents of 
this document also do not constitute a recommendation for any other 
actions. The validity of the provided information is limited to the date of 
preparation of this document and may change at any time for various 
reasons, especially the market development in Greece and legislative 
framework. The sources of information are considered reliable and 

accurate, however we do not guarantee the validity and the actuality of 
the provided information and disclaim all liability for any damages that 
may arise from the use of the information. Historical information cannot 
be understood as a guarantee for future revenues or profits. Predictions 
concerning future developments only represent forecasts. Statements to 
future economic growth depend on historical data and objective methods 
of calculation and must be interpreted as forecasts. No assurances or 
warranties are given, that any indicative performance or return will be 
achieved in the future.  

Disclaimer / Important Notice
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The political establishment recognises the necessity to act 

and combat the climate crisis. On those lines there is a strong 

political support both from the government as well as the op-

position, in line with EU policies and international initiatives, 

to support this transition by enabling more deployment of un-

subsidised renewables, but also promoting energy efficiency 

manly through public grants.

Greece is a small country with specific geographical and 

season characteristics. The country is witnessing a decline in 

population mainly because of migration, ageing of the popula-

tion and the low rate of births within young couple. In the long 

run this can be a real issue. On the brighter side and despite 

the slow down due to COVID-19 the unemployment is steadily 

dropping and the fiscal outlook is stabilising When it comes 

to electricity the country is a net importer and the total total 

annual electricity consumption of averaging at about 52TWh 

which is not a significant consumption number.

Despite that, the country has some unique advantages for 

renewables. It is well suited both for wind and solar installa-

tions and plans new national / international inter-connectors 

that can significant increase the potential to become a key 

net export of green power within the EU. The current total in-

stalled RES capacity hovers at around 9GWp, almost balanced 

between onshore Wind and Solar. This is an indication that 

Greece has exceeded its own targets on introduction of Re-

newables within the Energy mix according to the last version 

National Energy and Climate plan in 2019. However, there are 

strong indications after COP26 and in line with “Fit for 55”that 

the plan will soon be revised with more ambitious carbon 

reduction targets and measures.

Furthermore, there is a significant amount of applications for 

new connections both on larger and smaller projects waiting 

to be realised. Despite the congestion on the grid and the slow 

response times of the grid operators there is a dynamic that 

by 2025 Greece will be exceeding its 2030 targets in installed 

RES capacity. 

This Report aims to provide the current snapshot and the future 
outlook of the Greek Renewable Energy Market. Greece is on a 
transitional journey towards a greener cleaner energy. Main-
stream renewables will play a key role towards this transition.

Executive Summary
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However, due to expected increase in demand, mainly due 

to electrification in the transport and heating sectors but also 

due to the electrification of the production processes on major 

industrial sectors / consumers as well as high energy prices 

driven mainly by gas, we expect the demand to continue to 

grow over the next years.

Moreover, the liberalisation of the energy market, the phasing 

out of fossil fuel and the potential to see power-to-gas-to-

power projects mainly with green hydrogen paints a positive 

picture for further demand on RES projects.

The elephant in the room, as in many other countries, 

remains the Grid. The announced upgrade and expansion 

plans are not enough to cover the demand for new genera-

tion connections. The private sector with take an active part 

of providing necessary capital to upgrade the grid in order to 

enable the connection of large scale generation projects. Also 

we expect to see further collaborations from mature players 

towards licensing and building jointly grid infrastructure. 

There is a current demand and expectation from the industry 

to see immediate improvement to how the operators are 

managing the licensing process adding further transparency 

and simplifying process.

As expected we see a gradual transition to a fully unsubsi-

dised market where merchant contracts and corporate PPAs 

are expected to play a more significant role within the market. 

Key criteria for corporate PPAs will be market price expecta-

tions, risk management on both size (the developer and the 

offtaker) and quality of projects (strong expectation for PPAs 

to comply with ESG standards). The industry is still waiting 

for further clarifications with the legal framework to further 

enable sleeved (virtual) PPAs. However as the market is still 

immature there is an educational process that both sides 

need to go through. Contracts and products are not expected 

to fall outside the European norms starting with buy-as-pro-

duce contracts which will eventually be transformed into fixed 

volumes PPAs (either on baseload or fixed time period).

Greece, has transformed into a hot zone for renewables, 

however a prudent approach and the development of quality 

projects in cooperation with the local communities and in 

harmony with the environment will be a significant key suc-

cess factor in the industry.
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Demographics
Since 2005, Greece has experienced a sharp population 
decline, dropping from 11.23 million people to 10.42 million 
in 15 years. This is closely associated to the brain drain; 
According to research, approximately 500.000 people moved 

abroad, mainly in Europe, during the financial crisis. Coupled 
with the aging population and low birth rate, the most recent 
projections show a continuation of this trend, resulting in a 
population of 9.03 million by 2050 and 6.61 million by 2099. 

average annual salary, compared to the 
OECD average of $33.604 a year.

would be at risk of falling into poverty 
if they had to forgo 3 months of their 
income. 

2021: 10,35M
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Adults: 8,658,460 Annual Salary

Immigrants Births
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Emigrants Deaths
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129K+

$17.700
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47K+95K+ 29K+
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One Million
According to the data of the Action Plan to Combat Energy 
Poverty 2021 - 2030, the percentage of affected households in 
Greece reached 11.2% in 2019. 

Based on research conducted by STEP-IN, RAE and NTUA, 
80% of Greek households spend more than 10% of their 

annual income to cover the cost of heating and electricity and 
meet their energy needs.

The goal of the Plan is to reduce this percentage to 7% by 2025 
(about 2 thousand households) and at 3% in the year 2030 
(about 143 thousand households). 

