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Executive Summary

This Joint Policy Study delves into North Africa’s renewable energy landscape,
examining the potential and challenges of megaprojects in the region. With a specific
focus on renewable energy production and exports, it explores the intricacies of
megaprojects in Morocco, Egypt, Algeria and Tunisia, assessing their successes,
hurdles, and future potential. North Africa, especially the Sahara Desert, has vast
potential for renewable energy production due to its exceptionally high solar irradiation
levels, positioning it as an ideal site for solar energy projects. Economically and geo-
politically, there is a strong rationale for Euro-North African collaboration to enhance
North Africa’s ability to generate and export renewable energy in a way that benefits
both regions. However, despite this significant potential, North African countries
have faced numerous geopolitical, economic, societal and infrastructural obstacles
in fully capitalising on these resources.

The study finds that Morocco has been particularly successful in developing a robust
green energy ecosystem, integrating renewable energy production with offtake
mechanisms such as green ammonia and soon, electric vehicle battery manufacturing.
Projects like the Noor solar power plants are pivotal in this ecosystem. Morocco's re-
newable energy exports, particularly green hydrogen and green ammonia are set to
play a significant role in Europe’s energy transition, as well as the current and future
electric interconnections to Spain, Portugal and the Xlinks project, which would
supply green energy to the United Kingdom.

In contrast, Egypt's early successes in renewable energy, exemplified by the
development of several solar and wind farms, have been overshadowed by recent
economic challenges. Rolling power cuts and a shift towards prioritising liquified
natural gas (LNG) exports over domestic energy needs have stalled progress.
Despite these setbacks, Egypt is focusing on green hydrogen projects, partnering
with international firms to develop green ammonia production facilities. These efforts
are part of a broader strategy to diversify Egypt's energy exports and reduce
dependence on natural gas.

Algeria’s renewable energy sector remains significantly underdeveloped, with solar
and wind power contributing minimally to its energy mix. The country continues to
rely heavily on natural gas exports. Algeria is concentrating on blue hydrogen,
utilising its vast natural gas resources, and aims to capture a substantial share of the



European hydrogen market, collaborating closely with Italian and German firms.
However, this approach may not sufficiently drive the development of renewable
energy infrastructure. The technical and commercial viability of transporting hydrogen
through existing natural gas pipelines is also questionable, potentially limiting Algeria’s
ability to capitalise on its renewable energy potential.

Tunisia has adopted a strategy of smaller, incremental renewable projects, attracting
foreign investment through revised legal frameworks. The country’s efforts to expand
its renewable capacity have been revitalised by legal reforms designed to attract
foreign direct investment (FDI) in renewable power development. Projects such as
the Kairouan solar plant demonstrate initial success. Moreover, Tunisia's National
Green Hydrogen Strategy aims to produce significant amounts of green hydrogen
for export, leveraging its strategic position and partnership with Italy. Tunisia’s
approach contrasts with the megaproject strategies of its neighbours, focusing
instead on multiple smaller-scale projects that collectively contribute to a substantial
increase in renewable energy capacity.

This study finds that successful megaprojects require deliberate coordination between
renewable power generation and offtake mechanisms. Countries must align their re-
newable energy production with export markets, integrating dedicated renewable
power infrastructure with offtake facilities like green ammonia plants. Private sector
participation is crucial in this endeavour. North African governments should cultivate
relationships with private investors and create favourable legal and regulatory en-
vironments to attract foreign investment. For instance, Morocco'’s success can be at-
tributed to its ability to align renewable energy projects with domestic industrial
needs and international market demands, creating a holistic green energy eco-
system.

Developing green energy ecosystems can provide socioeconomic benefits to local
populations and enable countries in North Africa to establish themselves in new
markets. These ecosystems should include diverse renewable energy supply chains,
ranging from agri-food and automotive exports to green hydrogen and ammonia pro-
duction. Green hydrogen, particularly in the form of green ammonia, is emerging as a
key export commodity. The integration of renewable energy into local industries not
only boosts export potential but also ensures that the benefits of these projects are
distributed more widely within the countries.

The study finds that energy megaprojects in North Africa could serve as a collaborative

framework that enhances energy security, supports sustainable economic growth,
and facilitates the transition to renewable energy sources across the Mediterranean.
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However, while electric interconnections with Europe have the potential to attract
essential investment in North Africa’'s green energy infrastructure, they also risk
facing significant local opposition and criticism. Concerns such as green energy neoco-
lonialism may emerge, highlighting fears of exploitation and unequal distribution of
benefits between European Union (EU) and North African countries.

The first chapter of this Joint Policy Study provides a thorough introduction to green
energy, international electrical interconnections, energy megaprojects, and the socio-
economic context in North Africa. The second chapter offers an in-depth analysis of
energy megaprojects in Egypt, highlighting associated risks and opportunities, and
presents a detailed overview of Egypt's socioeconomic landscape from an energy per-
spective. The third chapter focuses on Tunisia, examining its electricity interconnections
and energy megaprojects, assessing the legal framework, emphasizing the importance
of social consultations, and analysing institutional oversight mechanisms. The final
chapter delves into the European Union's strategic objectives and challenges in North
African countries. It includes detailed profiles of megaprojects in each North African
country and explores EU initiatives and financial and policy instruments designed to
support North Africa’s green transition, such as the European Green Deal, the Global
Gateway Initiative, green bonds, debt swaps, industrial cooperation and the EU’s new
Carbon Border Adjustment Mechanism. Lastly, the chapter reflects on the potential for
future collaboration between the countries on both shores of the Mediterranean.

The Joint Policy Study provides a comprehensive overview of the current state and
future potential of renewable energy megaprojects in North Africa. It emphasises the
need for better coordination between renewable power projects and offtake mechanisms
to enhance the effectiveness and socioeconomic benefits of megaprojects. The study
finds that expanding legal reforms and incentives to attract more private sector
investment in renewable energy projects is essential. Critical investments can be
attracted through legal and regulatory reform, facilitated by public-private partnerships,
and supported by export credit agency financing guarantees. Fostering the development
of green energy ecosystems that integrate renewable energy production with diverse
offtake markets, including green hydrogen and ammonia, can drive growth. Prioritising
green ammonia production as a key component of renewable energy supply chains, le-
veraging existing industrial sectors like fertilisers, will be critical. Incorporating dedicated
renewable power infrastructure into trans-Mediterranean interconnection projects will
boost their success and scalability. The study recommends that North African countries
place a greater emphasis on developing coordinated renewable energy projects that
align with both local needs and export opportunities. By adopting a holistic approach
that considers the entire energy ecosystem — from production to consumption — North
African countries can ensure that their renewable energy projects are sustainable and
economically viable in the long term.

Policy Study n. 34
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Introduction

North Africa holds the potential to be the
world's largest renewable energy-pro-
ducing region. The Sahara Desert, which
covers the majority of North Africa and
extends partially into the adjacent Sahel
region, receives the world's highest levels
of solar irradiation and comprises a territory
of 9 million square kilometres (sq. km),
over twice the total area of the European
Union (EU). If all of the solar energy
striking the Sahara Desert were used for
power generation, the amount of electricity
produced would be 7,000 times greater
than the entire EU electricity demand at
any given moment (De Freitas, 2020).
Even if North Africa was able to generate
an amount of electricity from the Sahara's
solar resources three orders of magnitude
less than the theoretical potential, it would
still be enough to make North Africa elec-
tricity self-sufficient and supply all of the
EU’s power demand. From an economic
and geopolitical perspective, the logic of
Euro-North African cooperation to develop
North Africa's capacity to produce and
transport renewable power in a mutually
beneficial manner is compelling.

While the scale of the resources and the
potential offtake markets would justify a
megaprojects approach, North Africa’s
renewable power megaprojects and elec-
tricity interconnection megaprojects overall
have met with mixed results. With the ex-
ception of Morocco, the renewable energy
megaprojects that have been built, are
under construction, and are under con-
sideration have so far provided no clear
pathway in each North African nation to
secure their respective energy supplies,
achieve economic uplift, and capture sig-
nificant energy export market share in
Europe and elsewhere. This survey of re-
newable energy development efforts
across North Africa, including the devel-

opment of offtake mechanisms for export,
examines the successes and ongoing
challenges in the region through a com-
parative lens to assess each country's
current course and to suggest parameters
for implementable measures to improve
the effectiveness of North Africa’s re-
newable energy development efforts. The
measures also provide important guidelines
for the successful cooperation between
North Africa and international partners.
After providing an overview of the region,
the chapter examines Morocco, Egypt,
Algeria and Tunisia individually before pres-
enting its conclusions.

For the purposes of the volume on North
African megaprojects for renewable energy
production and export, in which this study
is the opening chapter, megaprojects are
defined as large-scale and complex infra-
structure projects involving the collab-
oration of a number of public and private
entities in a multiple-year timeframe. These
projects are also usually characterised
by high risk and complexity, as well as
significant capital investment. Fur-
thermore, megaprojects seek to achieve
significant economic, social, and/or ecol-
ogical impacts. While these projects typi-
cally cost at least $1 billion, a high risk,
complex project costing less than $1
billion may be considered
a megaproject depending on the magni-
tude of the transformational effects on
the country in which they are developed.
The North African country of Libya was
not considered in this volume due to the
divided nature of governance between the
western and eastern halves of the country.
Mauritania is also not considered because
it is regarded as belonging to the Sahel
region for the purposes of this volume.

The major finding of this chapter is that
initiatives in North Africa require better
and deliberate coordination between the
development of renewable power projects

euremesco IEMed.
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and the development of offtake mechan-
isms. This deliberate coordination is par-
ticularly required for megaprojects; the
often-lacklustre results of mega-initiatives
for renewable power development and
electric interconnection development have
stemmed from this lacuna. The diffusion
of socioeconomic benefits of megaprojects
to local residents is also more easily ac-
complished when this deliberate coor-
dination occurs, a trend that is being wit-
nessed with green hydrogen projects in
several parts of Africa (Tanchum, 2020).
As discussed below, this deliberate co-
ordination best occurs through a green
energy ecosystem, leading to a diversity
of offtake mechanisms and robust re-
newable energy supply chains for export.
Private sector participation is a key factor
in the equation for success, requiring the
careful cultivation and management of
private sector relationships by North Af-
rican governments and their international
partners. Green hydrogen is rising in
prominence as an export offtake mech-
anism for renewable power and is proving
to be a fundamental element in the
growth of green energy ecosystems in
North Africa. Cross-border electricity in-
terconnection, particularly trans-Medi-
terranean interconnection for North Af-
rican power exports to reach the wider
EU electricity market, remains an offtake
mechanism with great potential. Several
of the initiatives to develop trans-Medi-
terranean interconnections would benefit
from more deliberate coordination be-
tween renewable power generation ca-
pacity and offtake mechanisms to serve
export markets, suggesting incorporating
more of a green energy ecosystem ap-
proach in interconnection development
efforts.

Two paradigms of North
African renewable energy
development: oil and
natural gas producers
versus countries without
significant hydrocarbon
reserves

Large swathes of North Africa from Morocco
to Egypt possess the world's largest pho-
tovoltaic (PV) power potential and con-
centrated solar power (CSP) potential,
with direct normal irradiation (DNI) levels
reaching or exceeding 2,300 kWh/m2
(World Bank, 2019a). For perspective, the
sunniest region of Germany — North Africa’s
main European partner for renewable energy
development — reaches only half that DNI
level, with most of the country receiving
even less (World Bank, 2019b). North
Africa also possesses significant onshore,
nearshore, and offshore wind power re-
sources, especially along Morocco's Atlantic
coast and Egypt's coasts along the Gulf
of Suez.!

The potential of North Africa’s vast re-
newable energy resources for electricity
exports prompted the initiation of the
ambitious Desertec project in Germany
in 2009. The forward-looking project
sought to create solar and wind power
facilities across a 16,835 sqg. km area
of North Africa as well as the trans-
Mediterranean electricity interconnections
to supply about 15% of Europe’s elec-
tricity demand. Visionary but faulty in
conception, the Desertec project fell
apart in 2014 (Reuters, 2014). Although
public-private partnerships were involved,

' For an example of wind power in the region, see the discussion on Egypt's advances in wind power in
Michaél Tanchum'’s article: Egypt's Prospects as an Energy Export Hub Across Three Continents

(Tanchum, 2020).
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Renewable
energy remains
virtually an
unutilised
resource in the
region

Desertec evolved out of a development
aid framework in which the private sector
played a limited role and the goals of
the project were not sufficiently attuned
to the economic and political needs of
North Africa itself. Consequently, De-
sertec faced accusations that it was
laying the foundations for a green energy
neo-colonialism. Desertec’s demise dam-
pened enthusiasm for renewable energy
transmission via trans-Mediterranean
undersea electric cables, casting doubts
on its commercial feasibility.

In light of the scale of North Africa’s
enormous potential for renewable power
production, renewable energy remains
virtually an unutilised resource in the
region. The 2022 installed solar power
capacity of the four countries of Morocco,
Algeria, Tunisia, and Egypt combined was
five times less than that of France and
20 times less than Germany (Energy In-
stitute, 2023). The state of wind power
in North Africa parallels the state of solar
power in the region. North Africa’s dearth
of renewable energy infrastructure reflects
the difficulty among the nations of the re-
gion to attract investment and financing,
with the exception of Morocco. In 2022,
Morocco ranked as the most attractive
renewable energy market for investment,
according to the Renewable Energy
Country Attractiveness Index (RECAI)
published by international accounting firm
EY (Ernst & Young), when normalised for
gross domestic product (GDP).2 Morocco
also placed within the top 20 of the
RECAI's “raw” score, ranking 19th while
Egypt ranked in the top 30, at 29th place
(EY, 2022).

Despite Desertec’'s® collapse, Morocco
and Egypt continued with their plans to
construct large, utility-scale solar and wind
power facilities and are the two leading
countries in North Africa for renewable
power development. Both countries are
engaged in the development of undersea
interconnectors to Europe. Most significantly,
Morocco’s and Egypt's advances in the
construction of renewable power generation
infrastructure have laid the foundation for
these nations to also become North Africa’s
trailblazers in the development of green
hydrogen as an alternative carrier for re-
newable energy.

Morocco’s growing success in developing
renewable energy infrastructure is anchored
in the country’s development of a green
energy ecosystem in which the development
of utility scale renewable energy infrastruc-
ture is coordinated with the development
of robust offtake markets and the estab-
lishment of commercially viable storage
and transportation mechanisms to service
those markets. As will be explained below,
Morocco has anchored the development
of renewable power production in its fertiliser
and agri-food production sectors, both of
which are two of Morocco’s main export
sectors. Now Rabat is eyeing the use of
renewable energy in industrial manufacturing
and mining, with an emphasis on electric
vehicle (EV) production and metals pro-
cessing for EV batteries. In this way, Mo-
rocco has created offtake markets that are
generating renewable energy supply chains
through “green” exports products produced,
at least in part, with renewable power. In
parallel, Rabat is eyeing direct renewable
energy exports via both undersea high volt-

2 The normalised score is obtained by taking the RECAI “raw” score and dividing it by the log of GDP (EY,

2022).

5 Desertec is a renewable energy project aimed at harnessing solar power from deserts, particularly the
Sabhara, to provide sustainable electricity for Europe, the Middle East, and North Africa. Initiated in 2009,
it failed due to economic infeasibility, political instability in the target regions, logistical challenges, and
lack of cohesive international collaboration (Desertec Foundation, n.d.).
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age direct current (HVDC) cables and
seaborne shipments of green hydrogen
in the form of its derivative green ammonia.

Egypt, which enjoyed success in re-
newable energy development during the
second half of the previous decade, has
recently stumbled (as will be discussed
below and in the second chapter of this
volume). Nevertheless, the foundations
created by Egypt's successful renewable
energy build-out from 2015-2019 remain,
and a course correction based on the
lessons learned from the country’s current
difficulties could enable Egypt to realise
its potential as a major producer and
exporter of energy produced from re-
newable resources. One important as-
pect of Egypt's pathway out of its current
impasse is a greater emphasis on a
green energy ecosystem approach. Egypt
has made some recent advances in this
direction with development of its own
green hydrogen industry.

The differences between Morocco and
Egypt also reflect the major economic
division among North African nations
between those nations without significant
oil and natural gas reserves — Morocco
and Tunisia — and those which are major
oil and natural gas producers — Egypt,
Algeria and Libya. Algeria and Egypt
are Africa’s top two natural gas pro-
ducers, with 2022 output at 98.2 billion
cubic metres (bcm) and 65.4 bcm re-
spectively (Energy Institute, 2023). With
a combined production greater than that
of Australia, Algeria and Egypt are im-
portant supply sources for nearby Eu-
rope, which in the short-term is scram-
bling to replace its Russian natural gas
imports with gas from alternative sup-
pliers.

In the case of the North African natural

gas producers, the use of a “gas-by-
wire” approach to incentivise cross-
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border, and particularly trans-Mediter-
ranean, electricity interconnections has
so far not proven especially successful.
Gas-by-wire can occur when it is more
commercially viable to generate electricity
from natural gas where it is produced
and then sell the power through electricity
interconnectors rather than to build pipe-
line interconnectivity to transport and
sell physical volumes of natural gas.
Once the electricity export offtake mech-
anism is established, power produced
from renewables can replace power
generated from natural gas, incentivising
investment in additional renewable power
production capacity. As the lack of a
functioning Egypt-Europe interconnector
demonstrates, the approach can face
obstacles including the competition from
liquified natural gas (LNG) exports and
the need to have reliable surplus elec-
tricity from year to year.

As a result of global green transition ef-
forts, the value of global LNG trade will
be surpassed by the value of the clean
hydrogen market by 2030, with the ac-
celerated expansion of trade in green
hydrogen (Mazzotta, 2023). By 2050,
the clean hydrogen market will be worth
an estimated $1.4 trillion (Tanchum,
2023a). Conventional natural gas-derived
hydrogen, now referred to as “grey
hydrogen”, results from a process that
discharges considerable amounts of car-
bon dioxide (CO2) into the atmosphere.
In contrast, green hydrogen is produced
by using electricity generated from re-
newable sources to split water into its
hydrogen and oxygen components, cre-
ating a carbon-free (hence, “green”)
energy carrier. A versatile energy carrier,
green hydrogen may be used directly
as a fuel or can provide on-demand, cli-
mate-smart power by reversing the elec-
trolysis process in a fuel cell, which
generates electric current by recombining
green hydrogen and oxygen back into
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water. The most cost-effective way to
store and transport green hydrogen is
in the form of its derivative green am-
monia. Since ammonia is one of the
basic inputs for fertiliser manufacturing
— currently accounting for about 70%
of global ammonia consumption — there
is already offtake demand for green am-
monia, which can easily use existing
ammonia storage and transportation in-
frastructure (IEA, 2021b).

In Morocco and Egypt, the construction
of new renewable power generation in-
frastructure is increasingly being driven
by the need for green ammonia produc-
tion and other international renewable
energy supply chains. In Morocco and
in Egypt, to a lesser extent, the advent
of green ammonia production is advanc-
ing the development of robust green
energy ecosystems. Exemplars of two di-
vergent paradigms for renewable power
development in North Africa — non-hydro-
carbon industry-based economies versus
heavily hydrocarbon-based economies —,
Morocco and Egypt each have highly de-
veloped fertiliser manufacturing sectors
that have incentivised green ammonia
development. This common pathway for
the initiation of green energy ecosystems
is also applicable for Algeria and Tunisia.

Morocco has also undertaken an elec-
tricity interconnection project to the
United Kingdom (UK) that deliberately
coordinates the development of renew-
able power generation production with
the development of the offtake mechan-
ism that serves the export market. Dis-
cussed in the next section, this ambitious
undersea interconnection initiative, known
as the Xlinks project, mirrors aspects of
the deliberate coordination of production
capacity and offtake capacity seen in
green ammonia development. Incorpor-
ation of these aspects into North Af-
rica-Europe interconnector initiatives

could prove beneficial to the timely com-
pletion and operation of trans-Mediter-
ranean interconnection megaprojects.

Morocco: diversifying
renewable energy export
supply chains by growing
a green energy
ecosystem

In 2022, renewable power accounted for
38% of Morocco's installed power gener-
ation capacity, with solar and wind power
accounting for a combined 21.3% of the
Kingdom's total installed capacity and
hydroelectric power comprising 16.7%
(Ministry of Energy Transition and Devel-
opment, 2022). Morocco’s wind power
capacity stood at 1.77 GW while solar
was 1.43 GW. Morocco is slated to add
about 6.5 GW of solar and wind by power
2027. With an emphasis on solar power
development, securing the $5.6 billion for
its construction will help Morocco meet its
2030 target of renewables, comprising
52% of its power generation capacity
(Erraji, 2023). Currently, Morocco's solar
power development programme consists
of a cluster of “Noor” solar power projects
spread across the country, with the flagship
megaprojects of Morocco’s build-out, Noor
I, I, and lll, to have a combined installed
capacity of 1.6 megawatts (MW) (ESFC,
n.d.; Kawach, 2023; Masen, n.d.-b; Reuters,
2028). Morocco's wind power programme
is distributed over nine projects across the
country (Masen, n.d.-a; ONEE, n.d.).

The development of more recent renewable
power megaprojects is directly driven by
the needs of Morocco's green energy eco-
system and international renewable energy
supply chains. For example, Morocco's lar-
gest wind power facility is being developed
by Total Eren, a wholly-owned subsidiary
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of French energy giant TotalEnergies (Diop,
2023), as part of the company’s $10 billion
green ammonia megaproject in Morocco's
Guelmim-Oued Nour region. The dedicated
5 GW wind farm, along with a dedicated
5 GW solar power complex, will take ad-
vantage of the region’s near constant night-
time winds to provide virtually 24-7 renew-
able power to the green ammonia plant
(GWEC, 2023; Rahhou, 2022).

The country’s green energy ecosystem is
anchored in the food-water-energy nexus,
with Morocco's OCP (originally, Office
Cheérifien des Phosphates), the world's lar-
gest producer of phosphate products and
the world's fourth largest exporter of fertiliser,
playing a central role. Morocco sits on 73%
of the world's phosphate rock reserves
from which the phosphorus used in synthetic
fertilisers is derived (Garside, 2022). Prior
to the 2021 natural gas price shocks,
OCP's total revenue in 2020 amounted to
$5.94 billion (OCP, 2021), accounting for
about 20% of the Kingdom’s export rev-
enues (Fitch Ratings, 2020). Due to a
global upsurge in demand, the fertiliser
giant's 2023 revenue stood at $9 billion.
The sustainability of OCP’s operations
through achieving energy transition is a
matter of Moroccan national interest (Tan-
chum, 2022a).

In 2022, OCP established its OCP Green
Energy subsidiary to develop the company'’s
renewable energy generation activities,
committing an investment of $13 billion
through 2027 (OCP, 2022). Dedicated
solar plants are being built in the mining
towns of Benguerir and Khouribga, home
to Morocco's largest phosphate reserves,
as well as in other locations. One of OCP'’s
highest priorities is transitioning fertiliser
production away from using ammonia syn-
thesised from natural gas-derived grey
hydrogen as its basic input to using the
green hydrogen-derivative green ammonia
whose production is powered by Morocco's
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solar energy and wind energy resources.
In 2023, OCP announced plans to construct
its own $7 billion green ammonia plant to
help the company replace its annual import
of $2 billion of grey ammonia with domes-
tically produced green ammonia. With an
initial annual production capacity of 200,000
tons by 2026, OCP is aiming to raise its
own green ammonia production to 1 million
tons by 2027 and reach 3 million tons by
2032 (Eljechtimi, 2023).

Morocco began its development of green
hydrogen production in partnership with
Germany in 2018 within a development
aid framework with financing from the Ger-
man development bank Kreditanstalt fur
Wiederaufbau (KFW) (Brown, 2018; Chau-
dier, 2021; Federal Ministry for Economic
Affairs and Energy, 2020; MAP, 2020;
OCP, 2021), but has since moved on to
private sector development projects backed
by Portugal, the Netherlands, Italy, and the
EU (Tanchum, 20283d). The green ammonia
project under construction by the Irish-
Portuguese firm Fusion Fuel is slated to
have an initial annual capacity of 183,000
tons by 2026, equivalent to approximately
10% of OCP's production input require-
ments (Tanchum, 2022a).

Rabat signed a memorandum of under-
standing (MoU) with Dutch oil trading giant
Vitol to market the green ammonia in Europe
(Sharpe, 2021). The Netherlands, the
world's second largest food exporter and
the EU’s largest fertiliser consumer per
hectare, itself provided loan guarantees in
2022 for the Dutch green hydrogen firm
Proton Ventures to build a green ammonia
plant at Morocco’s Jorf Lasfar port (Be-
nabdellah, 2022; Rianne, 2022). Also in
2022, the Netherlands initiated the devel-
opment of a new green ammonia import
terminal in Rotterdam’s Maasvlakte port to
handle green ammonia imports to Europe
starting in 2026 (Energy Capital and Power,
2022). Further indicative of Europe's eager-
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ness to import Moroccan green hydrogen
are Total Eren's green ammonia project
and a green ammonia plant possibly to be
built by Saipem (controlled by ltalian energy
major Eni) and ltaly-based Alboran Hydrogen
(Kouamé, 2021).

Beyond supplying fertiliser production, the
green ammonia can also be exported to
Europe for industrial manufacturing pro-
cesses and as fuel ammonia. After the
completion of the projects currently under
development, Morocco could export over
1-3 million tons of green hydrogen or its
green ammonia equivalent to Europe an-
nually (Tanchum, 2023a). Since fertilisers
and hydrogen imports form two of the six
initial sectors targeted under the EU’s Car-
bon Border Adjustment Mechanism
(CBAM) (European Commission, 2024),
the development of green ammonia capacity
is a matter of urgency for both Morocco
and its EU member state customers.

In addition to green hydrogen, Morocco's
agri-food and automotive exports to Europe
could form the basis of Morocco-to-Europe
renewable energy supply chains, with pro-
duction powered, in part or entirely, with
electricity generated from renewable energy
resources. Morocco's agri-food sector now
accounts for 21% of its exports by value
(European Training Foundation, 2021). Ra-
bat's Green Generation 2020-2030 plan
seeks to enhance the sustainability of agri-
cultural production through the expanded
production and use of renewable energy,
particularly to power seawater desalination
to provide sufficient water for the sector
(Ministry of Youth, Culture, and Communi-
cation, 2019; Mokena, 2020). Seawater
desalination typically requires 10 times the
amount of energy to produce the same
volume of water as conventional surface

water treatment (Tanchum, 2023d), meaning
additional desalination plants will require
new power generation capacity from re-
newable energy sources or possibly nuclear
energy (Tanchum, 2023c).

Morocco’s automotive industry accounts
for about 25% of the Kingdom's GDP
(North Africa Post, 2023; Morocco Now,
2024). With the Kingdom's annual pro-
duction capacity to top 1 million vehicles
by 2025, Morocco is eyeing the production
of 250,000 electric cars per year (Tanchum,
2022b). The European market accounts
for 90% of Morocco's exports (Medias
24, 2022), with Europe’s two best-selling
car models — the Peugeot 208 and Re-
nault's Dacia Sandero — made in Morocco
(Warrick, 2024). The manufacture of their
EV versions on Moroccan soil is a near-
term likelihood (Tanchum, 2022b). Already,
Germany's Opel and ltaly's Fiat have begun
the production of EV models in Morocco
(Tanchum, 2023f).

The European Commission’s July 2021 di-
rective to phase out all fossil fuel-powered
vehicles in the EU by 2035 makes green
mobility another Moroccan national priority
(Perkins, 2021). The use of renewable
energy in any aspect of production would
lower the carbon footprint of Moroccan
EV exports. Morocco's rise as an EV manu-
facturing giant hangs on the local manu-
facture of lithium ion batteries, which rep-
resent 30% to 40% of the cost of the
average EV (Tanchum, 2022b). Morocco's
massive phosphate reserves again come
into play as the EV industry is shifting away
from lithium batteries using nickel, man-
ganese, and cobalt to lithium iron phosphate
(LFP) batteries.* By manufacturing LFP
batteries, Morocco would enjoy a cost ad-
vantage of upward of 70% per kilogramme

4 For example, Tesla announced in its Q3 2021 report, For standard range vehicles, we are shifting to
Lithium Iron Phosphate (LFP) battery chemistry globally (2021).
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(Quantum Scape, 2021). Morocco would
need to expand its phosphate and phos-
phoric acid production to make LFP EV
batteries, requiring OCP's additional output
of phosphates and phosphoric acid to be
powered by renewable energy sources.
Morocco's renewable power also provides
another competitive advantage as it helps
automakers meet their own targets for re-
ducing the carbon footprint of their operation.
Renault, for example, has set carbon re-
duction goals for its EV batteries of 20%
by 2025 and 35% by 2030, compared to
2020 levels (Tribune, 2022).

Morocco'’s electricity interconnections to
Europe compete with alternative offtake
mechanisms of seaborne green ammonia
and renewable energy supply chains based
on the export of green products from the
fertiliser, agri-food and automotive sectors,
all of which more deliberately coordinate
renewable power production capacity with
European markets than Morocco's inter-
connections with Europe’s nearby Iberian
Peninsula.

Morocco'’s existing two interconnections
with Spain have a total exchange capacity
of 800 MW, with a third interconnector of
700 MW expected to be operational by
2026 (Red Eléctrica, 2019). Morocco and
Portugal are also advancing feasibility
studies for the construction of an electricity
connector (Ministry of Youth, Culture and
Commuication, 2023). However, the Iberian
Peninsula is a relatively isolated island in
the EU electricity market, as Spain’s 2020
exchange with the EU system was only
3% of its installed capacity, far below the
then EU minimum standard of 10% and
the current 15% (Fuente Cobo, 2023).
Morocco's interconnections with Spain
and Portugal will unlikely provide sufficient
access to the wider EU electricity market
to spur investments in additional renewable
energy infrastructure nor establish renewable
energy supply chains. The political tensions
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between Morocco and Algeria preclude
the near-term likelihood of Morocco ac-
cessing the EU electricity market via trans-
Mediterranean interconnection from the
central Maghreb to ltaly.

In contrast to Morocco's interconnections
with Spain, the ambitious Morocco-to-UK
Xlinks interconnector involves the con-
struction of 11.5 GW of dedicated renew-
able power. The $20 billion project plans
to develop 8 GW of solar power and 3.5
GW of wind power in the Guelmim-Oued
Nour region, which would supply the UK
with a near 24 hour-per-day supply of elec-
tricity via a 3.6 GW interconnector (Xlinks,
2024). The two 1.8 GW undersea cables
will need to traverse the formidable distance
of 3,800 km to supply about 8% of the
UK's power demand, starting in 2030 if
completed (Kumar, 2023). If the Xlinks in-
itiative succeeds in manufacturing and in-
stalling its undersea electricity intercon-
nection of unprecedented length, the project
could set a precedent for Morocco, and
perhaps elsewhere in North Africa, for
future trans-Mediterranean interconnection
megaprojects that include their own dedi-
cated renewable power infrastructure.

Egypt: progress, impasse,
and the way forward for
renewable power

After a period of significant progress,
Egypt's renewable energy development is
at a crossroads. The deliberate coordination
of renewable power infrastructure devel-
opment with offtake mechanisms and mar-
kets will likely become a prominent feature
in Egypt'’s future megaprojects in order to
move the country forward again. The trend
is already emerging with new green
hydrogen megaprojects, reflecting the grow-
ing importance of a green energy ecosystem
approach in Egypt. The disappearance of

The deliberate
coordination of
renewable
power
infrastructure
development
with offtake
mechanisms
and markets will
likely become a
prominent
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Egypt’s future
megaprojects in
order to move
the country
forward again
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electricity surpluses means that Egypt's
trans-Mediterranean interconnection to Eu-
rope will be delayed for a period of time,
making the timeframe for robust exports of
electricity generated from renewable sources
indeterminable. With the logic of the gas-
by-wire approach no longer applicable, the
development of Egypt's trans-Mediterranean
interconnection may also require the coor-
dinated construction of dedicated renewable
power infrastructure.

With the 2015 discovery of the Zohr off-
shore natural gas field, the Mediterranean’s
largest find, Cairo worked to ensure Egypt's
energy security through Zohr's rapid de-
velopment and the construction of three
large gas-fired power plants. By 2019,
Egypt achieved natural gas self-sufficiency
and became a net energy exporter in the
form of LNG. Concurrent with gas-fired
power plants, Cairo built Egypt's flagship
renewable power megaproject — the $4
billion Benban PV solar park, boasting a
1.8 GW installed capacity (New and Re-
newable Energy Authority & EcoConServ,
2016; NS Energy, 2016). Egypt also built
the 580 MW Gabel el Zait wind farm near
Ras Ghareb and the onshore coastal 262.5
MW Gulf of Suez | wind farm (Department
of Economic and Social Affairs, n.d.; Energy
Capital & Power, 2023; Nhede, 2019). By
2022, Egypt had reversed its 6 GW elec-
tricity generation capacity deficit into a
surplus of 15 GW through concurrently
developing natural gas and renewable re-
sources (Farag, 2023).

Egypt's 2035 Integrated Sustainable Energy
Strategy aims to boost power production
from renewable sources to comprise 42%
of the country’s total installed capacity, re-
quiring a 900% increase over its current
renewable power capacity (Daily News
Egypt, 2019). Formulated in 2019 after
the five boom years of renewable energy
development, the strategy calls for 32 GW
from PV solar power, 12 GW from con-

centrated solar power, and 18 GW from
wind power. Egypt's 2023 economic crisis
has cast doubt on its ability to meet these
targets. To cope with its dwindling foreign
reserves, burdensome debt servicing and
a surge in domestic demand, the govern-
ment reintroduced rolling power cuts so
more natural gas could be exported, earning
$300 million per month for Egypt's cash-
strapped treasury (Helal, 2023). The sus-
tained absence of an electricity production
surplus due to a lack of gas to fuel its
thermal plants will hamper Egypt's prospects
to establish a trans-Mediterranean inter-
connection that could serve to create a re-
newable energy supply chain to Europe.

Egypt hopes to access the wider EU elec-
tricity market by the proposed 2 GW Euro-
Africa interconnector to transport electricity
from Egypt to Europe via Cyprus and
Greece or the proposed 3 GW direct
Greece-Egypt (GREGY) interconnector
(Todorovi¢, 2023). Despite Egypt's progress
in establishing interconnections on three
continents, significant power exports will
not occur unless Egypt returns to electricity
surpluses. The soon to be operational $1.6
billion, 3 GW interconnection between
Egypt and Saudi Arabia could be used to
bolster the amount of electricity exports to
Europe through Saudi or even Emirati
green power exports that comply with
CBAM (European Commission, 2024; IEA,
2022; Tanchum, 2020). The planned ex-
pansion of Egypt’s interconnection with
Jordan from 300 MW to 2 GW could
enable Egyptian electricity exports to Jordan
to also enter the under-served electricity
markets of Lebanon, Syria, and Iraq (Arab
Fund for Economic & Social Development,
2023). Egypt also made significant upgrades
to its electricity interconnections with Africa
(Daily News Egypt, 2020). As part of its
2019 exuberance and with an eye towards
bolstering its geopolitical influence, Egypt an-
nounced that it was prepared to export
20% of its surplus electricity to African na-
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tions at up to a 50% discount (Sabry,
2019). At the time of writing, Egypt has
experienced sustained, continual power
cuts. If the present power cuts persist, re-
newable energy supply chains via inter-
connection are unlikely to materialise soon
unless the interconnections are accom-
panied by dedicated renewable power in-
frastructure.

Egypt's current dilemma shows that offtake
for renewable energy by electricity inter-
connection alone is insufficient to incentivise
a sustained renewable energy infrastructure
build-out. Green hydrogen in the form of
green ammonia could enable Egypt to ac-
cess renewable energy markets in Europe
as well as in Asia, given Egypt’s geographic
location and Asia’s interest in replacing
coal with fuel ammonia in its coal-fired
power plants (Tanchum, 2023b). Egypt is
the world's seventh largest ammonia pro-
ducer (Statista, 2023). Already a major
grey ammonia producer, the country can
utilise its existing ammonia storage and
transportation infrastructure for green am-
monia.