The unemployment rate in Greece rocketed during the finan-
cial crisis and especially between 2011 and 2015. There has 
been a gradual decline in recent years, which was slowed due 
to the Covid pandemic in early 2020. Young adults (neither in 

employment nor in education or training) were the hardest hit 
age group, with almost half of the group’s population being 
unemployed in 2013.

Trade Balance

households in Greece are energy-poor. 

Imports Exports
€ 48M+ € 20M+

10%

18%

28%
25%

22%

16%

18,8

34,8

48,7

41,3

35,6

29,8

0%

10%

20%

30%

40%

50%

60%

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Aug-21

General Population Young Adults (15-29)

Source ELSTAT, 2021

* The last datapoint only corresponds to August 2021 and serves as 
an indication of unemployment’s movement. This is not an average 
of 2021 unemployment data.

(Deficit) -17.916 Million € in 2020

Average annual unemployment rate in Greece 
2009-2021
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Electricity Generation & Consumption
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The Country’s Wind Potential
The strong wind potential of the country is mainly concentrat-
ed in the Greek islands (Crete, Aegean, Evia, etc) as indicated 
on the map.

Further exploitation of wind power, in combination with 
technological improvements in the sector and modernisation 
of current licensing legislation are expected to play a key 
role, enabling wind energy to make significant contributions 
towards sustainable development.

Source: RAE
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Spatial Distribution of wind capacity 2020

485MW

119MW

147MW

92MW 19MW

335MW

619MW

109MW 35MW

1678MW
38MW

94MW148MW

197MW

Μost of the country’s installed wind capacity is currently locat-
ed in the areas of central Greece and Evia island (1678MW), 
Peloponnese (619MW) and Eastern Macedonia and Thrace 
(485MW).

The wind dynamics of the regions in Greece are expected to 
change once legislation for offshore wind is in place.  

The Greek Ministry of Energy along with legislators, profes-
sional bodies and other stakeholders have taken important 
steps towards this direction, but to date, despite the country’s 
significant sea fronts and high wind potential, Greece has 
lagged behind other EU coastal countries who are already 
realising the benefits of major off-shore wind projects. 

Source: Hellenic Wind Energy Association 
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The Country’s Solar Potential
The prevailing conditions in Greece favour the development of 
solar PV due to the high irradiation, especially in the Central 
and Southern parts of the country.

Source: European Commission
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Spatial Distribution of solar capacity
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Central
Greece

Central
Macedonia

Peloponnese Thessaly Western
Macedonia

East
Macedonia &

Thrace

Rest of Greece

PV installations are nearly evenly dispersed across mainland 
Greece, with the biggest concentration reported in Central Mace-
donia (17,2%).

At the end of 2019, the total installed solar capacity in Greece was 
2,288 MW and only 7.6% of this amount was provided by large 
scale PVs (above 5 MW).

The majority of the solar production comes from small PV installa-
tions (P<100kW), holding a 35.5% of the total solar capacity.

Source: HAEE

Rest of Greece: 
437MW
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Electricity 
Generation 
by source 
1990-2019  
Greece

Electricity 
Generation 
by source 
1990-2019  
EU 28

Electricity Generation by source –  
Greece/EU-28
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Greece follows a similar pattern to EU 28 in terms of electric-
ity generation. In both cases, coal is dropping sharply from 
2006 onwards, while natural gas is emerging as a bridge fuel. 

Nuclear energy has a significant share in EU’s electricity mix 
but is completely absent in the case of Greece.

Source: IEA
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Electricity final consumption by sector in 
Greece 1990 - 2018

0

20000

40000

60000

80000

100000

120000

140000

160000

180000

200000

1990 1995 2000 2005 2010 2015 2019

TJ

Industry Residential Commercial and public services Agriculture / forestry

Industry

Residential

Commercial & Public Services

Agriculture/Forestry

Total electricity consumption in Greece has increased sig-
nificantly from approximately 100000 TJ in 1990 to almost 
180000 in 2019. During this period, Electricity Consumption 
on both Agriculture/Forestry and Industry sectors remained 

in the same levels. The increase is mainly driven by the 
Commercial & Public Services and Residential sectors where 
electricity consumption almost doubled.
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Total final consumption by sector 1990 - 
2019
Industry, Transport and Residential Sectors account for more 
than 80% of the Total Annual Final Energy Consumption.

Over the last 30 years there is a downward trend in Industry 
and Agriculture Sectors’ total final consumption, while  

Residential and Commercial/Public Services Sectors gradual-
ly see their energy demands increase.
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Primary Energy Consumption in Greece
Since 1965 there was an upward trend in Primary Energy 
Consumption, which jumped from 200TWh in 1980 to more 
than double the amount (400TWh) in 2008, when it reached an 
all time high. 

After 2008, due to the economic recession, there was a signif-
icant decline in primary energy consumption, a trend that has 
recently slowed over the last few years.

Source: BP Statistical Review of Global Energy
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Share of renewables, low carbon sources and 
fossil fuels in power generation in Greece
In the early 90s Coal was the dominant fuel in Greece repre-
senting more than 70% of the power generation mix. 

Around 1995, the percentage of gas started to rise,  with its 
share currently at more than 30%.  

Coal is experiencing a steady decline from 1990 to 2015, with 
a share of 72,4% and 43% respectively. Due to the country’s 
decarbonisation efforts and agenda, the decline is even steeper 

from 2015 onwards, a trend that will continue until all coal 
fired power plants are eventually decommissioned. 

Lastly, renewables have experienced a steady growth over 
the years, and are currently one of the main sources of power 
generation along with gas, with a share of 37,1%, which is 
expected to increase even further in the next decade.
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Total Capacity to grid (MW) per year - 
wind energy
From 2010 to 2020, the total installed capacity for wind projects 
increased fourfold, from 1.336MW in 2010 to 4.114MW in 2020. 

2019 has been a record year for wind energy in Greece, as 727 
MW of new wind farms were connected to the grid, almost four 
times its annual average during the previous decade (185 MW).

Also during 2019, the country’s largest wind project to date 
with total installed capacity of 154.1 MW was connected in 
southern Evia.
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Source: Source: Hellenic Wind Energy Association 
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Installed MW per wind energy producer 
(>40MW)

Total installed capacity - solar energy
Solar projects experienced an even greater growth rate, 
rocketing from only 199MW in 2010 to a total of 3.742MW in 
2020 – more than 18 times up within a decade. 

The sharp increase of solar PV projects during the period 
2011- 2013 was due to the greater financial incentives. How-
ever, this short-lived increase resulted in a long-term and 
substantial rise in consumers' electricity bills. The entities 
shaping energy policy in Greece were concerned about this 

development and reacted by blocking new solar PV projects, 
even if they required only a small percentage of compensa-
tion compared to past projects.

Therefore, solar installations stagnated with almost zero 
capacity added each year. From 2019, however, both solar 
and wind installations took off, a trend we expect to continue 
in 2021 and beyond. 
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Wind projects require significant development and construc-
tion costs, as well as a lengthy licensing process; Therefore, 
the market is currently dominated by large, established  

companies. The leading company is currently Terna Energy 
with 665MW of total installed wind capacity as of 2020, fol-
lowed by Ellaktor with 482MW.
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Key Market Data 2019 - 2020

The Electricity sector in Greece - 2019

Natual Gas; 
17808

Hydro; 2899

RES connected to 
system S/S; 9245

Interconnections; 
8861

Grid supply; 5528

Coal/Lignite; 
5722

Production Estimation & Interconnection balance (GWh) 2020

Total Installed Capacity
21.1 GW (Thermal Plants 11 GW, RES Plants 10.1 GW)

Total net electricity Generation & Imports 
Net Generation: 50,9 TWh, Net Imports: 9.95 TWh

Net Electricity generation mix 
Natural Gas 30%, Lignite 29,3%, Oil 9%, RES 31.8% (Wind 12.4%, Hydro 11.3%, PV 7.5%, Biomass 0.6%).

Final Electricity Consumption 
52,2 TWh

Source: ADMIE, DAPΕEP, NECP, Energypedia 

Source: RAE 
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Factors for potential electricity demand 
increase

3
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Passenger Vehicles & Electromobility Outlook

4th oldest fleet in Europe

over 56% of the vehicles are 10-20 years old 
and 25% of them are older than 20 years

Low penetration of EVs & 
Hybrids

Battery electric vehicles (BEVs) and plug-
in hybrid vehicles (PHEVs) did not exceed 
0.33% of the overall market in August 
2019.

EVs to represent 24-30%

of new vehicle registrations by 2030 
according to the national energy and 
climate plan..
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Number of Private Passenger Vehicles in Greece 2003-2020
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3212865

Crete
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Passenger vehicles per region in 2020

Source: Hellenic Statistical Authority
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National Energy & Climate Plan

4



#35

Greek Renewable Energy Market Outlook



Greek Renewable Energy Market Outlook

The National Energy & Climate Plan

Security of Energy 
Supply

Through diversification, ensur-
ing uninterrupted and reliable 
coverage of domestic and 
regional energy needs

Completion of a 
sustainable energy 
market

Through restructuring, 
innovation and strengthened 
competition.

Energy efficiency

Covering the entire scope 
of policies and all fields of 

consumption.

Low-carbon economy

By integrating RES in the 
electricity market in a 
competitive manner

Bioclimatic town and 
urban planning

To realise energy savings while 
improving the quality of life

Physical Planning

By rethinking the structure and 
functionality of modern cities 
improving their energy and 
climate footprint
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Key Drivers for Renewables

Enhancing Energy Efficiency

Final energy consumption not to exceed 16.5 Mtoe, and primary energy 
21Mtoe in 2030.
To achieve an improvement in energy efficiency by 38%

Simplification of the licensing process 

to cut down on project implementation times, to accelerate investment 
in this sector and eventually to strengthen investor confidence and thus 
attract new investment. 

Licensing & Framework for Offshore wind & Floating Solar 

Through a special regulatory (licensing and support scheme) and physical 
planning framework 

Combination of RES and storage 

This combination opens up new prospects for participation in additional 
energy markets, such as the balancing market and the long-term capacity 
compensation scheme.

Promotion of electromobility 

Through an efficient package of measures and policies to facilitate the 
increase in the number of electric vehicles, while simultaneously building 
the necessary infrastructure and network

Reducing GHG emissions and environ-
mental objectives

Total GHG emissions to be reduced by at least 40% com-
pared to 1990.• to shut down lignite power plants by 2028

Increasing the RES share in energy consumption

• The RES share in gross final energy consumption to reach at least 35%

• RES share in gross final electricity consumption to reach at least 60% 

• RES share in covering heating and cooling needs to exceed 40% 

• RES share in the transport sector to exceed 14% (19% attained).

1

3

2

4

Source: EC.Europa
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Renewable Energy Penetration 2020-2030 
(ESEK)

The scenario, presented by in ESEK, although optimistic 
when drafted, seems rather pessimistic nowadays, especially 
if we consider the RES investments so far. Considering the 
grid upgrades IPTO has planned for the next decade, and the 
forthcoming enhancement in PV modules technology, the 
RES penetration seems to move forward faster than previ-
ously planned. Finally, if we take into account the framework 

planned for Battery Energy Storage Systems, which will help 
RES Integration, new targets might have to be set by the state.