Green ammonia is likely to form a central
part of Egypt's low carbon hydrogen strategy
for both domestic use and exports, as re-
ducing the amount of natural gas required
for its domestic ammonia production will
also free up more natural gas to be sold as
LNG. With natural gas supplies to Egypt’s
fertiliser sector having been reportedly cut
by 30% during the current crisis to create
more LNG for export (Khalid, 2023), green
ammonia is vital for the sustainability of
Egypt's market share in the fertiliser sector.
Egypt is likely to develop green ammonia
production concurrently with blue ammonia,
which is produced like grey ammonia except
with a carbon capture mechanism to lower
the carbon footprint of the natural gas-de-
rived hydrogen. ltaly’s Eni, one of Egypt's
leading natural gas partners and Zohr's
lead operator, is eyeing the possibility of
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using Egypt's depleted natural gas fields
for the storage of CO2 produced by carbon
capture. Egypt is currently the world's sixth
largest producer of urea, also used in ni-
trogen-based fertilisers, and could relatively
easily use the captured CO2 for urea
manufacture (Egypt Today, 2021; Eni,
2021).

Egypt's estimated 2019 grey hydrogen
production totalled 1.82 million tons (Habib
& Ouki, 2021). To produce this amount as
green hydrogen would require approximately
16.22 million cubic metres (mcm) of water.
Given Egypt's annual water deficit of 30-
35 bem (Tanchum, 2023e), coastal green
hydrogen production sites with dedicated
water desalination units also powered by
renewable energy are a necessity. To
replace its entire grey hydrogen production
with domestically produced green hydrogen,
i Egypt would also need an estimated 21
GW of electrolyser capacity (Habib & Ouki,
2021), making Cairo likely to opt for some
combination of green hydrogen and blue
hydrogen as it seeks to capture market
share in European and Asian markets. Ulti-
mately, Cairo aims to capture 5-8% of the
global market for green hydrogen. Egypt's
trailblazing green hydrogen project is being
developed by the Norwegian renewable
energy company Scatec and the Dutch-
Emirati fertiliser producer Fertiglobe, in
partnership with the Sovereign Fund of
Egypt. The facility, now in its pilot stage, is
located at the Red Sea port of Ain Sokhna,
near Fertiglobe's subsidiary Egypt Basic
Industries Corporation (EBIC) (Scatec,
2021a). Scatec will operate the Ain Sokhna
facility with Fertiglobe, enjoying a long-
term off-take agreement for the plant’s
green hydrogen output as a feedstock for
EBIC's green ammonia production (Scatec,
2021b). In November 20283, Fertiglobe
made its first consignment of certified
green ammonia from green hydrogen pro-
duced from the Scatec-operated plant’s
pilot electrolyser (Ahram Online, 2023b).

Egypt’s current
dilemma shows
that offtake for
renewable
energy by
electricity
interconnection
alone is
insufficient to
incentivise a
sustained
renewable
energy
infrastructure
build-out
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At the 2022 COP27 hosted by Egypt in
Sharm EI Sheikh, Egypt's Minister of Energy
signed framework agreements with Aus-
tralia’'s Fortescue Future Industries, India’s
ReNew Power, Dubai-based AMEA, Saudi
project developer Alfanar, the London-
headquartered Africa-focused green energy
developer Globeleq, Total Energies, and
EDF, as well as an MoU with Energy China
(Lewis, 2022; SCZone, 2023). Most of
the agreements concerned project devel-
opment around the Ain Sokhna port and
the Suez Canal Economic Zone (SCZone).
The financing mechanisms of these green
hydrogen and green ammonia projects
form a key factor in determining whether
Egypt will develop a robust green hydrogen
industry. Financing through foreign direct
investment (FDI) or other mechanisms that
do not add to Egypt's debt burden is an
essential requirement.

Among the most promising agreements
signed at COP27 was the framework
agreement signed by a consortium led by
the Unites Arab Emirates (UAE)'s Masdar
and including the Emirati-Egyptian joint
venture Infinity Power, and Egypt’'s Hassan
Allam Utilities for the construction of a 2
GW green hydrogen facility in the SCZone
to be operational in 2026 (Masdar, 2022).
The framework agreement follows two April
2022 agreements signed by Egypt with
the Masdar-led consortium to construct
two green hydrogen facilities with a com-
bined electrolyser capacity of 4 GW. The
other green hydrogen facility is to be built
on Egypt's Mediterranean coast. The 2030
target for the combined output from both
green hydrogen facilities will be 480,000
tons per year (Masdar, 2022). The same
consortium signed an agreement for the
development of a 10 GW wind project,
potentially freeing up about $5 billion in
natural gas cost per year (Masdar, 2023).
The electric output would also be sufficient
to power the green hydrogen production
facilities while providing electricity for other

industrial or residential power needs. A
feature common to newer green hydrogen
megaprojects in Africa, such as those in
Mauritania, is the provision of renewable
power or desalinated water to residents in
regions where new megaprojects are lo-
cated, which would help diffuse the benefits
of renewable energy to the wider popu-
lace.

In August 2023, Egypt established a Na-
tional Council for Green Hydrogen and its
Derivatives to help ensure the country's
regional and international competitiveness
in the sector, particularly overcoming ob-
stacles impeding the attraction of invest-
ments (Ahram Online, 2023a). Sub-
sequently, Egypt's Minister of Finance an-
nounced that Cairo would offer tax incentives
ranging from 33% to 55% and engage in
other financing mechanisms to encourage
green hydrogen investment in the heavily
debt-burdened country (Egypt Today, 2023).
The renewable power foundations that
Egypt established remain, and they still
can be utilised to great effect. Egypt's de-
velopment of a green energy ecosystem
that more deliberately connects renewable
energy production to a diversity of desig-
nated offtake mechanisms could help pro-
vide the country a path out of its present
impasse.

Algeria: gas first, green
second, and the gamble
on piped hydrogen

Despite its enormous potential, Algeria's
renewable energy sector is arguably the
least developed in North Africa. Renewable
power accounts for less than 1% of the
Algeria’s electricity generation (IEA, 2021a).
In 2022, Algeria’s installed capacity for
solar power was 460 MW, while its hydro-
electric and wind power capacities stood
at 228 MW and 10 MW respectively
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(Galal, 2023; IRENA, 2023). The 2030
target of Algeria’'s Renewable Energy and
Energy Efficiency Development Plan is 22
GW of installed renewable power gener-
ation capacity (Ministry of Energy and
Mines, n.d.). Announced in 2011, the
plan would now require Algeria to achieve
a 3,000% renewable power capacity in-
crease in six years, with solar power ca-
pacity reaching 15.58 GW and wind
power reaching 5.01 GW. With less than
1 GW of solar and wind power capacity
combined, Algeria is very far from realising
the plan’s ambition to use a designated
10 GW of the anticipated renewable
power production capacity for exports
(Nachmany et al., 2015).

As Africa’s largest natural gas exporter,
Algeria’s oil and gas sector dominates
the economy, earning 94% of its export
revenues (World Bank, 2022). Like the
difficulties that have often plagued Algeria’s
efforts to develop other industries outside
the hydrocarbon sector, the development
of Algeria’s solar power sector has been
set back by institutional challenges that
have hampered foreign private sector en-
gagement (Tanchum, 2021). Renewable
energy development could be incentivised
through Algeria’s widespread use of re-
newable power to lower the carbon foot-
print of oil, gas and petrochemicals pro-
duction. In 2018, Eni and Algeria’s state-
owned energy company Sonatrach built
a 10 MW PV plant to power the capture
of greenhouse gases in the Bir Rebaa
North upstream oil and gas operations
(Eni, 2018).

In 2020, Algeria began preliminary work
on installing a 3.04 GW rooftop solar
power system at Oran’s Ahmed Ben Bella
International Airport. Supplying about
30% of the airport’s electricity when com-
pleted, the project will contribute to Algeria
reaching its 2030 target 15.58 GW solar
power capacity (Fimer, 2020). Algeria's
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flagship renewable energy megaproject,
the $3.6 billion, 4 GW Tafoukl1 solar
power complex, has floundered for lack
of foreign investment, despite Algiers sus-
pending its requirement to cap foreign
stakeholders at 49%. In 2023, Algeria
issued a new tender for 15 solar PV pro-
jects with an aggregate capacity of 2
GW (Takouleu, 2023), hoping to emulate
neighbouring Tunisia's approach of opting
for multiple, small scale independent
power projects.

While Algeria eyes capturing 10% of the
European hydrogen market, Algiers has
placed its focus on blue hydrogen, de-
claring the eventual development of a
green hydrogen as a long-term goal (Em-
bassy of Algeria to Croatia, 2022). In
March 2023, Algeria unveiled its first
hydrogen roadmap. Although formulated
in cooperation the German development
agency Deutsche Gesellschaft fiir Inter-
nationale Zusammenarbeit (G12) (Algerian
Press Service, 2023), the 30-year frame-
work contains no target commitments to
specific hydrogen types. Four months
prior in December 2022, Algeria signed
a declaration of intent with Germany's
VNG, a subsidiary of German utility EnBW,
to develop a pilot green ammonia plant.
Although Germany's KfW agreed to fi-
nance the 50 MW pilot green hydrogen
facility (lvanova, 2023), the agreement
appears to have been a precursor to
clearing a path for German purchases of
Algerian natural gas. In early February
2024, VNG - previously a main purchaser
of Russian natural gas for German busi-
nesses — signed a landmark deal with
Sonatrach to become the first German
company to buy Algerian pipeline gas
(Burgess & Elliot, 2024).

North Africa-Europe natural gas pipeline
connectivity may prove the greatest im-
pediment to Algerian renewable energy
supply chains based on green hydrogen.

Algeria eyes
capturing 10% of
the European
hydrogen
market, Algiers
has placed its
focus on blue
hydrogen



Renewable Energy and Electricity Interconnection Megaprojects in North Africa: Prospects for Euro-North Africa Cooperation 29

The extent to
which Algeria
and its
international
partners
succeed in the
attempt to ship
blue hydrogen
via undersea
pipelines will
determine the
fate of Algeria’s
green hydrogen
industry

Italy, Germany, and Austria are seeking to
create the “SoutH2 Corridor”, which envi-
sions using the undersea natural gas
pipeline interconnection between Tunisia
and ltaly and ltaly’s gas transmission system
to transport hydrogen produced primarily
in Algeria to ltaly and Central Europe
(South H2 Corridor, 2024). However, the
technical and commercial viability of a
trans-Mediterranean pipeline of hydrogen
is questionable (Tanchum, 2024).

In contrast to significantly larger natural
gas molecules, the small hydrogen mol-
ecules severely degrade the hard steel of
undersea natural gas pipelines, permeating
the micro-fissures that develop in the pipe
(Barnard, 2022), leading to an emission
rate much higher than the 3.5% leakage
rate for methane (Burgess, 2021). The es-
caped hydrogen would have a global warm-
ing potential 7.9 times that of the CO2 it is
intended to replace (WARWICK et al.,
2022). Being 8.5 less dense than natural
gas, hydrogen is more difficult to move,
requiring 200% more energy to compress
than natural gas for same quantity of heat
energy, requiring the pipeline network to
have compressor units three times as
powerful, with three times the suction dis-
placement — in addition to special capabil-
ities to prevent the smaller hydrogen mol-
ecules from leaking. The resulting capital
expenditures and operating costs of trans-
portation make hydrogen exports trans-
ported via pipeline over three times more
expensive than Algeria’s piped gas exports
to Europe (Martin, 2020).

The proposal of transporting a blend of
20% hydrogen and 80% natural gas would
not sufficiently resolve the transportation
problems. Even if green hydrogen were
used, the 80-20 blend would not be even
“20% green”. The 80-20 proportion is by
volume, and contains only 86% of the
energy content of the same amount of
natural gas alone. The 80-20 blend requires

14% more of the blend to produce the
same amount of energy as natural gas,
making the greenhouse gas reduction of a
blend with 20% green hydrogen lower
than 6% when accounting for the 13%
more energy required to compress the 80-
20 blend (Martin, 2020).

The extent to which Algeria and its inter-
national partners succeed in the attempt
to ship blue hydrogen via undersea pipelines
will determine the fate of Algeria’s green
hydrogen industry, unless Algiers and its
European partners can be convinced to
also develop Algerian exports of green
ammonia. Barring a policy shift by Algiers,
the absence of a robust green hydrogen
sector means that a gas-by-wire approach
could be the only option for establishing
Algeria-to-Europe renewable energy supply
chains, placing a spotlight on trans-Medi-
terranean interconnection megaprojects.
Absent the rapid development of the pro-
posed 2 GW Algeria-ltaly interconnector
via the ltalian island of Sardinia (Bongarra,
2022), Algeria's only near-term export
offtake option for renewable energy pro-
duction is trans-Mediterranean electricity
interconnection to ltaly via Tunisia.

Tunisia: scaling up to
meet ambitious green
energy targets

In 2022, Tunisia possessed 472 MW of
installed capacity of power generation from
renewable sources, accounting for 8% of
Tunisia’s total installed capacity (IEA,
2021c). Tunisia's wind power capacity
stood at 244 MW, while its solar power
capacity was 166 MW and its hydroelectric
power 62 MW. Tunisia has set a 2030
target for renewable power to comprise
35% of total power generation capacity
(Global Forum on Sustainable Energy, n.d.).
In seeking to achieve an almost 900% in-
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crease in its renewable power capacity,
the Tunisian government has steered away
from megaprojects in favour of attracting
foreign companies to build a large number
of smaller renewable facilities as indepen-
dent power projects. In 2023, Tunisia initi-
ated a tender round for 18 projects with
combined capacity 1.7 GW - ten 100
MW solar power projects and eight 75
MW wind power projects (Enerdata, 2023;
Sambidge, 2023). Given Tunisia’s relatively
small population, these projects collectively
could form the foundation upon which to
develop international renewable energy
supply chains, but would not be sufficient
by themselves.

Tunisia's efforts to expand its renewable
capacity have been revitalised by the 2015
revision of its legal framework to attract
FDI in renewable power development (Je-
nayah, 2023). Still in its early days, the
new concessions regime has met with
initial success. In 2023, the Emirati renew-
able power developer AMEA reached its
final close on a 120 MW solar power plant
in Tunisia's Kairouan governate (AMEA
Power, 2023), being the first solar project
to do so under the new concessions
regime. Beyond the revision of its legal
framework for concessions and authorisa-
tions, Tunisia needs to repair the financial
health and transparent functioning of the
state-owned energy production and dis-
tribution company STEG (Sociéte Tuni-
sienne de I'Electricité et du Gaz), which
oversees the development of offtake mech-
anisms for renewable energy exports,
whether green hydrogen or electricity in-
terconnection. As observed by the World
Bank's Infrastructure Program Leader for
the Maghreb, STEG's achievement of
greater accountability in bills payment and
a workable balance of tariffs, revenue
requirements, and subsidies will greatly
impact Tunisia’s ability to work with inter-
national financial institutions and investors
(Cherif, 2023).

Policy Study n. 34

Tunisia’s National Green Hydrogen Strategy
aims to produce 8.3 million tons of green
hydrogen, 6 million of which are slated for
export (Tunur, 2023). Although Tunisia has
a strong potential for green hydrogen pro-
duction, the limited efforts to develop the
sector have occurred within a development
aid framework. In December 2020, Germany
kickstarted Tunisia's green ammonia de-
velopment with a $36 million development
grant for the construction of a pilot green
hydrogen project now known as H2 Vert
(Smaoui & Rich, 2021). While a devel-
opment aid approach can initiate the de-
velopment of a previously non-existent sec-
tor, both the SoutH2 Corridor project and
green ammonia development in the central
Maghreb are hampered by this limitation.
The concept of the SoutH2 Corridor builds
on a 2021 study published by GIZ as-
sessing the potential of Tunisia’s hydrogen
industry that did not address the previously
discussed challenges involved in transmitting
hydrogen through the undersea natural
gas pipelines ((Terrapon-Pfaff et al., 2021).
Spearheading Tunisia’'s green hydrogen
programme is TuNur, a joint venture between
Tunisian investment group Top Group and
UK-based firm Nur Energie, which came
to prominence through the endorsement
of the Desertec project (Szakal, 2014).

The H2 Vert project was officially launched
in June 2022, and the proof-of-concept
plant is slated to produce 1,500 tons of
green ammonia per year, with GIZ desig-
nated to oversee the implementation of
the project (Zawya, 2022). The economic
logic for Tunisia to develop a green ammonia
industry linked to fertiliser production, along
lines similar to Morocco's engagement
with foreign private sector investors, is
compelling and a viable pathway for scaling
up green ammonia production and the re-
newable power capacity and desalination
capacity it requires. Tunisia can only satisfy
25% of its domestic fertiliser demand
(FAO, 2024). Replacing imported grey am-

Tunisian
government has
steered away
from
megaprojects in
favour of
attracting
foreign
companies to
build a large
number of
smaller
renewable
facilities
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monia with locally produced green ammonia
would boost Tunisia's domestic fertiliser
industry. With a population three times
smaller than that of Morocco, Tunisia would
be well-positioned also to develop an export
industry for surplus green ammonia or
possibly higher value-added fertiliser. Green
ammonia production with dedicated de-
salination infrastructure and renewable
power infrastructure would also facilitate
the provision of affordable green electricity
and desalinated water produced from re-
newable power to local residents.

Trans-Mediterranean interconnection forms
an important offtake mechanism for Tunisia,
which is partnering with ltaly to interconnect
their electricity grids with 192 km-long,
600 MW undersea cable between Tunisia
and Sicily (Industry Europe, 2019). Known
as the EIMed interconnector, the project
was scheduled for completion in 2025,
but now is on track to be completed in
2028 thanks to the financial infusions of
€308 million and $268 million respectively
by the European Commission and the
World Bank (Enerdata, 2022; World Bank,
2023). In contrast to Morocco's intercon-
nections with Spain and Portugal, Tunisia's
interconnection with Italy will enable power
exports to the wider EU electricity market.

Conclusions

Energy production, power generation and
electricity transmission megaprojects have
been means by which nations have secured
their energy supplies and economic uplift.
Possessing the world's largest solar energy
resources supplemented by ample wind
energy resources, North Africa can achieve
these objectives through the development
of renewable power generation capacity.
The region’s renewable resources are so
enormous that the countries of North Africa
could become electricity self-sufficient as
well as leading exporters of renewable

power. Profits from exports would provide
the return on investment that would attract
the foreign private sector partnerships
necessary for the required infrastructure
build-out. Since nearby Europe is the major
export market for North African renewable
energy supply chains, Euro-North African
cooperation to develop North Africa’s ca-
pacity to produce and transport renewable
power in a mutually beneficial manner is a
geopolitical and economic imperative.