The gradual interconnection of Crete, Cyclades, North Aegean 
and Dodecanese with the mainland and the electrification 
of transport and heating/cooling will increase the electricity 
demand up to 61 ΤWh by 2030.
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The Greek Energy Market

5
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Timeline of the liberalisation process in the 
Greek energy market

1996
1st Energy 
Package

1999
Liberalization of 
electricity market
Establishment of RAE

Dec 2000
Establishment of 
DESMIE

2003
2nd Energy 
Package

2009
3rd Energy 
Package

2011
Organization & operation of 
the liberalised electricity & 
natural gas market

Feb 2011
1st Energy 
Efficiency 
Package

Aug 2011
Establishment
of HEDNO

Feb 2012
Establishment of
IPTO & LAGIE

2014
Hydrocarbon 
exploration and 
drilling ratified by the 
Greek Parliament

2016
Wholesale financial 
electricity market

2017
Wholesale natural 
gas liberalization

2018
Retail natural 
gas liberalization

Mar 2018
2rd Energy Efficiency 
Package

Jun 2018
Establishment of
HEnEx & DAPEEP

Nov 2019
Last Resort
Aggregator enter 
the DAS

Dec 2019
Revised National 
Energy Plan 
announced

2020
Introduction of 
simplifying RES 
licensing procedures

Sep 2020
Target Model 
Initiation

2019
Green Energy 
Deal
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European Target Model & Electricity  
Markets in SEE
Greece, among seven other countries in the Southeast Europe 
region, has liberalised wholesale electricity markets, operating 
established internal spot electricity markets. 

The European Target Model includes both the explicit allocation 
of transmission capacities in the form of annual and monthly 
transmission rights (derivatives market) as well as the implicit 
allocation in the day-ahead and Intraday markets (spot market).

The adoption of the Target Model is expected to promote 
competition, increase transparency, enhance system oper-
ation through the efficient use of interconnections and allow 
for increased possibility of transactions (including exports) of 
electricity from RES.
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Wholesale Electricity Prices

Only regions with data are displayed.

The designations employed and the presentation of the ma-
terial on this map do not imply the expression of any opinion 

whatsoever on the part of Wattcrop Hellas IKE concerning the 
legal status of any country, territory, city or area or concerning 
the delimitation of its frontiers or boundaries.

Wholesale electricity prices in the Greek market were the 
highest in the region during 2019 and the highest in Europe in 
the first quarter of 2020. 

The main reason for the upward trend of wholesale electricity 
prices in Greece is the gradual loss of competitiveness of 
domestic lignite-fired power generation, as a result of the 
high operational costs and the gradual decrease of carbon 
emission allowances.

Greece currently promotes one of the most ambitious lignite 
phasing out programs in the region. Greece aims to decom-
mission 3.8 GW, the entirety of its lignite-fired power plant 
fleet, by 2023, with the newly deployed Ptolemaida V being 
operational on lignite until 2025 and switching to an alterna-
tive fuel onwards.

Source: IENE
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Since August 2020, there is a rapid increase in the average 
market price of electricity in Greece, which is the case in the 
whole continent. As we can see the average MCP (Market 
Closing Price) has tripled over the last fifteen months, mainly 
due to the increase in Natural Gas and Oil prices. 

The COVID-19 pandemic has also played a major role, as we 
can see a price inflation in several products the second se-
mester of 2021. According to analysts this increase in Energy 
Prices is about to continue until the end of the first quarter of 
2022 at least. 

Source: European Commission
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FOSE

In Greece, the complete implementation of the target model 
will transfer the responsibility of balancing from the IPTO to 
RES producers, meaning that asset owners will be fully re-
sponsible for the deviations between the declared and injected 
energy to the Day-Ahead Scheduling.

Therefore, due to the highly complicated process and high 
costs involved in forecasting, the commercial management of 
green units will be undertaken by the FOSE. 

FOSE will reduce the discrepancy between forecast and actual 
production and consequently, the variability of the production 
of RES stations. This volatility and uncertainty will be further 
reduced in the future when energy storage systems are pro-
moted and implemented in the renewable energy mix.
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Source: Enexgroup
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Power Purchase Agreements
The PPA market in Greece is still at its infancy, however large 
domestic and international players are showing strong inter-
est. Municipalities, small and large industries, large commer-
cial enterprises and companies with high energy costs could 
be potential candidates for PPAs. According to the Greek 
Minister of Energy & Environment, the government’s goal is 
for Green PPAs to cover 20% of the demand in energy-inten-
sive industries

PPA contracts have many advantages for both sides: rene-
able energy producers or developers and large consumers 
(off-takers) 

1. they enhance the predictability of revenue for the seller 
and energy costs for the buyer by reducing their expo-
sure to energy market price fluctuations;

2. they ensure affordable prices, as they exploit the strong 
cost reduction in RES, and

3. implement the companies' environmental commitments 
for climate-neutral activities, with reflection on the gen-
eral public and investors.

The dominant model of PPAs in Greece will be the sleeved 
PPA (as is already the case in Europe), ie a "tripartite scheme" 
consisting of the producer, an intermediary (supplier or FOSE) 
and the final consumer.

According to this model, an "intermediary" of the RES pro-
ducer and the consumer either an energy supplier or a FOSE 
(Cumulative Representation Body), enters the agreement, to 
guarantee uninterrupted supply when there is shortage from 
the producer/generator. The FOSE meets demand either by 
purchasing energy from the wholesale market or from other 
assets of its own portfolio. For this service (availability ser-
vice) the supplier receives a fee from the final consumer.