The major finding of this chapter is that re-
newable energy megaprojects in North Af-
rica require better and deliberate coor-
dination between the development of re-
newable power generation infrastructure
and the development of offtake mechanisms
for the service of clearly identified domestic
and especially export markets. The offtake
mechanisms can take the form of electricity
interconnection, green hydrogen, the green
hydrogen-derivative green ammonia, or
agri-food and manufactured products pro-
duced using renewable power. This delib-
erate coordination occurs most directly
with the construction of dedicated renew-
able power generation infrastructure as
part of the offtake mechanism development.
The diffusion of socioeconomic benefits of
megaprojects to local residents is also
more easily accomplished with dedicated
renewable power generation infrastructure.
This has been seen in the growing trend in
green ammonia production projects, in
which part of the renewable power gener-
ation capacity is used to supply affordable
green electricity to local residents or af-
fordable drinking water is provided by the
desalination units of the green ammonia
facility that use renewable power.

Private sector participation is an essential
factor in the equation for success, requiring
the careful cultivation and management of
private sector relationships by North African
governments and their international partners.
Morocco has demonstrated strong success
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in this regard, and serves as a model.
Recent legal reforms in Tunisia and
private sector incentives in Egypt have
met with initial success and should be
expanded.

Green hydrogen is rising in prominence
as an export offtake mechanism for re-
newable power and is proving to be a
fundamental element in the growth of
green energy ecosystems in North Africa.
Morocco is on track to produce 1-3 million
tons of green ammonia per year, sufficient
to replace imported natural gas-derived
ammonia for its fertiliser industry and to
become a major exporter of renewable
energy as seaborne shipments of green
ammonia. Egypt’s green ammonia sector
is attracting significant foreign investment,
with multiple projects under development
that will help lift Egypt’s renewable energy
sector out of its current impasse. These
projects will help Egypt's already devel-
oped fertiliser industry to become more
resilient to fluctuations in the amount of
natural gas supplied to the sector by
Egypt's natural gas industry, which is
under pressure to export natural gas to
earn foreign exchange. If the multiple
megaprojects for which each has signed
framework agreements are developed
and become operational, Cairo will be
on track to reach its target of capturing
5-8% of the global green hydrogen market.

Seaborne green ammonia export would
also provide Tunisia with increased flexibility
as it is slated to rely on its pipeline inter-
connection with ltaly to transport hydrogen
gas in conjunction with natural gas-rich
Algeria, which is focusing on piped ship-
ments of blue hydrogen. Not requiring
pipeline interconnection, seaborne green
ammonia shipments would also allow
Tunisia to participate in green hydrogen
trade flows with either Morocco or Egypt.
Green ammonia could also revitalise Tuni-
sia's fertiliser industry, which currently

Policy Study n. 34

cannot even supply its own domestic de-
mand.

Natural gas-rich Algeria is focused almost
entirely on the development of blue
hydrogen exports, primarily transported as
hydrogen gas through existing cross-border
natural gas pipelines. The commercial and
technical feasibility of this transport mech-
anism has not been adequately addressed
by Algiers nor its EU member state partners.
With its emphasis on blue hydrogen gas
shipments and secondarily blue ammonia
exports, Algeria has set no hard targets for
green hydrogen development, and therefore
green hydrogen is unlikely to spur the de-
velopment of renewable power generation
capacity, barring a policy shift by Algiers.
Employing renewable power to lower the
carbon footprint of Algeria’s oil, natural
gas, and petrochemicals operations could
incentivise the development of renewable
energy infrastructure.

The absence of a robust green hydrogen
sector means that Algeria’s only way of
establishing renewable energy supply
chains for export is through electricity in-
terconnection, primarily trans-Mediterra-
nean interconnection megaprojects to
Europe either directly via the ltalian island
of Sardinia or indirectly to Italy via Tunisia.
Algeria is the sole country in North Africa
currently capable of succeeding in a gas-
by-wire approach that would create trans-
Mediterranean interconnection infrastruc-
ture. This infrastructure could subsequently
be used for electricity exports generated
by renewable power, but is unlikely to be
sufficient to incentivise investment in the
development of renewable power gen-
eration capacity.

Cross-border electricity interconnection,
particularly trans-Mediterranean intercon-
nection for North African power exports
to reach the wider EU electricity market,
remains an offtake mechanism with great
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potential. Across the region, the gas-by-
wire approach has not succeeded in cre-
ating sufficient North Africa-to-Europe
electricity interconnection to incentivise
investment in a large-scale build-out of re-
newable power generation capacity. Several
of the initiatives to develop trans-Mediter-
ranean interconnections would benefit from
the construction of dedicated solar power
and wind power infrastructure as part of
the interconnection projects. The Morocco-
to-UK Xlinks mega-interconnector may
serve as a model of how to enhance trans-
Mediterranean interconnection megaprojects
that have struggled to progress in their
development.

A green energy ecosystem, in which in-
termediate and finished products are
produced using renewable energy, serves
as the foundation for the formation of di-
verse and robust renewable energy export
supply chains. In the case of Morocco
and to a more limited extent Egypt, green
energy ecosystems emerged from the
production of green hydrogen, in the form
of green ammonia, to service each
country’s fertiliser export industries. Algeria
and Tunisia have the potential to follow a
similar course of development. Since fer-
tilisers and hydrogen imports form two of
the six initial sectors targeted under the
EU’s Carbon Border Adjustment Mech-
anism, the development of green ammonia
capacity is a matter of urgency for Morocco
and potentially the other North African
states. The matter is also critical for North
Africa’'s European customers who seek
to ensure the security of their supplies
under the tightening carbon tax regimes.

The production of low carbon export
products could incentivise the devel-
opment of additional renewable power
generation capacity, particularly through
construction of dedicated solar and wind
power infrastructure. Morocco's consider-
able agri-food and automotive exports to

Europe could form the basis of Morocco-
to-Europe renewable energy supply chains.
Tunisia's automotive components export
industry could similarly export lower carbon
footprint components through manufac-
turing that uses renewable power. Egypt
could do the same with home appliance
manufacturing, which is emerging as an
important finished goods export sector.
Egypt and Tunisia could lower the carbon
footprint of their agricultural exports, par-
ticularly through water desalination and
irrigation powered with electricity gener-
ated from renewable sources. Mining and
metals processing in each of the five
North African countries is another sector
that could incentivise the development
of dedicated renewable power generation
capacity in the cases in which the size of
exports to Europe warrant the investment.

Conventional development aid framework
approaches to the construction of renewable
power megaprojects and interconnection
megaprojects will have decreasing utility
in moving North Africa’s green energy tran-
sition forward. Private sector investments
are proving to be an effective engine of
growth for green energy sectors in Morocco,
Egypt, and Tunisia. Such investments can
be attracted through legal and regulatory
reform and facilitated by public-private part-
nerships and export credit agency financing
guarantees. EU and EU member state in-
struments are adept at achieving these
outcomes.

By focusing more on the deliberate co-
ordination of renewable power generation
infrastructure and offtake mechanisms
for clearly defined export markets, Europe
and North Africa can cooperate to de-
velop North Africa’s capacity to produce
and transport renewable power in a win-
win manner that furthers global energy
transition and diffuses economic benefits
to citizens on both shores of the Medi-
terranean.
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Recommendations

¢ Better and deliberate coordination
between power production and off-
take mechanisms

Initiatives in North Africa require better
and deliberate coordination between
the development of renewable power
projects and the development of offtake
mechanisms, whether green hydrogen
or electricity interconnection.

* More emphasis on dedicated re-
newable power generation as part
of offtake mechanism development

The deliberate coordination occurs
most directly with the construction of
dedicated renewable power generation
infrastructure as part of offtake mech-
anism development.

* Dedicated renewable power gen-
eration infrastructure should include
the supply of affordable power or
affordable desalinated drinking
water to local populations

The diffusion of socioeconomic benefits
of megaprojects to local residents is
also more easily accomplished with
dedicated renewable power generation
infrastructure. This has been seen in
the growing trend in green ammonia
production projects, in which part of
the renewable power generation ca-
pacity is used to supply affordable
green electricity to local residents or
affordable drinking water is provided
by the desalination units of the green
ammonia facility that use renewable
power.

« Greater focus on offtake mechanism
through green energy ecosystems
that produce low carbon exports
products with renewable energy

Policy Study n. 34

The production of low carbon export
products could incentivise the de-
velopment of additional renewable
power generation capacity, particu-
larly through construction of dedi-
cated solar and wind power infra-
structure. Morocco's considerable
agri-food and automotive exports to
Europe could form the basis of Mo-
rocco-to-Europe renewable energy
supply chains. Automobile com-
ponents manufacturing in Tunisia
and home appliance manufacturing
in Egypt provide additional promising
North Africia-to-Europe renewable
energy supply chains.

Greater focus on green ammonia
and fertiliser production as entry
industries for renewable energy
supply chains

Green ammonia and fertiliser produc-
tion are entry industries for the devel-
opment of green energy ecosystems
and renewable energy supply chains.
Highly developed fertiliser manufac-
turing sectors have incentivised green
ammonia development, as seen in
Morocco. This developing trend should
be further facilitated in Egypt. This
pathway should be incorporated into
investment plans for renewable energy
in Algeria and Tunisia, helping each
country to meet its own domestic
fertiliser demand. Seaborne green
ammonia export would also provide
Tunisia with increased flexibility as it
is slated to rely on its pipeline inter-
connection with Italy as its only offtake
mechanism.

North Africa-Europe electricity in-
terconnection project should include
dedicated renewable power infra-
structure

The development of robust trans-
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Mediterranean electricity interconnec-
tion can be boosted by the coor-
dinated construction of dedicated re-
newable power infrastructure.

Use renewable power to “green
oil, gas, and petrochemical oper-
ations, particularly in Algeria

For the hydrocarbon energy producers
of North Africa, the use of renewable
power to lower the carbon footprint of
oil, gas and petrochemicals operations
could form an element in catalysing
the development of a green energy
ecosystem, particularly in the case of
Algeria.
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Introduction

During the past decade, the Egyptian
government has invested billions of dol-
lars in the energy sector, mostly in a
small number of megaprojects, and cel-
ebrated achieving a significant surplus
in electricity generation capacity as a
result. Surprisingly, Egypt has been hit
with persistent rolling power cuts since
mid-2023, undermining the recent prog-
ress and harkening back to the period
of chronic power outages a decade be-
fore.

These contradictory developments,
further compounded by announced plans
to export surplus electricity via electricity
interconnections with neighbouring coun-
tries, are less confusing when the nature
of energy investments in Egypt is exam-
ined, side by side with their economic
spillovers, in the context of the country’s
larger economic constraints.

By examining energy megaprojects in
Egypt during the last decade, along
with projects planned for the near future,
this chapter assesses the compatibility
of megaprojects and their intended out-
comes. After mapping the projects, high-
lighting their cost, generation capacity,
and financing schemes, the chapter
evaluates the risks associated with these
mega investments, and whether their
cost is justified by their actual contribution
to alleviating Egypt's energy deficit in
energy production. Finally, the chapter
also sheds light on potential geopolitical
gains from energy investments. It as-
sesses whether Egypt's megaprojects
enhance the prospects of regional energy
cooperation with Egypt serving as the
hub, particularly in the present period,
when both Egypt and its neighbours
are facing a pressing need for such mu-
tual energy cooperation.

Mapping energy
megaprojects in Egypt

Since 2014, as President Abdel Fattah Al-
Sisi consolidated power, the Egyptian state
has increasingly relied on megaprojects
as a developmental model to boost econ-
omic growth and employment (SIS, 2022b).
During the previous decade, several infra-
structure megaprojects have been com-
pleted or launched, including a bypass to
the Suez Canal, a monorail, a high-speed
electric rail, and a new administrative capital,
costing over $80 billion (Suleiman, 2022).
Concurrently, the state has also invested
in several megaprojects in the energy
sector, motivated to ameliorate an electricity
deficit that persisted from the late 2000s,
and peaked in 2014. Egypt suffered a
daily deficit in electricity production of
2,000-3,000 megawatts (MW) during sea-
sonal peaks between 2008 and 2011, ap-
proximately 10% of annual maximum load
(peak demand) in this period. The deficit
increased to 4,310 MW in 2012, and
peaked at 6,050 MW daily in the summer
of 2014 (23% of maximum load) (MERE,
2024), leading to frequent rolling power
cuts during these peak periods (MERE,
2018).

At that time, at least 90% of electricity
generation in Egypt relied upon natural
gas and fuel oil to supply thermal power
plants, with natural gas accounting for the
vast majority of Egypt's fuel supply mix
(MERE, 2018). The deficit in electricity
generation between 2012 and 2014 took
place in a time of shortage of fuel supplies
to the power plants, as a result of a sharp
decline in fuel imports in 2013 and 2014
(OPEC, 2024), and a concurrent fall in
Egypt's gas production between 2012
and 2016, which led in 2015 to Egypt be-
coming a net importer of natural gas,
ending a decade of net exports (BP, 2020).
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Fuel shortage during these years persisted
despite assistance provided by Arab Gulf
countries after Egypt's military ousted Presi-
dent Mohamed Morsi in July 2013. In the
financial year (FY) 2013-2014, Gulf coun-
tries provided the Egyptian state with grants
worth 95.8 billion Egyptian pounds, equiv-
alent to $13.7 billion, and an additional
25.4 billion pounds ($3.4 billion) in 2014-
2015 (MoF, 2018), the majority of which
was to finance fuel imports for electricity
generation (Butter, 2020). Fuel shortage,
and subsequently electricity deficit and
blackouts, which were partly eased by the
Gulf countries’ assistance, were largely
ended in 2015 as fuel imports recovered,
surging to record levels (OPEC, 2024).

In addition to efforts to secure fuel supplies,
the Egyptian state also took emergency
measures and undertook projects to boost
electricity production capacities in 2014
and 2015. Eight power plants were estab-
lished in 8.5 months with a total cost of
$2.7 billion, adding 3,636 MW of installed
capacity. In addition, six more plants that
were launched before 2014 were com-
pleted, at a total cost of $4 billion, adding
an additional 4,250 MW by the end of
2015. Furthermore, maintenance, which
had lagged during the peak deficit years,
was accelerated. In FY 2014-2015, around
27303 MW of electricity generation capacity
were subject to maintenance work (MERE,
2018). These urgent measures significantly
boosted generation capacities in Egypt,
even before the megaprojects started to
materialise.

The first of the spate of energy megaprojects
after 2014 started early in 2015 when
Egypt signed a contract with the German
company Siemens and local contractors
to construct three 4,800 MW each “com-
bined cycle” power plants, which were
then the world's largest. This type of power
plant relies on hydrocarbon fuel, mainly
natural gas, in addition to steam turbines,
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to generate electricity more efficiently and
cleanly compared to “simple cycle” gas-
fired plants. In combined cycle plants,
waste heat from the gas turbines is used
to generate additional electricity via the
steam turbines, producing significantly
more electricity using the same fuel as a
simple cycle plant. Construction of the
three plants started in December 2015,
and they were completed and became op-
erational in a record 2.5 years in mid-
2018, a similar period to what it takes to
construct a single combined cycle power
plant block with a 1,200 MW capacity
(SIEMENS, 2018). Each of the three 4,800
MW plants — in Beni Suef, Burullus, and
the New Capital, respectively — contributed
to a combined total of 14,400 MW. The
total cost of the project was €6 billion
(about $6.6 billion in 2015 dollars), and
was agreed upon as an EPC+Finance
contract (Engineering, Procurement, Con-
struction, and Financing) (MERE, 2018),
meaning that Siemens secured funding
for the project, mainly from German banks,
as a loan to the Egyptian government that
owns and operates the plants, and not as
foreign direct investments (FDI).

Completion of the three new plants came
very shortly after the production of the first
gas from the giant offshore Zohr natural
gas field in December 2017. The Zohr
field, which was discovered in August
2015, is the largest gas discovery in the
Mediterranean Sea to date, with estimated
reserves of around 850 billion cubic metres.
The development of the field, in which
[talian energy major Eni is the lead operator,
has so far required investments of around
$12 billion (SIS, 2022d), which are ex-
pected to rise to $15 billion in the next few
years for further development (Kandil,
2023). Such a huge gas discovery con-
tributed significantly to overturning Egypt’s
power deficit, since the majority of the
country’s electricity generation capacity,
including the three new plants, relies on
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Benban Solar
Park, one of the
largest solar
energy projects
worldwide, is
financed,
developed and
operated by
dozens of
private
companies
through BOO

natural gas. The discovery of the Zohr field
in 2015, the same year Egypt became a
net importer of natural gas, led to self-suf-
ficiency of gas in a few years, and to a
return to net exports by 2019 (BP, 2020).

Another megaproject that is still underway
in its early stages is the Attaga pumped
storage hydroelectric power plant. The
$2.7 billion project was initially agreed
upon in 2018 with the Chinese company
Sinohydro and was planned to be financed
through an EPC+Finance contract, and
would be owned and operated by the
state. However, there have been issues
with the contractual details, and both Si-
nohydro and the financing mechanism are
reportedly being reconsidered for alter-
natives by the Egyptian government (Al-
Arabiya, 2024). The Attaga plant, which is
projected to be completed seven years
from kick-off, will use treated sewage water
for operation, and is planned to have an in-
stalled capacity of 2,400 MW when com-
pleted, through eight units of 300 MW of
capacity each. Two additional 2,000 MW
each pumped storage hydro power plants
were also planned, and are subject to
studies according to the Ministry of Elec-
tricity, in Luxor and Qena provinces, southern
Egypt, with an estimated cost of around
$2.5 billion each, according to the initial
estimates (MERE, 2018).

Egypt's costliest energy megaproject is
the nuclear power plant in the El-Dabaa
region of northwest Egypt. Contracted with
Russia’s ROSATOM in 2017, the El-Dabaa
facility will be the first major nuclear power
plant in Africa. The state-owned and oper-
ated plant will have a total installed capacity
of 4,800 MW from four 1,200 MW reactor
units. Construction began on the facility in
2022 and it is expected to be fully oper-
ational by 2029-2030 with an operational
lifetime of 60 years. Most of the nuclear
plant's $29.4 billion cost is being financed
by a $25 billion loan provided by Russia

(SIS, 2023b).