POWER

SLEEVING 
FEE

POWER

Intermediary 
FOSE or Utility 

GENERATOR
CORPORATE 
CONSUMER

GREEN ATTRIBUTES

PPA PRICE

SLEEVED PPA
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Risks associated with corporate 
renewable PPAs

Risk Summary

Development The renewable power plant is not consented/permitted or constructed on a timely basis or at all

Performance 
Operational

The renewable power plant does not perform as expected (for example it fails to achieve a minimum 
agreed level of operational availability) 

Volume The renewable power plant does not produce the volume expected from modelling of long-term (i.e. 20-
30 years) meteorological data as a result of different than expected resource levels (wind speed / solar 
irradiation etc.)

Shape/Profile Even if the overall volume of output is produced as expected, the hourly production from a renewable 
power plant will differ from a 24-hour baseload delivery of electricity (quoted for standard products). 
Differences in hourly prices lead to a production value which is greater or less in aggregate than the 
equivalent standard baseload product

Cannibalisation The spot price of electricity has a negative correlation with the supply of renewable electricity, and this is 
expected to increase as more renewable electricity penetrates the market. For example, when the wind 
is blowing, more electricity from wind farms enters the grid at very low marginal cost and the abundance 
of cheap power pushes prices down. When the wind is not blowing and the wind farms are not producing 
power, spot prices are likely to rise again. The same negative correlation applies to solar photovoltaics

Basis The reference price of electricity for payments in the PPA contract can differ from electricity prices that 
the corporate buyer is exposed to under its local (physical) electricity supply arrangements (more rele-
vant for financial PPAs or physical PPAs in markets with zonal pricing)

Balancing The hourly deviations between scheduled production and real production due to error in weather/ elec-
tricity production forecast

Credit-Settlment The buyer may pay late or fail to make a payment at all for the electricity delivered

Credit 
Replacement

The buyer may default (or the subsidy may be cancelled or altered) and a replacement arrangement has 
to be made

Liquidity Electricity cannot be traded quickly enough to avoid a change in price, determined by the bid-ask spread

Price Losses can occur from adverse movements in the market price of electricity. For instance, if a corporate 
buyer locks in a price based on projections of future prices and the spot price falls below the agreed PPA 
price for long periods

Merchant Risk The combination of revenue (or cost) risks for a seller (or buyer) arising from an unknown volume and 
unknown price of electricity to be produced

Tenor/Length of 
contract

The buyer (or seller) can be locked into costs which can be above or below market price. The risk in-
creases with length of contract

Legal Credit support, Force Majeure, Change of Control, Termination, and Conditions Precedent amongst other 
key clauses that need to be negotiated

Changes in law Changes in law may affect the balance of benefit or risk between the parties, e.g. tax changes

Regulatory Regulatory changes can affect the economics of a project. For example, retroactive changes to Feed-in 
Tariffs systems seen in Spain, Romania and the Czech Republic in the early 2010s.

Forse Majeure Events can occur which are out of the control of any of the parties involved which can delay the comple-
tion of a project or impact its generation e.g. flood, fire or storm damage

Source: RE-Source European platform for corporate renewable energy sourcing
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PPAs Structure & Characteristics
It is extremely important for PPA off takers to recognise the 
development quality of the projects. The projects should abide 
with ESG standards, environmental best practices and local 
community engagement

Tenor 10-15 years Corporate 
PPAs

Willingness to participate in 
time-shifting risk management

Power off-takers looking for 
prices inclusive of aggregat-
ing and balancing costs

Contract structure assump-
tions influence the majority 
of the PPAs final price

Source: Acquila Capital
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Renewable Energy Auctions in Greece

The Regulatory Authority for Energy in Greece (RAE) completed 
the first pilot competitive process in 2016. It then proceeded to 
the implementation of a permanent competitive processes for 
the period 2018-2020, during which the 2.6GW target initially 
set was exceeded while there was a drastic reduction of prices 
which benefits consumers and the national economy.

RAE has taken the necessary steps to digitise and modernise 
both the submission process for a production certificate and 
the participation to the renewable energy auctions. 

The team at Wattcrop has analysed the results of the auctions 
conducted in the period 2018-2021, which are summarised on 
the diagram below. The price fluctuation stems from the fact 
that some of the auctions were technology agnostic whereas 
others targeted solar and wind projects separately with a cap 
on the total installed capacity. There is a downward trend in 
pricing, which is expected to intensify through 2022.

The last renewable energy tender which took place on the 
24th of May 2021, saw the prices plummet even further, with 
the lowest submitted and accepted bid being 32.97 euros per 
megawatt hour. The tender, although mixed, turned out to be 
taken over by solar projects, which ended up securing the total 
auctioned power of 350 Megawatts, while on the other hand the 
participating wind projects could not compete or lock any price 
at these levels.
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Weighted Average Auction Prices 2018-2021 
(Including High-Low by category)
Since August 2020, there is a rapid increase in the average 
market price of electricity in Greece, as happens all over 
Europe. As we can see the average MCP (Market Closing Price) 
has tripled over the last fifteen months, mainly due to the 
increase in Natural Gas and Oil prices. The COVID-19 pandemic 
has also played a major role in this, as we can see a price infla-
tion in several products the second semester of 2021.

According to analysts this increase in Energy Prices is about 
to continue until the end of the first quarter of 2022 at least. A 
greater RES Integration to the Grid could mitigate this inflation, 
since it is a more cost effective way to produce electricity, as 
they are not affected that much by international political games.