Another megaproject that was planned,
but then deferred indefinitely, was a coal-
fired power plant. The project, which was
planned to be constructed in Al-Hamrawein,
east Egypt, was agreed upon in 2018 with
a Chinese consortium to be completed in
six years; it was supposed to generate
6,000 MW of electricity when completed,
making it one of the largest coal-fired plants
worldwide. The project was estimated to
cost $4.4 billion to be financed by an
EPC+Finance contract and owned by the
state (MERE, 2018), and was part of an
initial energy strategy that was launched in
2015, aiming to expand the use of coal in
the energy mix for its cost effectiveness,
and to rely on it for generating 29% of
electricity in Egypt by 2030. The project
was soon shelved in 2020 by the govern-
ment, citing the surplus in energy generation
achieved due to the projects completed
between 2015 and 2020, and the Zohr
gas discovery, in addition to environmental
concerns that prioritise renewable energy
projects moving forward (Salem, 2020).
Furthermore, the energy strategy was later
updated to rely more on renewable energy,
with an objective of generating 42% of
electricity from renewable sources by 2035
(NREA, 2022), and in 2021 the Ministry
of Electricity announced that the use of
coal would be completely terminated going
forward, as part of the new strategy (Saleh,
2021).

Deferring this large coal-fired project aligned
with launching a mega renewable energy
project: Benban Solar Park, one of the lar-
gest solar energy projects worldwide. The
solar farm that extends over 37 square
kilometres became operational in 2019
and has an installed capacity of 1,465
MW, which can be expanded to 2,000
MW. The farm, unlike the other energy
megaprojects listed above, which are state-
owned and operated, is financed, developed
and operated by dozens of private com-
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panies through BOO (Build, Own, Operate)
contracts, each managing its own solar
plant(s), with total investments in the park
amounting to around $2 bilion (MERE,
2018).

More recently, the Egyptian authorities have
also been actively planning to encourage
the development of a green hydrogen in-
dustry in the country. In 2022, Egypt hosted
the COP27 summit, at which Egyptian of-
ficials signed 20 memorandums of under-
standing (MoUs) with companies for green
hydrogen and green ammonia plants worth
$83 billion to produce 15 million tons of
green ammonia and other green hydrogen
derivatives (SIS, 2023a). Nevertheless,
such MoUs should not all be taken for
granted. Prior experience with similar sum-
mits suggests caution about such official
optimism — notably most of the MoUs rep-
resenting over $30 billion of FDI that were
signed at the much-celebrated 2015 econ-
omic conference in Egypt, which resulted
in signed MoUs that never materialised
(Atlantic Council, 2015). While the specific
details of why each MoU failed to progress
further might vary from one to another, it
seems that the Egyptian government has
a general tendency to sign as many MoUs
as possible in these summits, with very
few details included, and once actual ne-
gotiations take place concerning financing
schemes, timeframes, regulations and other
details, most of these MoUs fall through.

It is worth highlighting that a handful of the
COP27 MoUs have later been subject to
some official follow-ups, and might thus
be more likely than the rest to witness
some actual progress. For example, there
has been some official follow-up on an
MoU with the Chinese company Energy
China about a potential green hydrogen/
green ammonia megaproject in the Suez
Canal economic zone, involving investments
estimated at $7 billion for a production
complex with annual capacity of 1.2 million
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tons of green ammonia and 210,000 tons
of green hydrogen (SCZ, 20283b). Another
potential project, based on an MoU with
the Indian company ReNew Power, aims
to establish a green hydrogen plant in the
Suez Canal economic zone as well, with
an $8 billion in a facility to produce one
million tons of green ammonia and 220,000
tons of green hydrogen annually (SCZ,
2023a).

Potential private investments in green
hydrogen are a promising step towards
encouraging this industry in Egypt. How-
ever, it will also be necessary to factor-
in the need for complementary invest-
ments in supporting infrastructure. Pro-
duction of green hydrogen for example
relies on large supplies of fresh water,
which is a scarce resource in Egypt,
and hence will require additional invest-
ments in desalination facilities (Tanchum,
2022). In fact, water desalination itself,
whether for green hydrogen facilities or
for meeting growing demand for fresh
water in Egypt, is an energy-intensive
process in turn, which also needs to be
factored in for future domestic energy
demand in Egypt, and consequently for
planned investments. Developing a green
hydrogen industry will face additional
challenges as well. Ensuring efficient
production will be necessary for cost-
effectiveness and competitiveness; it
will also be crucial to develop efficient
infrastructure for storage, transport and
distribution of hydrogen; an export-
oriented green hydrogen industry will
additionally require certification and stan-
dardisation processes for trade, export
infrastructure such as terminals and
shipping facilities, and relevant regula-
tions and trade agreements; the industry
will also need extensive research and
development investments and capabil-
ity-building to address anticipated tech-
nical and operational challenges (Dargin,
2023).
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Energy Megaprojects in Egypt since 2014
Project Type Status Cost Production Funding Ownership
(USD)
Beni Suef, Burullus, 3 combined cycle  Completed 6.6 bilion 14,400 MW  EPC+Finance State
and New Capital power plants
plants
Benban park Solar power park ~ Completed 2 billion 1,465 MW BOO Private
El Dabaa plant Nuclear power Under 29.4 bilion 4,800 MW Loan State
plant construction
Attaqa plant Pumped storage Planned 2.7 billion 2,400 MW State
hydroelectric
power plant
North Luxor and ~ Pumped storage Planned 4.9 billion 4,000 MW State
Armant Qena plants  hydroelectric
power plants
Al-Hamrawein Coal-fired power Deferred 4.4 billion 6000 MW  EPC+Finance State

plant

Elaborated by author, sourced from Arab Fund for Economic and Social Development (2024); IEA (2023); Ministry Of Electricity
And Renewable Energy (2018, 2023).
Total capacity of completed megaprojects: 15,865 MW. Total capacity of megaprojects under construction: 4800 MW.

Shortcomings and Risks

Since 2014, there have been three power
generation megaprojects that were either
completed or are under construction, in
addition to the planned ones and the
MOUSs. The three megaprojects are the
combined cycle power plants, the Ben-
ban solar park, and the Dabaa plant.
These projects’ combined cost is around
$38 billion, $2 billion of which are
private investments for the Benban park,
while $31.6-$36 billion (depending on
the financing scheme for the rest of El
Dabaa plant investment cost) are fi-
nanced through foreign loans to the
state. Given their significant costs and
the resulting debt burden, which con-
tributed to a looming sovereign debt
crisis in Egypt, these mega energy pro-

jects were not justified, based on Egypt’s
power generation capacity and needs.

Egypt already had surplus generation
capacities in the early 2010s, based on
the data concerning total capacity for
electricity generation, both nominal and
actual, in addition to the maximum electricity
load during the last decade, shown hereafter
in Figure 1. Furthermore, prior to launching
the megaprojects, the urgent smaller plants
that were completed, and were mostly
also financed through EPC+Finance
contracts, added around 6,886 MW in
2015. These smaller plants, in combination
with maintenance investments (MERE,
2018), were already more than enough to
create a sustainable surplus in generation
capacity for years to come. The two com-
pleted megaprojects have added 15,865
MW to Egypt's total installed capacity,
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and the one under construction will add
additional 4,800 MW once completed. It
is argued, mainly by the state, that these
energy megaprojects, particularly the com-
bined cycle plants, were justified since
they have overturned the electricity deficit
that peaked in summer 2014 into a surplus.
Prime Minister Mostafa Madbouly has even

gone as far as claiming in 2023 that,
without such projects, power cuts would
be lasting for more than 20 hours daily
(Mohammed, 2023). Nevertheless, given
the surplus capacities already in place, the
deficit did not stem from a shortage in
generation capacity, but mainly from the
shortage of fuel supplies to power plants.

Figure 1. Electricity Generation Capacity and Maximum Load in Egypt 2012-2013 to
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Elaborated by author, sourced from Electricity Holding Company (2013-2022).

As the figure shows, total electricity gen-
eration capacity, whether nominal or actual,
with the difference being a slight drop due
to older facilities having less operational
capacity than supposed, already surpassed
the maximum load in 2013-2014, with an
actual surplus capacity of 5,009 MW. From
2013-2014 to the latest data in 2021-
2022, maximum load has grown by 29.3%,
while actual capacity has grown by 90.6%.
Hence, by 2021-2022 the surplus gener-
ation capacities reached 25,560 MW, with
an average efficiency rate of power plants
at 48.6% (EHC, 2013:2022).

These surplus idle generation capacities
have cost billions of dollars in foreign loans,
and have contributed to the surge of Egypt's
external debt along the last decade, which
was largely caused by other low-return
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non-urgent infrastructure megaprojects, in-
cluding a new administrative capital with
an estimated cost of $58 billion, a monorail
for the new capital, with a cost of $4.5
billion, an $8.5 billion high-speed electric
rail (SIEMENS, 2022b), and an $8 billion
USD to Suez Canal, among others (Sulei-
man, 2022).

The large appetite for such megaprojects,
in infrastructure and energy, financed largely
by foreign sovereign borrowing, has led to
a surge of Egypt's external debt from $45.8
billion by the end of 2013 (15% of GDP)
to $164.5 billion by September 2023
(42.4% of GDP). Furthermore, the com-
position of external debt has also shifted
to a far less-sustainable mix, relying more
on short-term debt, which reflects tighter
financing options and rising debt stress,

The large
appetite for
such
megaprojects, in
infrastructure
and energy,
financed largely
by foreign
sovereign
borrowing, has
led to a surge of
Egypt’s external
debt from $45.8
billion by the
end of 2013 to
$164.5 billion by
September 2023
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particularly since 2022 as the Ukraine War
triggered capital outflows from Egypt of
more than $20 billion in a few months,
leading to large foreign reserves loss (IMF,
2023). Short-term debt to total external
debt rose during the decade from 6.2% to
18.4%, and short-term debt to net inter-
national reserves, which is probably one of
the most important indicators of vulnerability

to default risks, rose from 16.5% in 2013
to 86.6% in September 2023 (CBE,
2013:2023), as shown in Figure 2. Con-
sequently, various rating agencies have
been devaluing Egypt's sovereign credit
rating, including several times in 2023
(MOODY'’s, 2023), which exacerbates the
crisis by raising the cost of financing Egypt's
sovereign debt.

Figure 2. Total External Debt and Vulnerability Indicators in Egypt 2013 to September
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Elaborated by author, sourced from Central Bank of Egypt (2013-2023).

According to latest figures of September
2023, Egypt is supposed to pay $54.3
billion in external debt service in 2024 and
2025, more than its total debt stock in
2013, and to pay an additional $37.9 billion
in 2026 and 2027 (CBE, 2013:2023). In
an attempt to raise funds for these large
due payments, the government has em-
barked on a programme to privatise several
public assets. Among the targeted assets
is one of the three combined cycle plants
completed in 2018, the Beni Suef plant;
negotiations are underway with the German
banks that have financed construction of
the plants to approve the sale, since the
construction loans have not even been
fully repaid yet (Salah, 2023).

In 2022, prior to the government’s asset
sell-off, Cairo sought to maximise natural
gas export volumes and generate more
revenue in foreign currencies, exploiting
record global gas prices to ease the debt
stress. Between FY 2013-2014 and FY
2020-2021, revenues from Egypt's exports
of petroleum products, which include natural
gas exports, ranged from a low of $2.1
billion USD to a high of $6.7 billion. In
2022, these exports jumped to $15.5
billion, $10 billion of which were natural
gas exports, but declined again to $2.3
billion in the first half of 2023, as global
prices declined (CAPMAS, 2013:2023).
To boost exports of natural gas in 2022,
which was relied upon for generating 83%
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of electricity in Egypt in 2021, the govern-
ment took measures to reduce natural gas
consumption in power generation, including
relying more on oil-fired generation, with
fuel oil burn averaging above 100 kb/d in
the first nine months of 2022, its highest
level in four years. Furthermore, in August
2022 the government adopted electricity
rationing measures to reduce lighting and
air conditioning in administrative buildings,
commercial and leisure facilities, as well
as for street lighting (IEA, 2023).

Then, starting from summer 2023, and as
summer constitutes the peak electricity
consumption period in Egypt, rolling power
cuts hit all over the country again, for
several hours per day, to the point that the
government published a schedule for black-
outs for provinces and neighbourhoods.
At the time of writing, the power cuts are
ongoing. Government officials initially justified
the return of rolling power cuts — after a
decade of multibillion-dollar investments in
the energy sector — blaming it on a surge
in electricity consumption due to heat
waves, which caused stress on the grid
and required decreasing the load (SIS,
2023c). However, President Al-Sisi in a
September 2023 live speech admitted that
the rolling power cuts are to save natural
gas for export in order to bring in a purported
additional $300 million per month (Helal,
2023). This was made even more evident
by the government cut-back on natural gas
supplies to fertiliser companies that rely
heavily on it for production, with some
companies later being instructed to shut
down production temporarily (Khalid, 2023).

This decade-long cycle, wherein fuel-short-
age-induced rolling power cuts motivated
mega public investments in surplus capa-
cities that contributed to a mounting external
debt, which led to over-exporting natural
gas for debt-servicing and consequently
bringing Egypt back full circle to fuel-short-
age-induced power cuts, is a model of
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policy mismanagement. It is a snapshot of
an economy-wide problem of the mega-
project-led developmental strategy of the
Al-Sisi era.

Unsustainable
megaprojects strategy

Public energy megaprojects in Egypt cannot
be understood separately from the larger
strategy of reliance on megaprojects in
the country for the last decade to generate
employment and economic growth. Such
an unsustainable strategy was pushed
as an alternative to encouraging large
private sector investments, which necess-
arily required deep institutional reforms
that were deemed politically undesirable.
These reforms include curbing the econ-
omic role of the military and state-enter-
prises, controlling corruption, protecting
property rights, ensuring regulatory stability
and impartial legal process, removing bar-
riers to trade, and the like of politically-
sensitive issues.

The socioeconomic consequences of this
developmental strategy went far beyond
the return of rolling blackouts and have
been recorded since the strategy’s early
years. In 2016, Egypt was hit with foreign
exchange shortage — a problem that turned
out to be recurring in the following years —
shortly after completing the first of many
megaprojects, the Suez Canal bypass.
This pushed the Egyptian government to
seek a bailout from the International Mon-
etary Fund (IMF), and a provisional loan
was secured in 2016 worth $12 billion.
Egypt had to devalue its currency as one
of the conditions in the IMF package; the
Egyptian pound was devalued in November
of the same year to around 18 pounds per
U.S. dollar, from 8.9 pounds a couple of
weeks earlier; consequently, inflation soared
in Egypt and exceeded 20% on an annual
basis for the following two years.

As summer
constitutes the
peak electricity
consumption
period in Egypt,
rolling power
cuts hit all over
the country
again
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With each
further hit to
the valuation of
the Egyptian
currency and
hence to living
standards, and
with no end in
sight to this
policy-induced
crisis, political
instability risks
are expected to
grow further

This cycle has persisted for the following
years, and deteriorated since 2022. Mount-
ing external debt, with large annual debt
service payments, has continued to put
immense pressure on foreign exchange
reserves, and led to steep devaluation of
the Egyptian pound from 15.8 pounds to
U.S. dollar by the end of 2021 to almost
50 pounds to the dollar in 2024. This has
led to record high inflation rates for the
past years, reaching 36% by February
2024 in official data (CAPMAS, 2023),
and 100% earlier in 2023, according to
independent estimates (France24, 2023),
with expected consequences of soaring
poverty rates, of which official data has not
been released since FY 2019-2020, when
it stood at 29.7%, rising from 26.3% in FY
2012-2013. Nevertheless, independent
estimates put poverty rates in mid-2023 at
35.7%, which is record poverty to date
(Al-Laithy, 2023).

Such an economic crisis, manifested in a
looming sovereign debt crisis, currency
devaluation, soaring inflation, and rising
poverty, is posing serious political instability
risks. Presidential elections that were sched-
uled to be held by the end of 2024’s first
quarter were hastily brought forward to
December 2023. The early elections were
reportedly because the Egyptian adminis-
tration was avoiding another round of cur-
rency devaluation before the elections (El-
Tablawy, 2023), fearing public uproar, while
it was also under pressure, mainly from
the IMF, to devalue as soon as possible
(Sguazzin, 2023). In fact, Egypt was sup-
posed to devalue its currency further in
the first quarter of 2023, before an IMF re-
view, as a part of a 46-month $3 billion
loan agreement in December 2022 (IMF,
2022), but it has been delaying this step
fearing public reaction in the months leading
to the elections, and managed to agree
with the IMF to merge the review with the
next one (Reuters, 2023), which is now
due after the elections.

With each further hit to the valuation of the
Egyptian currency and hence to living stan-
dards, and with no end in sight to this pol-
icy-induced crisis, political instability risks
are expected to grow further, regardless
of whether the expected measures are
taken before or after elections.

Potential Gains: regional
integration prospects

Egypt's large surplus in electricity generation
capacity prompted the Egyptian govern-
ment to attempt exporting electricity to
neighbouring countries to bring in addi-
tional revenue to ease the severe foreign
currency shortage. Nevertheless, since
such expansion of generation capacities
was not well-planned, grid interconnec-
tions were not established or ready for
electricity exports. Until 2020, Egypt's
grid was only interconnected to Jordan’s
and Libya's grids through low-capacity
links established in the late 1990s. Then,
in 2020, Egypt interconnected its grid
to Sudan as well, to open an additional
market for its electricity (EHC, 2021).

Between 2014 and 2019, Egypt's exports
of electricity were stable, at $58 million
in 2014, and $53 million in 2019. As
exports to Sudan started in 2020, total
electricity exports increased to $64
million in 2020. Electricity export revenues
continued to rise reaching $71 million
in 2021, $109 million in 2022, and
$109.3 million in the first 10 months of
2023 (CAPMAS, 2013:2023).

To boost electricity export revenues, the
Egyptian government is seeking to export
electricity to more neighbouring countries
in Africa, Asia and Europe, and hence
has embarked on projects to extend
electricity interconnections with more coun-
tries, and expanding ones that already
exist.
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One major project in this context is an
electricity interconnection between Egypt
and Saudi Arabia that has been approved,
and a consortium has already been awarded
a contract to construct the project. The in-
terconnection will connect the power grids
of the two countries along 1,350 km, using
overhead power lines and subsea cable
across the Red Sea. The project will allow
Egypt and Saudi Arabia to exchange up to
3,000 MW of power, and will be a con-
nection with the rest of Gulf countries as
well through their already established in-
terconnection with the Saudi grid. The
project is expected to start operations
partially in late 2024 (IEA, 2022), and is
estimated to cost $1.6 billion (MERE,
2018).

A similar project is also being developed
with Jordan. Egypt and Jordan already
have their grids linked with a 300 MW
interconnection (AFESD, 2023). Cairo
and Amman are seeking to establish a
2,000 MW interconnection, which will
allow Egypt to export electricity to Syria,
Lebanon and Iraq as well (MERE. 2018).
Syrian and Jordanian grids are already
linked, as are the Syrian and Lebanese
grids |, in addition to an established link
between Iraq and Syria (AFESD, 2023),
and a recent interconnection between
Irag and Jordan directly.

Egypt is also planning to extend its inter-
connection West. Egypt has an established
electric interconnection with Libya with a
capacity of 170 MW (AFESD, 2023),
which is also planned to be expanded to
up to 2,000 MW (SIS, 2022c). The
Libyan grid in turn is linked to the Tunisian
grid, which is linked to the Algerian, which
is in turn linked to the Moroccan grid
(AFESD, 2023).

Egypt has also completed an intercon-

nection with Sudan, which became oper-
ational in 2020, with a capacity of 80
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MW, and is planned to be expanded to
300 MW (SIS, 2022¢).

Furthermore, in 2019, Egypt, Cyprus and
Greece agreed to connect their electric
grids. The planned interconnection, the
Euro-Africa Interconnector, will extend
from Egypt to Cyprus, then to Greece
through Crete, with a total length of 1,396
kilometres — 498 km from Egypt to Cyprus,
and 898 km from Cyprus to Crete, with
the lowest sub-sea point at 3,000 metres
below sea level. The planned intercon-
nection will have an initial transmission
capacity of 1,000 MW, with an estimated
cost of €2.5 billion euros for the first
stage (EuroAfrica Interconnector, 2023);
a perceived second and third stages of
the interconnection would increase trans-
mission capacity to up to 3,000 MW
(SIS, 2022a). The first stage of the elec-
tricity interconnection is planned to com-
mence in 2028-2029, for both connections
between Egypt-Cyprus, and Cyprus-Crete
(EuroAfrica Interconnector, 2023). These
ambitious electricity exporting plans have
an obvious problem nevertheless. It is
easy to notice now that surplus generation
capacities alone cannot enable electricity
exports, if actual generation is not even
enough to sustain domestic demand due
to fuel shortage. In other words, as elec-
tricity generation in Egypt is still largely
reliant on natural gas, then Egypt cannot
generate surplus electricity for exports if
it is already exporting natural gas to the
point that domestic rolling power cuts
are normalised again. Hence, only re-
newable-energy generating capacities
could provide enough surplus electricity
for exports, which means that further
large investments in renewable generation
capacities are necessary, making the
extant costly surplus thermal capacities
not very useful.

Mega renewable energy projects for ex-
porting electricity are already taking prom-
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The potential
GREGY
megaproject to
generate and
transmit green
electricity from
Egypt to the EU
offers a
different
promising model
for energy
megaprojects
and integration
in Egypt

ising steps in Egypt and neighbouring
countries in North Africa. A planned
project by the Greek Copelouzos Group,
the “GREGY Interconnector”, seeks to
invest in constructing and operating 9,500
MW of renewable energy generation ca-
pacities in Egypt. Generated electricity
will be transmitted to Greece through a
perceived 950 km electricity intercon-
nection between Egypt and Greece, which
will have a transmission capacity of 3,000
MW, and an estimated cost of €4.2 billion
(Copelouzos Group, 2023b). Two thirds
of the transmitted electricity will be con-
sumed in Greece, while a third will be ex-
ported to neighbouring European Union
(EVU) countries, making the project an ac-
cess point to exporting electricity from
Egypt to the large EU energy market,
that has been suffering since the Ukraine
War its lowest energy supplies and highest
electricity prices for over a decade (Eu-
rostat, 2024a, 2024b). The project has
already grabbed the attention of the Euro-
pean Commission, and is reportedly a
candidate for inclusion in its list of Projects
of Common Interest (PCI) and Projects
of Mutual Interest (PMI) (Copelouzos
Group, 2023a), which are key energy in-
frastructure projects that contribute to
the EU’s energy and climate objectives,
and thus benefit from streamlining of
procedures and potential grants (European
Commission, 2023).

The potential GREGY megaproject to
generate and transmit green electricity
from Egypt to the EU offers a different
promising model for energy megaprojects
and integration in Egypt. Instead of relying
on scarce public resources to fund mega
renewable energy projects and cross-
border interconnections, whether directly
or through borrowing, hence contributing
to a mounting external debt, private in-
vestments should be encouraged to gen-
erate and transmit clean energy to neigh-
bouring countries. Projects like the Benban

solar park, or the private wind farms by
Egypt's eastern coast, similarly offer a
model for private investments in renewable
energy to meet domestic demand of elec-
tricity by funding, constructing, owning,
and operating the facilities, and selling
green electricity to the national grid. Po-
tential green hydrogen private investments
could also serve both purposes, where
private companies would invest in pro-
ducing green hydrogen and its derivatives
for domestic consumption and exporting.
Green hydrogen could serve as a storage
medium for other renewable sources, and
could be exported via pipelines and ship-
ping. In addition, it is becoming increasingly
possible to replace natural gas with green
hydrogen, in fuelling gas-fired powered
plants, following investments in technical
modifications (SIEMENS, 2022a); this
could enable relying on it domestically to
fuel the gas-fired power plants that cost
billions of dollars and have been under-
utilised due to shortage of natural gas
supplies.

It is understood that large infrastructure
investments by the private sector would
require incentives and guarantees do-
mestically, and at both ends of the energy
transmission for exporting, including for
example long-term fixed-price contracts
for energy supplies, stable regulations
and tax breaks, in order to decrease the
risks. However, such incentives, or even
some state contribution to infrastructure
cost, will be less costly than entire public
financing of such large investments, par-
ticularly amid current economic crises
such as the one in Egypt. Furthermore,
foreign investments in green energy gen-
eration and transmission would most likely
require less financial support from the
Egyptian side, and might turn for that — if
needed — to the importing countries, or
the EU in the case of the GREGY project,
with the potential inclusion in the PCI/PMI
list, if eligibility conditions are met. Regu-
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latory and institutional incentives are pro-
bably what the Egyptian authorities would
need to provide. Deep and comprehensive
policy and institutional reforms would be
necessary to streamline the various stages
of such megaprojects, and to attract more
investments for this type of energy inte-
gration private projects.

Egypt could draw inspiration from the re-
forms in Morocco during the last decade,
which have been credited for the surge
in renewable energy investments in this
country during the last decade since adopt-
ing the National Energy Strategy in 2009.
Laws were promogulated to liberalise the
energy market and move away from the
state’'s monopoly in generation, transport
and distribution of electricity in order to
encourage private producers to enter the
market. Exporting electricity was also fa-
cilitated and encouraged by passing laws
allowing any private producer to export as
long as renewable sources were utilised.
Furthermore, public agencies and institutions
were set up to improve the renewable
energy market framework, support renew-
able energy research, and provide funding.
For domestic market large-scale projects,
public-private partnerships (PPPs) were
the financing mechanism of choice to derisk
such projects given the limited public fi-
nancing capabilities, and low-cost green
loans from international organisations were
relied upon if needed to finance the public
contribution to the investments (United
Nations, 2018).

Egypt could also find inspiration in the
non-financial benefits granted by the EU
to the PCI/PMI. Megaprojects for generating
and exporting energy could be granted
priority status and streamlined procedures
with a binding time limit to granting the
permits. Furthermore, environmental as-
sessments that could require years should
be improved and streamlined, and a one-
stop-shop could also be adopted to coor-
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dinate all necessary procedures for these
projects in order to bypass the discouraging
maze of the bureaucracy (European Com-
mission, 2023).

Nonetheless, these sector-specific, or even
project-specific, reforms cannot replace
the need for deeper reforms to the institu-
tions and business environment in Egypt
to encourage private investments in the
renewable energy industry and the various
sectors. Such reforms should include limiting
the distorting economic role of the military
and state-enterprises, including in the
energy market, controlling corruption, en-
suring regulatory stability, and removing
barriers to trade. Avoiding these reforms
was the driving force behind relying on
public megaprojects as an alternative de-
velopmental model to create growth and
employment during the last decade. Con-
sequences of this model are now evident
in the current economic crisis and its social
and political spillovers in Egypt, and only
by adopting such necessary reforms would
the state be able to encourage private in-
vestments, including in the energy sector
to produce, supply and export green energy
for the benefit of the Egyptian economy,
and neighbouring countries as well.

Conclusion

During the last decade, mega energy pro-
jects in Egypt have led to costly misallocation
of resources, resulting in large surplus
electricity generation capacities, with weak
exporting infrastructure, which proved to
be unfit for meeting domestic demand or
earning foreign export revenues, once fuel
supplies declined due to over-exporting of
natural gas.

Two key lessons could be drawn going
forward from the Egyptian experience with
energy megaprojects in the last decade.
The first is that only renewable energy in-

Egypt could
draw inspiration
from the
reforms in
Morocco during
the last decade,
which have
been credited
for the surge in
renewable
energy
investments
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vestments could help Egypt secure sus-
tained uninterrupted energy supplies for
domestic consumption, and also benefit
from exporting energy to neighbouring
countries. The second is that private in-
vestments or PPPs should be the choice
to implement renewable energy projects,
particularly megaprojects, rather than entire
public financing or sovereign borrowing, in
order to minimise fiscal burden on the al-
ready debt-stressed Egyptian economy.

It is likely that the private companies in-
vesting in various-sized renewable energy
projects for the domestic market could
require some financial incentives, in-
cluding grants, subsidies, tax exemptions,
and public partnership, to encourage

more companies to enter the domestic
market in order to boost competition
and production, and to promote growth
of a supporting local supply chain. Larger
corporations, on the other hand, em-
barking on multibillion-dollar megapro-
jects to generate and export green
energy to neighbouring markets would
be less expecting, or in need for such
incentives from the Egyptian state. In-
stead, Egypt should prioritise regulatory
and institutional reforms related to re-
newable energy industry and exports, in
order to attract renewable energy mega-
projects. Lessons could be drawn from
relevant measures elsewhere, including
from reforms and non-financial incentives
in Morocco and the EU.
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Introduction

Tunisia has authorised the construction
of electricity interconnection megapro-
jects from Tunisia to Europe to enable
integration with the European super grid
(or MedGrid). Predominant debates
around electricity interconnections with
Europe, and the overall energy transition
partnerships between North African na-
tions and Europe, are often dichotomous.
While some view these connections as
an opportunity to stimulate both Tunisia’s
economy and transition to greener, low-
carbon energy production (World Bank,
2028), others have pointed to their po-
tential to be exploitative, green-grabbing,
extractivist endeavours that perpetuate
post-colonial, unequal North-South power
dynamics (Ben Ammar, 2022; Hamou-
chene & Sandwell, 2023; Schuetze,
2023).This chapter analyses both the
socioeconomic benefits and the limita-
tions or disadvantages to Tunisian com-
munities, seeking to understand the ex-
tent of their potential as mutually benefi-
cial infrastructure megaprojects.

To navigate this conundrum, the chapter
examines two governance aspects re-
lated to two electricity interconnection
megaprojects, EIMed and TuNur: (1)
promoting national and subnational de-
velopment; and (2) accountability mech-
anisms. The chapter examines whether
the interconnections created through
these projects will stimulate the expan-
sion of Tunisia's power generation ca-
pacity from renewable sources and how
these projects will benefit, or harm, Tuni-
sian citizens. Further, to ensure that the
potential benefits align with Tunisia's
overall energy transition needs and prio-
rities, this chapter examines the country's
energy context and the current legislative
framework and strategies for energy
transition and the development of re-
newable energy.

The electricity trans-
mission megaprojects:
case selection

Requiring the construction of overland and
submarine High Voltage Direct Current
(HVDC) cables that cover distances of
200 km (EIMed) and 1,320 km (TuNur),
the chapter regards these trans-Mediter-
ranean interconnection infrastructure pro-
jects as megaprojects. (EIMed Project,
n.d.) is a joint venture between Tunisia and
Italy’s electricity transmission systems op-
erators, Société Tunisienne de I'Electricité
et du Gaz (STEG) and Terna. It aims to
construct a 600 megawatts (MW) direct
current undersea electricity link to connect
the Tunisian and ltalian power systems.
The project’s expected cost is €1.014 bil-
lion, half of which, i.e. €582 million to be
provided by STEG through loans. The pro-
ject will receive more than €307 million of
European Union (EU) funds from the Con-
necting Europe Facility (CEF) programme
(CEF Energy, 2023) and €248 million in
funding from the World Bank Group (World
Bank, 2023). Project funding is also pro-
vided by the government of ltaly, the Euro-
pean Bank for Reconstruction and Devel-
opment (EBRD), the European Investment
Bank (EIB) and the German Development
Bank KfW. In addition, € 23 million of con-
cessional financing was also provided by
the Green Climate Fund through the initi-
ative. Construction is due to start in 2024
with an estimated completion in 2028.

TuNur is a private export project funded by
Zammit Group (Malta), Nur Energy (UK-
based), and Armonia LLC (United States).
It is designed to connect Tunisian solar
energy to the Euro grid. It consists of the
development of a large-scale 4.5 gigawatts
(GW) (4,500 MG) hybrid - the combination
of Photovoltaic (PV) and Concentrated
Solar Power (CSP) production since CSP
features the capacity to store energy in
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molten salt, thermal storage, as a means
to address the intermittency of solar energy
(Tunur, n.d.-c) - renewable energy plants in
southern Tunisia (Rjim-Maatoug) and an
HVDC transmission line to transport elec-
tricity to Italy. This will ensure the sale of
electricity across the European market,
and, according to TuNur's website, “provide
the EU with an alternative source of basic
renewable energy and save more than 5
million tons of CO2!"(Tunur, n.d.-b). TuNur
aims to begin construction in 2027 to be
operational by 2032.

As both projects will export renewable
energy produced in Tunisia to foreign mar-
kets, detractors highlight that they are di-
verting much-needed renewables away
from the Tunisian energy mix and are instead
exploiting Tunisia's wind and abundant
solar potential for the sake of Europe’s
energy transition. Therefore, the export-
oriented nature of these projects supports
the arguments advanced by critics high-
lighting the neo-colonial and extractivist
character of energy interconnection en-
deavours. By contrast, these projects em-
phasise the mutual benefits of their inter-
connection for both the European market
and Tunisia. For instance, TuNur claims its
interconnection will supply renewable energy
to European markets while providing an
array of benefits to Tunisian communities
- including boosting subnational devel-
opment in the producing region, creating
multi-skilled employment, and boosting
trade between Tunisia and the EU (Tunur,
n.d.-b). Similarly, the EIMed project is ad-
vertised as “positioning [Tunisia] as a
regional hub for renewable energy, as it
“boosts energy security, integrates renew-
able energy sources, and reduces carbon
emissions while making the power sector
more financially viable and attracting in-
vestments in Tunisia” (World Bank, 2023).
In addition, thanks to its attendant “increased
power system flexibility delivered by the
balancing of electricity supply and demand

Policy Study n. 34

over a broader geographic area)' (Benbarka,
2023) the EIMed project is advertised as
enabling a two-way flow of electricity, rather
than an exclusively export-oriented project.
This chapter assesses the extent to which
benefits to the Tunisian economy and com-
munities are indeed possible from these
projects, beyond the use of the unexported
portion of electricity produced from re-
newables in the country’s domestic power
market.

Tunisia’s energy transi-
tion: a comprehensive
legal framework

Until 2000, Tunisia’s oil and gas reserves
and energy production facilities were able
to cover the domestic energy demand. In
addition, the country exported its surplus
oil and gas production, making the olil
sector the most important source of foreign
currency during the 1970s and 1980s.
However, since 2001, the country has suf-
fered an energy deficit, which continues to
increase due to the decline in national re-
serves of oil and gas and the continuing
increase in energy demand. Tunisia's energy
budget deficit — the gap between what is
being imported versus what is being pro-
duced and used internally — has reached
record levels in recent years, exceeding
50% compared to 10% before 2010. Ac-
cording to the current rate of development
of conventional energy reserves and pro-
jections for oil and gas production, as well
as the forecasts for increased domestic
consumption during the coming years, the
energy deficit is expected to exceed 80%
by 2035. Importantly, Tunisia’s electricity
mix is heavily reliant on natural gas; according
to the most recent data published by the
Ministry of Industry, Energy and Mines,
natural gas made up 97.8% of the electricity
mix as of the end of 2023, compared to
2.2% for renewables (Direction Générale

Export-oriented
nature of these
projects
supports the
arguments
advanced by
critics
highlighting the
neo-colonial
and extractivist
character of
energy
interconnection
endeavours
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des Stratégies et de Veille, 2023). These
figures do not, however, include electricity
generated through self-production from
solar panels on the roofs of private homes
or businesses. This is especially problematic
due to Tunisia’s reliance on imported gas
from Algeria, which supplies 60% of Tuni-
sia's gas needs. Diversification of the
electric and energy mixes is paramount to
avoid dependence on one energy source
and a sole supplier. This can be mitigated
if important new oil and gas discoveries
are made and alternative sources such as
renewable energies are developed.

As a result of the current energy situation,
there is pressure on the state budget as
energy prices are subsidised, the cost of
which has been “between 4 and 6% of
GDP, or about 13% of the total expenditures
for the period from 2006 to 2016. This
makes energy subsidies the costliest com-
ponent of Tunisia’s subsidy system”(Eibl,
2017, p. 7). As energy consumption and
the national population grow annually,
energy import demand reciprocates and
government spending continues. A gradual
transition away from fossil fuels would re-
duce the country’s energy deficit, reliance
on imported hydrocarbons, and government
spending on fuel subsidies through the in-
creased reliance on cheaper renewable
energy. It is important to note that a transition
away from fossil fuels is a slow, non-linear
process and while Tunisia — like all countries
—is still run on a hydrocarbon-based energy
system, money saved from using Tunisian
oil and gas could be used to fund further
renewable energy development. Overall,
an energy transition can provide an oppor-
tunity for Tunisia to reduce CO2 emissions
and increase revenue from exporting elec-
tricity, or green molecule fuels, to Europe,
thanks in part to its excellent solar potential.
On average, southern Tunisia receives
3,200 sunshine hours per year and solar
irradiation levels of 2,600 kWh per m2 per
year (National Agency for Energy Conser-

vation, 2023). Although the viability of a
solar project depends on several factors,
selecting locations that receive high Direct
Normal Irradiation (DNI) (Cleveland &
Morris, 2013) levels is crucial, and Tunisia
boasts figures higher than anywhere in
Europe (Karellas et al., 2015). Energy ex-
portation also has the potential to diversify
the Tunisian economy if the revenues
from exporting energy to Europe are in-
vested in productive sectors that would
generate other revenues and broaden
the economy. However, there is an im-
portant caveat to Tunisia's exportation
plan. If Tunisia's power market becomes
integrated with the EU power market,
Tunisia would have to pay EU prices. Con-
sidering the cost-of-living differences, elec-
tricity might have to be subsidised in Tuni-
sia.