Also, the interconnection of non-interconnected islands to the 
mainland grid will also help in the price decline.
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The Greek Electricity Grid

6



#53

Greek Renewable Energy Market Outlook



Greek Renewable Energy Market Outlook

Key organisations in the Greek Renewable 
Energy Market

ADMIE (IPTO) undertakes the role of Transmission System 
Operator for the Hellenic Electricity Transmission System 
and as such performs the duties of System operation 
maintenance and development, to ensure the electricity 
supply of Greek mainland and islands, in a safe, efficient 
and reliable manner.

The Renewable Energy Sources Operator and Guarantees of 
Origin (DAPEEP) manages RES and High Efficiency Electricity 
and Heat Cogeneration (SITHYA) of the National Interconnect-
ed System, as well as the Power Supplies provided by them. 
DAPEEP is the auctioneer of the rights in Greece, while at the 
same time operates as a Cumulative Representation Body 
(FOSE) of RES producers. 

DEDDIE (HEDNO) is responsible for the development, oper-
ation and maintenance of the Hellenic Electricity Distribution 
Network to ensure its reliable, efficient and safe operation. 
DEDDIE assures transparent and impartial access for Users 
(Consumers, Providers) and Suppliers in order to carry out 
their business operations. 
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The Greek Interconnection System 
(International Level)

Currently, the Greek and European Transmission Systems 
work in parallel, mainly through Ultra High Voltage (400kV) 
interconnections with neighbouring countries; These include 
Albania, Bulgaria, North Macedonia, Turkey and Italy (through 
a 400kV submarine connection). International interconnec-
tions are vital for the System, since they enhance its stability 
and contribute to price harmonisation. 

According to the IPTO’s (ADMIE) preliminary Ten-Year Devel-
opment Plan for the period 2022-2031 which was announced 
in January 2021, there are significant interconnections with 
neighbouring Systems on the pipeline. 
 
 

1. Second interconnection with Bulgaria with a 400kV over-
head line to be completed in Q2-Q3 of 2022. 

2. Second interconnection with Italy is under discussion. 
The current estimates foresee a reinforcement need of 
500MW-1000MW.

3. Interconnection between Greece, Cyprus and Israel is 
moving forward as part of the Euroasia interconnector 
and completion is expected by 2023.

Other Interconnection plans on a preliminary stage include a 
new 400kV interconnection line with Albania and an upgrade 
of the existing 400kV line with North Macedonia. These plans 
are still under consideration and discussion between the 
Operators.
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ADMIE National Interconnections Plan up 
to 2030
As laid out in its Ten-year Network Development Plan 2021-
2030, ADMIE plans to add 5000 new km of electrical intercon-
nections to the existing Transmission System,  with a major 
share of the expenditure allocated to the interconnection of 
the Greek islands with the mainland. This will facilitate and 
speed up the development of renewable energy plants, end-
ing the islands’ current fossil fuel dependence.

The investment plan is already set in motion with Phase I set 
to be completed in 2024 which involves projects amounting 
EUR 1.6 bn. ADMIE has already managed to fully install an 
interconnection with Crete, currently the world’s longest AC 
cable. The total investment amount for the Ten-Year plan is 
expected to approach EUR 4.3bn.

List of National Interconnections (With ex-
pected dates of completion)

• Crete-Peloponnese Interconnection (2020)

• Crete-Attica Interconnection (2023)

• Cyclades Interconnection (2023)

• Expansion of 400 kV System to the Peloponnese (2024)

• Interconnection of the Dodecanese (2027)

• Interconnection of NE Aegean (2029)

Existing Lines
Completion date up to 2024
Completion date up to 2030

Source: ADMIE
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Share of total installed capacity (GW) and 
electricity generation (GWh) by technology 
in the Greek interconnected system (2008 - 
2020)
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Sustainable Greek Islands
An initiative aiming to transform small Greek islands (with a 
population of up to 5.000) to green and sustainable innovation 
hubs. The implementation of new technologies will be di-
rected –among others- to fields such as waste management, 
energy generation and green transportation.

For non-interconnected islands in Greece, fossil fuel depend-
ence involves high transportation and heating costs.  

The example set by Tilos’ smart, island microgrid system, 
based on renewable energy and batteries, could serve as 
model for the expansion of renewable energy and stor-
age-based systems to other non-interconnected islands, 
providing a viable alternative from polluting and expensive 
oil-based solutions. 

Symi 
Agathonisi 
Megisti 
Arkioi 
Marathi 

Kasos 
Pserimos 
Gyali 
Leipsoi 
Telendos 

Nisyros 
Tilos 
Megalonisi 
Oinoysses 
Psara 

Foyrnoi 
Thymaina 
Amorgos 
Anafi 
Donoysa 

Irakleia 
Antiparos 
Sxoinoysa 
Ios 
Sikinos 

Koufonisi 
Folegandros 
Thirasia 
Kythnos 
Kimwlos 

Serifos 
Sifnos 
Kea

Tilos 
The first Mediterranean island to be-
come entirely self-sufficient in energy 
featuring a clean power mini-grid which 
combines wind, solar and storage.

Chalki 
The first GR-eco Greek island, Chalki 
will benefit from the installation of 
solar pv, electric vehicles and charging 
infrastructure, among other innovations 
in energy and transport.

Astypalaia 
Astypalaia is set to become energy 
sufficient, generating its power from 
renewable energy, coupled with storage 
solutions. Electrification of transport is 
another priority, with relevant infra-
structure projects already initiated.

Greek Islands
are expected to benefit from 
the GR-ECO islands initiative

40 
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Offshore wind –  Key Drivers & Challenges
to 2030

Main drivers of change

• The ambitious goals set by the National Climate & Energy 
Plan

• The country’s geography and wind potential

• The immediate necessity for new capacity due to the de-
commissioning of the lignite-fired power plants.