It is within this context that Tunisia has
been putting in place measures to transform
its energy system. To mitigate the natural
decline in oil and gas reserves, Tunisia es-
tablished the National Agency for Energy
Management (ANME) in 1985. In addition,
the Tunisian legislature enacted the following
legal texts related to energy efficiency and
renewable energy:

- 1985: Law No. 48 of 1985 relating to
encouraging research on, production
and marketing of renewable energies:
Providing several tax concessions.

- 1990: Law No. 62 of 1990 relating to
energy efficiency: Providing tax and fi-
nancial concessions (grants and loans
at differential rates).

- 1993: Code of Investment Stimulation:
Providing financial grants and tax exemp-
tions.

- 2004: Issuance of the Energy Efficiency
Law.

- 2009: Revising the 2004 Energy Effi-
ciency Law to encourage self-production
projects to produce electricity from re-
newable energies.
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Tunisia developed its energy strategy in
the context of the globally declining levelised
cost of electricity (LCOE) for prices of
solar and wind energy (Catsaros, 2023),
the worsening energy deficit, and the rise
in oil and gas prices in global markets. In
2013 the Tunisian government held a com-
prehensive national dialogue with the par-
ticipation of all local and regional stake-
holders. This aimed to develop a new
energy approach in line with the challenges
presented at the national level and the
profound changes that have occurred in
global energy markets. This national dialogue
led to the formulation of the 2014 “National
Energy Transition Strategy”, updated in
2019, and more recently in 2023. This
strategy is focused on developing the
country’s hydrocarbon resources; improving
the country's capacity to produce, store,
and transport hydrocarbons; improving
electricity production and electrification;
and improving energy management, in-
cluding energy efficiency and development
of renewable energy.

The totality of these measures is aimed at
producing the following targets:

- Between 2014 and 2030, reducing
the use of fossil fuels by 77 Mtep, with
75% of this reduction emanating from
energy efficiency measures and 25%
emanating from increased renewables
share in the energy mix.

- Between 2014 and 2020, energy spend-
ing is cut down by 22.5 million TND
and subsidy spending is reduced by 9
million TND.

- By 2030, the energy sector creates
12000 new jobs, mainly in renewable
energy production.

- By 2030, reducing CO2 emissions by
22 MtCO2, a 45% reduction.

This strategy led to the creation of the

Tunisian Solar Rlan (Agence Nationale pour
la Maitrise de 'Energie, 2015), announced

Policy Study n. 34

in 2015. It aimed to increase the share of
renewable energies in the electric generation
capacity to 30% (later revised to 35%)
while reducing energy demand by 30% by
2030. To implement this strategy, the Min-
istry of Energy and Mines established the
Energy Transition Fund in 2014 and issued
Law No. 12 of 2015 (11 May 2015) on
the production of electricity from renewable
energies. This law was amended in 2019
by Law No. 2019-47 (29 May 2019) on
improving the investment climate. Law No.
12 of 2015 stipulated three (3) systems
for producing electricity from renewable
energies: self-consumption, independent
power generation to meet the needs of
national consumption, and power production
for exports. This law covered smaller projects
such as low-voltage self-production through
solar power on residential rooftops and
medium- to high-voltage production dedi-
cated to commercial and industrial pro-
duction capacities of minimum power; less
than 10 MW for photovoltaic energy and
less than 30 megawatts for wind energy. It
also created a concession system for the
development of megaprojects (greater than
minimum power) intended for total sale to
the STEG and for export.

The Ministry also prepared the applicable
texts represented in:

- Order No. 1123 of 2016 (24 August
20186) relating to setting the conditions
and procedures for implementing pro-
jects for the production and sale of
electricity from renewable energies.

- Decree issued on 9 February 2017 re-
lated to the approval of the specifications
for connecting to the network and
contracts for purchasing the electrical
energy produced.

Upon the 2017 completion of the legislative
framework specifying regulations for pro-
duction, network connection, and sales,
the Ministry published the plan for electricity
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production from renewable energies for
2017-2020, which — as revised in 2018 -
sought to raise the country’s total renewable
capacity from 200 MW to 1,000 MW.

Improved laws but
insufficient funds

The Tunisian Government has effectively
restructured the legal framework to facilitate
the country's energy transition: a potentially
economically astute policy. However, funding
remains a key stumbling block. Its problem
is how to finance the massive infrastructure
overhaul required to generate and distribute
green energy. Although the Tunisian elec-
tricity utility has an installed generation ca-
pacity of 5,476 MW which provides 99%
of the population with access to electricity
(World Bank, 2021), Tunisia is a fossil
fuel-poor country and has a minimal daily
production of oil that is lower than the
daily oil consumption. Thus, unlike Middle
East and North Africa (MENA) states with
hydrocarbon surpluses, Tunisia does not
possess enough oil or natural gas export
revenues that it can direct into investments
in solar and wind power infrastructure nor
into upgrading and expanding the national
transmission grid. Despite efforts to stimulate
investment in renewables through legislation
such as the abovementioned 1993 code
for investment stimulation and Law No. 12
of 2015 (11 May 2015) on the production
of electricity from renewable energies, na-
tional private investment in renewable
energy production remains scarce. There-
fore, Tunisia must seek to finance its energy
transition through other means. Publicly-
funded schemes, such as the Energy Tran-
sition Fund (Agence Nationale pour la Mai-
trise de I'Energie, n.d.), an AMNE-managed
mechanism to pool capital for investment
in energy management programs to support
the reduction of fossil fuel subsidies and
support companies seeking to reduce
energy consumption, are promising devel-

opments. However, this alone will not
provide sufficient capital to build solar and
wind energy generation plants and high
voltage (HV) distribution infrastructure to
meet Tunisia's growing energy demands
and renewable energy targets. Herein lies
the problem; an energy transition would
be beneficial for Tunisia's energy sovereignty
and CO2 reduction goals, plus potentially
beneficial for Tunisia’s economic diversifi-
cation. However, it would be challenging
for the North African state to undergo such
a transition without foreign financial support
or, as Ben Ammar proposes (2022, pp.
25-27), a comprehensive reorganisation
and decentralisation of electricity production.
Approximately 3% of Tunisian electricity is
presently produced from renewable energy
sources (International Trade Administration,
2024) and the prospect of the state meeting
the 35% by 2030 target, by itself, looks in-
creasingly untenable. Thus, establishing
partnerships with other countries could
support the energy transition. Europe is
the most obvious partner with the potential
to establish a mutually beneficial energy
collaboration; Europe needs to diversify
its electricity supply after it sanctioned the
importation of Russian gas (European
Council, 2024) and set more ambitious
renewable energy targets in the REpowerEU
plan (European Commission, 2022), while
taking temporary counter-CO2 reduction
policies such as increasing coal use to
meet demand (Seker, 2023). In addition,
the proximity between North Africa and
Southern Europe makes the prospects of
electricity interconnection and green
hydrogen exports feasible and economically
viable. As highlighted by the Tunisian
Minister of Economy and Planning Feryel
Ouerghi, during a parliament plenary session
to approve an IBRD loan to STEG as part
of the EIMed project, “electricity intercon-
nection between Tunisia and Italy will con-
tribute to Tunisia importing electricity in
summer (during peak demand) and expor-
ting our excess to Europe in winter, which
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will enable STEG to make a profit” (LEco-
nomiste Maghrébin, 2024). This win-win
arrangement is leading the EU and Euro-
pean multilateral development banks to in-
vest in green energy solutions in Tunisia.

Previous interconnection projects were
nonstarters when faced with an array of
practical obstacles. Famously, the Desertec
Industrial Initiative was abandoned in 2013
due to political, financial and technological
obstacles making it highly unrealistic (Cal-
derbank, 2013).

Since then, advancements in electricity
transmission technology have meant that
Euro-North Africa interconnection is even
more feasible. From a purely technical
viewpoint, North African-produced solar
and wind power is a viable supply source
for the European electricity market. However,
technical viability and benefits to electricity
markets should not override a critical exam-
ination of the potential socioeconomic and
development impacts of these intercon-
nection endeavours.

Assessing the socio-
economic impact of the
TuNur and EIMed projects
on Tunisian communities

Promoting national and
subnational development

This chapter finds that the megaprojects
have some moderate benefits for Tunisia’s
development, yet these benefits are con-
strained, especially since most of the fi-
nancing is in the form of loans. For a mega-
project to have a transformative economic
impact, it must create, either directly or in-
directly, meaningful employment, economic
diversification opportunities, and sustainable
development benefits, including improved
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infrastructure and the transfer of skills and
knowledge. In line with the dichotomous
discourses animating the energy transition
debate in Tunisia, interview data and desk
research revealed a lack of agreement and
conflicting narratives about whether mega-
projects meant for export promote devel-
opment at the national and subnational
levels. Tunisian government and donor nar-
ratives have highlighted the benefits of
these projects for Tunisia's development
and energy transition. For instance, the
World Bank touted the benefits of EIMed
for Tunisia, including positioning the country
as a “regional hub for renewable energy”
and “making the power sector more finan-
cially viable and attracting investments in
Tunisia” (World Bank, 2023). Similarly, in a
public webinar live-streamed on Facebook,
Deputy Director of Renewable Energy
within the Ministry of Industry, Mining, and
Energy Khaled Draouil stated that while
the government's priority is to gear renew-
able projects for domestic use, intercon-
nectivity projects with Europe are beneficial
for Tunisia in several areas at the national
and local level, stating that “we know that
projects lead to opening branches of foreign
companies, which leads to technological
transfers and employment,’ a phenomenon,
which he believes is more likely given firms’
Environmental, Social, and Governance
(ESG) requirements. Additionally, Draouil
pointed to the role of carbon footprint
taxes, such as Europe's Carbon Border
Adjustment Mechanism, positing that “if
products are produced in factories that
are powered by renewable energy, this
will increase their chances of being exported
and also attract investment for other in-
dustries to be installed in these regions”
(Natural Resource Governance Institute,
2023).

By contrast, others view foreign funding of
renewable megaprojects in strictly extractivist
terms. For instance, investigative journalist
Aida Delpuech described it as a green-
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washing attempt to feign investment in the
Tunisian energy sector. Similarly, Saber
Ammar, Project Manager at the Humanist
Institute for Development Cooperation
(Hivos), pointed out that, rather than pro-
moting development, these megaprojects
exploit already degraded infrastructure, ar-
guing that the TuNur project will use the
national electricity grid to transmit renewable
energy from Rjim Maatoug to the north
coast, and that “they’re going to use the
national grid, without making STEG benefit
from it. They [TuNur] are going to give a
little bit of money, basically nothing” (S.
Ammar, personal communication, October
28, 2023).

This research has found evidence in favour
of these megaprojects and their provision
of moderate positive impacts on national
and subnational development in Tunisia.
First, this research finds evidence sup-
porting the argument that megaprojects
have a positive indirect impact through
spurring more funding and investments
in Tunisia's economy generally and its re-
newables sector specifically. For instance,
in 2020, TuNur won a bid for a 10 MW
solar project as part of Tunisia’s third
round of the authorisation regime launched
in 2019 (Bouafii, n.d.). This project, called
Taget Gabes 10 MW, is scheduled to
“deliver all power to STEG, to help supply
over 4,000 Tunisian homes and save over
8,500 tons of CO2 per year” (Tunur, n.d.-
a). In addition, due to its positioning in
the central coastal governorate of Gabes,
long affected by the negative environmental
impacts of oil refining, a renewable project
will have a positive impact on the region’s
environment and local economy. This
move could be interpreted as TuNur sup-
porting Tunisia in its effort to meet its
electricity needs rather than only operating
as an exporting company.

Second, these megaprojects will have
positive impacts on Tunisia’s infrastructure,

including through improving the country's
fraying electricity grid. As Draouil stated
in the public webinar referring to the
EIMed project, “for the interconnection
with [taly for instance, to transport the
electricity from the south to the Tunisian
coast, the donor invested in the grid,
which benefits us in the long run as there
will have been improvements to our na-
tional grid” (Natural Resource Governance
Institute, 2023). This was confirmed by
the World Bank, which states that the
project will fund the construction of “(a)
a new 400/225 kV substation in Grom-
balia, (b) a new 400 kV double-circuit
overhead transmission lines (OHTL) of
65 km length from the new HVDC con-
verter station to the 400 kV Grombalia 2
substation, and (c) a new 400 kV single-
circuit OHTL of 51 km from Grombalia 2
substation to the existing Mornaguia sub-
station” (Benbarka, 2023, p. 10). Similarly,
according to the TuNur website, the com-
pany claims that its Italy transmission line
will start with the connection point to the
power plant in Southern Tunisia via +/-
525 kV AC and DC overhead lines spanning
660 km to the landfall point in Northern
Tunisia (Tunur, n.d.-c).

Third, these megaprojects and the part-
nerships between Tunisia on the one hand
and European states and donors on the
other can help Tunisia position itself as a
regional renewable energy hub and a green
corridor between Africa and Europe, which
in turn will help ensure continued invest-
ments and technical transfers to the country.
For instance, as the EIMed project works
directly with STEG, knowledge transfer to
STEG staff and management to support
project implementation is included as part
of donor requirements for “capacity building
to STEG staff and Project Implementation
Unit (PIU)" (Benbarka, 2023, p. 11). In
addition, the World Bank, one of the pro-
ject's funders, claims that “technical assis-
tance by the World Bank Group will include
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helping to establish a renewable energy
Center of Excellence to position Tunisia
as a training hub for renewable energy
projects in the North Africa region” (World
Bank, 2023).

This World Bank initiative, with additional
funding through a Green Climate Fund
grant, will include the recruitment of
trainers/teachers and associated educa-
tional institution staff. However, no esti-
mated numbers of teachers and staff
have been provided (Benbarka, 2023, p.
11). In addition, this centre of excellence
will include “(b) capacity development
which will feature two pilot training courses
at vocational level (e.g., RE construction,
maintenance and electrician skills) and a
course at undergraduate level (e.g., en-
gineering, planning and management),
and (c) engagement with domestic firms
about how to engage in RE projects”
(Benbarka, 2023, p. 12).

While this chapter found evidence of na-
tional and subnational development bene-
fits emanating from these megaprojects,
these benefits are limited and largely
overstated by their proponents. For in-
stance, a training and excellence centre
is important and conducive to knowledge
transfer and the creation of medium- to
high-skilled labourers. However, the low
number of workers required in renewable
projects does not guarantee job prospects
for future graduates. Indeed, the Project
Information Document (PID) and the Envi-
ronmental and Social Impact Assessment
(ESIA) confirm that EIMed's job creation
prospects are modest, estimated at ap-
proximately 300 workers (Benbarka, 2023,
p. 16). These 300 workers will make up
the semi-skilled to unskilled construction
workforce during the construction phase
of the project, while only an estimated 25
to 30 workers will be needed during the
longer term “operation phase, which will
primarily entail the O&M [operations and
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management] and security services of the
converter station” (EBRD, 2023b, p. 115).

As per World Bank requirements, and in
order to “provide temporary or more long-
term employment opportunities to some of
the affected communities, the borrower
will require contractors to recruit construction
workers from the country, with preference
given to recruitment of workers from Pro-
ject-affected communities” (Benbarka,
2023, p. 16). However, due to the medium
or high skills required for the operation
phase workforce, these longer-term 20-
25 jobs will “likely be hired at a regional or
national level more than local. Moreover,
the number of workers employed in this
phase will be low” (EBRD, 2023b, p. 120).

Despite the low number of long-term
workers to be recruited from the affected
communities, the ESIA classifies the positive
economic impact of temporary employment
as “moderate (positive)” (EBRD, 2023b,
p. 116). This assessment is potentially
made based on the assumption of indirect
employment opportunities that would be
created through the project'’s supply chain,
including through “the procurement of
goods and services from local companies,
which will further increase jobs in the do-
mestic market,’ as well as the income,
taxes, and expenditure effects resulting
from wages and increased income related
to the project (EBRD, 2023b, p. 116).

While EIMed provided realistic estimates
depicting the low number of short- and
long-term workers to be hired during the
project period, TuNur depicts a grossly
exaggerated picture of the job creation
opportunities of its project, claiming that
the project will “create more than 20,000
direct and indirect jobs, in a region where
the number of candidates leaving for Europe
continues to grow” (Delpuech & Poletti,
2022). How TuNur arrived at these projec-
tions is unclear, as is the distinction between
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short-term unskilled construction jobs and
longer-term, highly skilled operation jobs.
As Delpuech wondered, “How long would
the [jobs] last? Are they for a two-year
period of the construction phase or the
whole project?”(A. Delpuech, personal
communication, October 28, 2023). In ad-
dition, since the Rjim Maatoug site is under
military management (Delpuech & Poletti,
2022), the project's indirect job creation
prospects are also overstated. As Delpuech
explained, “these plants are closed. In Mo-
rocco, we were only allowed 2 km away
from the (Noor) plant (Heidelberg Materials,
n.d.). It's guarded by the military and they
become like a parallel world in the region”
(A. Delpuech, personal communication,
October 28, 2023). This would be due to
security concerns for such infrastructure,
leading to the facility’s isolation. This hinders
local economic integration.

Previous attempted megaprojects in the
North African region have also advanced
untrue and exaggerated promises about
their projects’ job creation potential. For
instance, planners of the Desertec Industrial
Initiative claimed it would create job op-
portunities in the EU and MENA countries.
However, on the MENA side, these would
have mostly consisted of temporary work
in the plant construction phase, while “only
a relatively small part of the employment
opportunities will be created during the
operation and maintenance phase” (Klawitter
& Schinke, 2011, p. 36). In 2011, Daniel
Ayuk Mbi Egbe of the African Network for
Solar Energy (ANSOLE, 2024) raised con-
cerns about Desertec's job creation and
technology transfer plans, claiming Euro-
peans rather than Africans would find work
(Hamouchene, 2015). In Tunisia, the private
sector seems to be favouring foreign com-
panies and staff at the expense of nationals,
as “of the 22 renewable energy projects,
only half have Tunisian project leaders and
only four are exclusively led by Tunisian
firms” (El Amine, 2023).