• The limitations of on-shore wind farms (availability of 
land, opposition by the local communities, need for grid 
reinforcements etc).

Main challenges

• Technical Challenges such as the steep sea-bed drop-off 
around mainland Greece and around most of the Greek 
islands.

• Foreign affairs policy issues, mainly due to territorial dis-
putes in the Aegean Sea.

• Legislative Challenges which stem from the lack of a clear 
national regulatory framework, which adequately address-
es spatial planning, licensing, grid interconnection and 
economic support issues.
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Hydrogen

White Dragon

Other Hydrogen Projects

White Dragon, a flagship hydrogen Project of Common Eu-
ropean Interest (IPCEI), aims to replace the coal-fired power 
plants across Western Macedonia and transition to clean 
energy production and transmission. The project plans to use 
large-scale renewable electricity to produce green hydrogen 

through electrolysis; the DESFA network and the TAP pipeline 
will be used for distribution. The total investment cost is 
estimated at 8,063 billion €, while the  the green hydrogen 
production capacity is expected to reach 4.65GW.

Motoroil

Production of blue hydro-
gen with a very low carbon 
footprint and green hydrogen 
with a horizon of 2025.

Advent Technologies

Development, design, and 
manufacturing of HT-PEM 
fuel cells for the production of 
heat and power. 

B&T Composites

Construction of high-pres-
sure tanks from composite 
materials and carbon fibers 
for the storage of hydrogen.

Titan

Production, storage and use 
of hydrogen for combustion 
with the aim of carbonizing 
the cement plants of TITAN.

Blue Med H2CAT TANKSGreen HiPo H2CEM – TITAN
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Legislation
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Two game-changing renewable energy 
laws

Further Simplification of RES licensing 
The energy ministry plans to submit a draft bill 
to Parliament in September 2021, following 
public consultation, for a second round of RES li-
censing simplifications concerning new projects.

The main changes include: 

• Termination of non-binding grid connection offers. 
Investors will be able to directly submit applications for 
a final (firm) grid connection offer upon receipt of the 
environmental permit. 

• Investors will need to apply for an installation permit up 
to a specific deadline. Time will begin counting as soon 
as the final connection offer is accepted. If the time limit 
is not met, RES production certificates for corresponding 
projects will automatically expire.

• According to the Ministry’s plan, PV projects, land-in-
stalled wind turbines and hybrid stations will be given 
12-month periods, while all other RES technologies and 
combined cooling, heat and power (CCHP) units will have 
18 months.

• Licensing authorities will also be set time limits, ac-
cording to the plan. They will be given 20-day limits to 
request any additional information or clarification from 
investors. Also, authorities will have 20 days to issue 
RES licenses once applications are deemed complete.

Law 4414/2016 (OJ A’149/09.08.2016) “A new 
support scheme for renewable electricity in 
Greece”

The RES support system was amended in August 2016 by Law 
no. 4414/2016 (OJ A’149/09.08.2016) that introduced the Feed in 
Premium (FiP) scheme as well as the gradual integration and 
participation of RES and S.I.TH.Y.A. in the electricity market in a 
cost-effective way. Subsequently, several Ministerial Decisions 
and Decisions of the Regulatory Authority for Energy (RAE) were 
issued for the implementation of the new support system.

 

Law 4685/2020 (OJ A' 92/05.05.2020) on the 
reform of the environmental legislation and the 
renewable energy sources licensing process

This law aims at easing the environmental licensing proce-
dure as well as fostering the installation of new renewable 
energy capacity. Photovoltaic projects under 1MW are exempt-
ed from seeking a license. The renewable energy category 
comprises wind turbines, photovoltaic and hydroelectric 
power plants. It also harmonises Greek law with EU Directives 
2018/844/EU and 2019/692/EU.

 

Source: Energypress

Source: Ministry of Energy - YPEN
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Latest developments in the RES industry

Battery Storage framework & recent 
updates to 2030

EU’s “fit for 55”

With the new and updated set of energy and climate laws, the 
EU aims at cutting emissions by 55% by 2030 and reaching a 
net zero balance by 2050. The 'Fit for 55 package' is a major 
pillar of the Union's climate action and growth strategy. It con-
sists of 13 legislative proposals that tackle different aspects 
of the green transition. The proposals combine application 
of emissions trading to new sectors and a tightening of the 
existing EU Emissions Trading System; increased use of 
renewable energy; greater energy efficiency; a faster roll-out 
of low emission transport modes and the infrastructure and 
fuels to support them; an alignment of taxation policies with 
the European Green Deal objectives; measures to prevent 
carbon leakage; and tools to preserve and grow our natural 
carbon sinks.

RAE’s new letter of guarantee Article 137 of 
Law 4819/2021

• For the issuance of a production certificate by RAE, 
applicants must submit a Letter of Guarantee equal to 
35.000€/MW to RAE. 

•  The amount of the RAE Guarantee may be amended 
from time to time by way of a decision of the Minister of 
Environment and Energy. 

Exempt projects include:

• stations with a maximum production capacity of up to 1MW

• stations that have either been qualified as strategic 
investments under Laws 3894/2020 and 4608/2019 or in 
relation to which a relevant application has been filed 
with Enterprise Greece before 23 July 2021; and 

• stations developed by municipalities, prefectures, foun-
dations, public-benefit institutions (including healthcare 
facilities and schools but excluding energy communities). 

• license holders who have submitted a complete applica-
tion for the issuance of a Binding Grid Connection Offer to 
the competent grid operator for the relevant project by 28 
February 2022 at the latest.

In early summer 2021, the Greek government 
confirmed its plans to publish an energy storage 
policy framework  also set to surface on Sep-
tember 2021, at the same time as the simplifica-
tion of the licensing process for renewables.

Investment interest for the installation of energy storage units 
is already considerable, even though related licensing and 
support mechanism frameworks have yet to be established. 
From 10/2019 to 07/2021, RAE has received 123 applications 
for prospective energy storage and pumped storage projects 
representing a total of more than 12 GW.

The Ministry of Energy is also close to introducing a com-
petitive procedure concerning investment support qualifica-

tion for energy storage units through the EU Recovery and 
Resilience Facility with aims to launch the process in early 
2022. According to sources, Investors are expected to be 
offered 200 million euros through the competitive procedure 
as investment support for energy storage systems totalling at 
least 500 MW.

This amount will suffice to cover subsidies of up to 40 percent 
for the development of energy storage systems, necessary to 
support the country’s increased RES penetration objective set 
for 2030.

Source: Energypress

Source: ec.europa
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Critical uncertainties and action priorities in 
the Greek energy market - 2021
The Issues Map provides a visual snapshot of the critical un-
certainties and action priorities that policymakers, CEOs and 
leading experts strive to address, shape and manage energy 
transitions.

Source: World Energy Issues Monitor, 2021
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Share of Electricity Generation from 
Variable Renewable Energy, Top 
Countries, 2020

Cost declines in wind, solar PV and battery technologies have 
profoundly impacted the rate of deployment of renewables 
in power systems, substantially increasing their share in 
electricity generation. 

Greece currently holds a leading position, ranking 5th worldwide 
in 2020, with the share of total generation from renewables 
being at more than 30%. About 70% of the country’s share in 
renewables corresponds to wind power and 30% to solar power.
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Greece jumps from 31st to 24th position 
on EY’s Renewable Energy Country 
Attractiveness Index 
The Renewable Energy Country Attractiveness Index (RECAI) 
ranks the world’s top 40 markets on the attractiveness of their 
renewable energy investment and deployment opportunities. 

May 2021

October 2021

Rank Previous 
Rank

Movement 
Previous 
Index

Country 
Region

RECAI 
score

25 30 Turkey 53.5

26 31 Greece 53.2

27 23 Finland 53.2

Rank Previous 
Rank

Movement 
Previous 
Index

Country 
Region

RECAI 
score

23 21 Portugal 56.9

24 26 Greece 56.7

25 23 Argentina 56.7

Technology-specific scores

On-
shore
wind

Off-
shore
wind

Solar 
PV

Solar 
SCP

Bio-
mass

Geo-
thermal

Hydro

47.1 21.3 47.6 28.3 39.8 46.0 44.0

46.4 22.6 45.4 40.6 40.3 24.6 41.9

55.6 30.6 33.2 10.3 52.6 14.8 32.4

Technology-specific scores

On-
shore
wind

Off-
shore
wind

Solar 
PV

Solar 
SCP

Bio-
mass

Geo-
thermal

Hydro

42.1 22.5 46.5 36.5 37.7 22.9 35.9

46.6 28.3 45.5 40.8 39.3 24.4 36.5

49.4 23.5 48.3 31.9 36.0 15.4 26.7

Source: EY
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Main Project Development Risks & 
Uncertainties

Grid

Availability of grid capacity is one of the main limiting factors 
in the development of renewable energy projects in Greece. 
Due to the large amount of applications on the pipeline of 
both DEDDIE & ADMIE and the complex permitting pro-
cess preceding grid applications, developers cannot make 
informed decisions or predict grid availability during the initial 
development stages of their portfolio.  

Archaeological Remains

Discovery of archaeological remains is one of the key uncer-
tainties when is comes to renewable energy project devel-
opment in Greece. Even though during the pre-development 
process the archaeological authority digs sample trenches 
on the plots, archaeological remains can be still discovered 
during construction. 

From Neolithic to Classical Greece and later the Byzantine 
empire, there is an array of archaeological finds throughout 
Greece. Additionally, there are certain restrictions that prohib-
it renewable energy project development close to archaeo-
logical sites, due to visual impact.

Other Risks & Limiting Factors 

• Land productivity 

• NATURA 2000 areas

• Bird migration corridors

• Crowded market 

• Highly fragmented land

• Local community conflicts

• High volatility of equipment costs
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List of Aggregators (FOSE) as of July 2021 

Company MW

Optimus Energy 3000.00

Mytilineos 1500.00

Elpedison 1500.00

PPC 1000.00

Inaccess Networks 600.00

Prevision Clean Energy 500.00

AXPO SOLUTIONS 500.00

Alpiq Energy Hellas 500.00

Survey Digital Photovoltaics 500.00

Renoptipower 400.00

Watt And Volt 350.00

Motor Oil 300.00

Eunice 300.00

Hellenic Petroleum 300.00

Green Energy Aggregator Services 300.00

Nc Εnergy Φοσ 250.00

Strategicc Energy Trading 200.00

Forena Energy 200.00

Nrg Trading House 200.00

Viotis 200.00

Kiefer Energy Constructions 200.00

ARINOMARIO LIMITED 200.00

Enel Global Trading 200.00

Elin Vernt 150.00

Solar Energy 100.00

Solaris Power SSE 100.00

Fysiko Aerio - Elliniki Etairia Energeias 100.00

Energiaki Arvanikou 44.63

Dytikos Monoprosopi 11.60



Greek Renewable Energy Market Outlook

There is no question that what we have 
doing up until now is killing the planet 
and ourselves. So it’s not about changing 
perspective or practise to deliver 
something for the future generations. 
We have to take action and we have to 
take action now for us! It’s not a matter of 
choice its a necessity!

Ypatios Moysiadis
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