These overstated promises are fuelling
further distrust in the potential positive im-
pacts of megaprojects on sustainable de-
velopment in Tunisia. Indeed, Ammar
doubted the validity of TuNur’s job creation
claims and thought these promises were
misleading and were meant to convince
the Tunisian people to support such projects.
He claims to have witnessed local govern-
ment officials telling people to allocate or
sell their lands, and accuses TuNur of lying
about providing employment and investing
in Tunisia.(S. Ammar, personal communi-
cation, October 28, 2023).

Notably, off-the-record conversations with
Tunisian government officials have revealed
that neither TuNur (UK) Ltd nor its Tunisia
branch have signed a concession with the
Tunisian government for their interconnection
project. Further, as TuNur has been regis-
tered as a private limited company in the
United Kingdom (UK) since 2011, it is
required to publish financial information on
the UK government's centralised register
of companies (Companies House, 2024).
According to its latest financial reports,
the company does not generate any revenue
and has accumulated losses, as of 31 De-
cember 2022, of 6,372,591 euros (Com-
panies House, 2024). It is therefore clear
that this company does not currently pos-
sess the funding to support its claims
about its megaproject or any of the infra-
structure and job creation benefits touted
on its website. This explains the lack of
transparency of TuNur and the unavailability
of any representatives for interviews. As
Delpuech confirmed from her investigative
work, she found it challenging to collect
information about TuNur's work, stating
that “we were lucky to have spoken to a
representative from TuNur, and then some
of the things he said were off the record,
but he was the only one answering. They
seem to be secretive” (A. Delpuech, per-
sonal communication, October 28, 2023).
This is highly problematic as it compounds
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citizens’ mistrust in private investment in
renewables, which risks creating further
disengagement and lack of societal ac-
ceptance, potentially hindering Tunisia’s
energy transition. The information vacuum
allows the perpetuation of the narrative
around foreign funding as an exploitative,
neo-colonialist venture that will provide
energy for Europe whilst neglecting Tunisian
needs (Hamouchene, 2017).

Government funding and investment present
another key limitation to the positive socio-
economic potential of interconnection mega-
projects. First, while a critique of the gaps
and shortcomings of climate mitigation and
adaptation financing is beyond the scope
of this chapter, the nature of the funding
attached to megaprojects carries implica-
tions for sustainable development in recipient
countries such as Tunisia. For instance,
funding for the EIMed project is almost ex-
clusively in the form of loans and conces-
sional loans. While this can ensure that
Tunisia has the financial capacity necessary
to ensure the implementation of this mega-
project, it risks putting Tunisia even further
in debt, in turn putting pressure on limited
foreign currency reserves. In addition, the
infrastructure improvements promised within
the EIMed project, including the aforemen-
tioned electricity grid improvements, will
also be carried out through loans, rather
than grants. Indeed, the World Bank project
information document states that the Tunisia
grid reinforcement will cost an estimated
€110 million, consisting of a€91.2 million
International Bank for Reconstructions and
Development (IBRD) loan and € 18.8 million
Green Climate Fund loan.

Second, the interconnection project will
support Tunisia’s aim of managing the peak
domestic electricity demand through en-
abling it to export excess electricity pro-
duction in winter while importing electricity
from Europe to meet the summer peak in
electricity demand. While the export rev-

Policy Study n. 34

enues may contribute to replenishing Tuni-
sia’s foreign reserves, the country will also
have to purchase electricity at European
prices using foreign currency, therefore
diminishing and potentially cancelling out
any net profits from this arrangement. As
the government and proponents of this
project are estimating that EIMed will help
reduce the cost of electricity for households
(Bahoury, 2024), continued government
spending on subsidies may be to enable
that.

This section demonstrates that the inter-
connection megaprojects have the potential
for limited positive impacts on national and
subnational development in Tunisia. How-
ever, as revealed through this research,
the TuNur project remains theoretical, as
the company does not currently hold the
funding nor the government approval to
carry out its advertised megaproject. While
the EIMed megaproject is in a more ad-
vanced state and its funding is already se-
cured, its stated benefits will remain to be
seen during the construction and operations
phases. Oversight and accountability mech-
anisms are therefore essential to ensure
that these megaprojects deliver on their
development promises.

Accountability and oversight
mechanisms

Transparency is a key prerequisite for ac-
countability and oversight. This research
finds positive transparent practices associ-
ated with the EIMed project. First, donors
and the Tunisian government have effectively
communicated the details of the ElMed
megaproject and its financing to the public.
This is evidenced by the World Bank's
official announcement of the project’s fund-
ing and publication of key project docu-
ments, as well as the plethora of Arabic
and French language media pieces available
across Tunisian print media and radio, for

Oversight and
accountability
mechanisms are
therefore
essential to
ensure that
these
megaprojects
deliver on their
development
promises
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which parliamentarians and officials from
the Ministry of Industry and Energy have
provided official statements (Bahoury, 2024;
Ben Mohammed, 2024; Khdimallah, 2023;
Mosaique FM, 2024). These articles and
official statements detail the project’s fund-
ing, scope, and role in achieving Tunisia’s
strategic energy transition goals (Al Zagh-
lami, 2023; Mosaique FM, 2022; Tuniscope,
2022). Such efforts in publicising the
project and its scope and benefits for
Tunisia are positive and important to ensure
societal acceptance of this megaproject
and public buy-in for the country’s overall
energy transition efforts.

Second, as part of the EIMed project, the
Tunisian government is obligated to abide
by project donors’ requirements, including
through the preparation and publication of
project feasibility studies, stakeholder en-
gagement plans, environmental and social
impact assessment and management, and
sustainability. Funding for the EIMed project
was secured from the Connecting Europe
Facility (CEF) and the World Bank's Country
Partnership Framework (CPF) (Nova, 2024).
Both funding agreements entail transparency
provisions. For instance, a condition of the
CEF funding is the presence of “transparent,
accountable and adequate monitoring and
reporting measures, including measurable
indicators” (EUR-Lex, n.d.) and therefore
recipients of funds are subject to reporting
requirements. Similarly, the World Bank
CPF emphasises transparency and ac-
countability in the use of resources. This
involves mechanisms for public participation,
disclosure of project information, and in-
dependent oversight to prevent corruption
and ensure that funds are used effectively.
Importantly, it includes safeguards to ensure
that projects are implemented in an envi-
ronmentally and socially sustainable manner.
Thanks to these donor requirements, key
documents related to the EIMed project,
such as the feasibility studies, Stakeholder
Engagement Plan (SEP), Environmental

and Social Impact Assessment (ESIA),
and Resettlement Action Plan (RAP) are
published online (Bahri et al., 2023).

Environmental and social impact as-
sessments (ESIA) and mitigation plans
with a grain of salt

The public availability of key project docu-
ments is an essential step towards ensuring
that the public, civil society and oversight
actors have access to the necessary in-
formation to assess the project’s delivery
of its stated benefits and the mitigation of
its harms. For instance, the project’'s ESIA
seeks to assess the negative environmental
and social impacts the project could have
and provides appropriate mitigation plans.
It is therefore a crucial tool for citizens to
hold the government accountable for the
mitigation plans it put in place to offset any
negative impacts on the environment and
the local communities.

However, while transparency is an important
step towards ensuring oversight and ac-
countability, it is important to note that the
mere publication of these documents does
not guarantee effective accountability and
oversight. First, an independent evaluation
of the comprehensiveness and accuracy
of the existing ESIA is necessary as the
ESIA pointed to some potential environ-
mental risks associated with the construction
phase of the EIMed project. For instance,
it points to how constructing the overhead
line (OHL) between Mornaguia and Mlaabi
provides a high risk of collision for both mi-
gratory and wetland/forest resident bird
species (EBRD, 2023b, p. 98). It therefore
recommends that construction is 1 to 7
km away from Lebna wetland and Important
Bird Area sites and the OHL is fitted with
anti-collision devices (EBRD, 2023b, p.
100). The ESIA deems that the risks and
potential impacts associated with the under-
water component of the project, namely
the installation of the submarine cables,
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are likely to have a low impact on marine
habitats and biodiversity on the condition
that suitable digging techniques (ploughing
and/or jetting) are used (EBRD, 2023c).

Despite recognising other potential risks,
such as seabed contamination, change in
the energy of the physical environment,
disturbance and/or harm to marine fauna,
and underwater noise, the ESIA states
that “the project’s overall impact has been
evaluated to be negligible and therefore
mitigation measures that will lead to net
gain are most likely not required but will be
confirmed during detailed design” (EBRD,
2023c, p. 19). The ESIA also finds “no im-
pacts on cultural heritage” associated with
the project, and it found “the magnitude of
the impact on local economic activities”
was considered “moderate” (EBRD, 2023c,
p. 112).

These findings are in stark contrast to the
World Bank’s categorisation of the EIMed
project as “Category A", suggesting that it
will have “significant adverse environmental
impacts that are sensitive, diverse, or un-
precedented” (Elmed Studies, 2018, p.
8). This gap is also highlighted by the
EBRB, which assessed the current ESIA
and “identified insufficient assessment of
risks and impacts on marine and terrestrial
biodiversity, impacts on livelihoods, restric-
tions of access, insufficient stakeholder
identification and engagement, and the
need to conduct a Critical Habitat As-
sessment, a navigational risk assessment
and additional socioeconomic impact as-
sessment” (EBRD, 2023a). Therefore,
specialised environmental civil society
actors in Tunisia need to examine and
evaluate publicly available project documents
such as the ESIA and raise any concerns
about gaps or inaccuracies.

As the next subsection illustrates, even

with a comprehensive and accurate ESIA
and mitigation plan in place, accountability
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and oversight are not guaranteed without
meaningful citizen engagement.

The need to implement public
consultation plans

Institutional reform is necessary to ensure
the implementation of accountability and
oversight mechanisms for megaprojects in
Tunisia. As stated above, government offi-
cials and donors have endeavoured to
publicise the benefits of the EIMed project
for Tunisia's economy and energy transition.
While this is a positive transparency step,
it risks amounting to propaganda if not
balanced with honest communication on
the potential risks and the establishment
of effective mechanisms to gather and ad-
dress citizen concerns. When policy-making
includes collecting the public’s perspectives
through public consultation mechanisms,
it can increase oversight as policy-makers
must justify how public perspectives are
included. Also, it makes holding decision-
makers accountable for their actions and
decisions easier.

Public consultations are required by Tunisian
law under Decree 328-2018 of 29 March
2018, which stipulates in Article 3 the
need for local and central institutions to
engage in “an interactive process enabling
concerned parties to present their sug-
gestions and observations about a public
policy during its development by a public
entity” (Official Journal of the Tunisian Re-
public, 2018). Further, public consultation
is a funding condition of the EIMed project.
For instance, the CEF requires funding re-
cipients to “ensure public consultation in
compliance with applicable Union and na-
tional law” (EUR-Lex, n.d.). Similarly, the
EBRD stipulates that “community safety
and security, and employment expectations
will also need to be thoroughly addressed
through enhanced stakeholder engagement
and management plans” (EBRD, 2023a).
This research found evidence of thorough

Even with a
comprehensive
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ESIA and
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While the
existence of
legal
dispositions and
donor
conditionality
are conducive to
accountability
and oversight of
megaprojects,
an
implementation
gap exists

public consultation plans embedded
throughout the EIMed project cycle. These
plans are detailed in the project’'s Stake-
holder Engagement Plan (SEP), which was
produced in 2018 and made publicly avail-
able. The SEP sets out various methods
of citizen consultation and information
during the project preparation phase, in-
cluding through public consultations, small
group meetings, pamphlets, a Facebook
page, and radio. These mechanisms are
aimed at achieving the following specific
outcomes:

* Awareness about project objectives
raised among stakeholders;

* Project affected persons (PAPs) in-
formed about project adverse impacts,
mitigation measures and their entitle-
ments;

* Contact information shared with stake-
holders;

* Awareness about project impacts
raised among stakeholders, and con-
sensus reached, about project bene-
fits;

* Public awareness raised, and project
benefits understood;

* Shareholders informed, and endorsing
the project;

 Safeguards instruments (Environ-
mental and social impact assessment
[ESIA] and resettlement Action Plan
[RAP] prepared timely, in consensus
with PAPs and other stakeholders;

* Grievance redress mechanism pre-
pared in consensus, and timely
[manner] (Elmed Studies, 2018, p.
18).

In addition, the SEP sets out plans to hold
three “Open house” meetings for dis-
cussions and compilation of complaints
from people affected by the project (Eimed
Studies, 2018, p. 18).

Desk research reveals evidence of Terna
conducting public consultations in ltaly
during the project preparation phase be-

tween September 2020 and July 2021
(NS Energy, 2023). Indeed, the ElMed
project website provides details about the
public consultation undertaken on the ltalian
side, detailing that “Terna met with residents
from the municipalities of Campobello di
Mazara, Castelvetrano and Partanna in
Sicily to present the project” (Terna &
STEG, n.d.). By contrast, this research
found no evidence online of any public
consultations undertaken by STEG in the
affected regions of Tunisia. In the absence
of government communication on this issue,
it is therefore unclear whether any public
consultations have taken place in Tunisia
as part of the EIMed project's preparation
phase. In addition, the Tunisian government's
portal for online public consultations shows
no ongoing consultations and does not
display any previous consultations regarding
the EIMed project (Presidency of the Gov-
ernment - Electronic Administration Unit,
n.d.). As construction works are planned
to start in 2024, any unachieved public
consultations planned for the preparation
phase risk not being accomplished. This
means that the ESIA and resettlement
action plan were not prepared in consensus
with project-affected persons, nor was a
grievance redress mechanism developed
in line with the project’s stakeholder en-
gagement plan. This suggests that, while
the existence of legal dispositions and
donor conditionality are conducive to ac-
countability and oversight of megaprojects,
an implementation gap exists. Therefore,
institutional reform is required to contribute
to filling this implementation gap.

The limits of donor-imposed
accountability and oversight
mechanisms: the need for
institutional reform

This section has so far revealed positive
signs of donor-imposed accountability and
oversight mechanisms related to the EIMed
project. While this bodes well for EIMed, it
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is important for Tunisia's overall energy
transition that accountability be derived
from government regulation and sound
public sector governance, rather than
rely on donor requirements. For instance,
while the development of environmental
impact assessments is required under
Tunisian law thanks to Decree N°2005-
1991 regarding EIA processes, there is
no obligation in the Tunisian legal frame-
work for publishing ESIA reports. This
means that ESIAs for future projects
may not be made publicly available if
donors do not require them.

Similarly, despite the advances in the
legislative framework governing renew-
able energy production in Tunisia, the
institutional framework continues to lag,
leading to overlap in responsibilities and
conflicts of interest. One key institutional
conflict of interest resides with STEG's
highly centralised control of the energy
sector (El Amine, 2023). For instance,
STEG continues to be solely responsible
for setting electricity prices, including
those emanating from renewable energy.
This is problematic in the current context
considering that STEG also produces
renewable energy while the current legal
framework obligates foreign companies
operating in Tunisia to sell their produced
renewable energy to STEG. Therefore,
accountability during negotiations be-
tween the Tunisian government and for-
eign companies can only be ensured
with the creation of an independent
regulatory body responsible for over-
coming conflicts of interest. In turn, the
added layer of oversight and account-
ability a national regulatory body will
provide is beneficial for Tunisia's suc-
cessful energy transition. In addition to
protecting consumers from price fluctu-
ations. A regulatory commission guar-
antees transparency and price stability,
which consequently encourages invest-
ment in the energy industry and the cre-
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ation of market regulations (Mokrani,
2022, p. 12).

Before the CPF could be agreed upon, a
Systematic Country Diagnostic (SCD) was
undertaken to identify how the funding
could “most effectively and sustainably
achieve the poverty reduction and shared
prosperity goals” (World Bank, 2022). An
SCD aims to identify the quality of govern-
ance by assessing factors such as trans-
parency and accountability (World Bank
Group, 2017). The Tunisia SCD identifies
the high need to improve service delivery
SOEs, such as STEG and SONEDE,
pointing to poor governance regarding
“transparency, internal governance, the
strategic management of SOE portfolios
(ownership functions, and monitoring of
performance and compliance), and re-
cruitment and retention of staff with the
requisite skills” (World Bank, 2022). Fur-
thermore, the SDC suggests transparency
and anti-corruption reforms may face re-
sistance from key SOEs (and their unions)
(World Bank, 2022). Indeed, STEG does
not have an excellent track record re-
garding public consultation and account-
ability before constructing renewable
energy projects. The residents of Borj
Essalhi, in the Cap Bon peninsula of
northeast Tunisia, were not suitably in-
formed or consulted before the turbines
of the Sidi Daoud wind farm were con-
structed near their homes (Delpuech &
Poletti, 2021). Residents argued they
were misled or forced into leasing their
land. At the same time, the wind farm
has impacted farmers’ livelihood, caused
noise pollution, damaged the land, and
interfered with migratory birds’ flight
paths(Delpuech & Poletti, 2021). The lack
of STEG accountability for these harms
inflicted on the communities of Borj Essalhi
suggests significant pressure would need
to be applied to ensure any accountability
or oversight mechanisms are established
in Tunisia’s energy transition.

Residents
argued they
were misled or
forced into
leasing their
land
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The overall
benefits for
Tunisia from
megaprojects
are moderate
and largely
exaggerated by
donors and the
implementing
government
alike

Who benefits?

Tunisia has embarked on an energy tran-
sition to address its growing energy deficit
and diversify its energy and electricity
mixes, which are heavily dependent on
gas imports from Algeria. Attracting in-
vestment to ramp up renewable energy
production is an important pillar in Tunisia’s
energy transition, with the understanding
that foreign investment in large renewables
and interconnection electricity projects
will boost clean energy production and
yield important benefits for Tunisia’s fledg-
ling economy.

This chapter examined the socioeconomic
impacts of the EIMed and TuNur electricity
interconnection megaprojects on Tunisia.
This research revealed that TuNur's inter-
connectivity megaproject only exists on
the company’'s website, as the company
has not secured any funding or a govern-
ment concession to undertake a project of
the claimed scale in Tunisia.

This research finds that the EIMed project
has some positive impacts on national and
subnational development in Tunisia and to-
wards increasing the country’s energy in-
dependence. This project offers a relative
rebuttal to the critique of megaprojects as
solely exploitative of Tunisia's resources
within a one-way relationship in which Eu-
rope benefits from North Africa’s sun and
wind for its own energy transition. Rather,
electricity interconnection with Europe can
offer a two-way flow of electricity, enabling
Tunisia to better manage the peaks and
troughs in its energy demand. However,
the caveat to this is the fact that Tunisia
will be obligated to purchase this electricity
at European prices with its already dwindling
foreign reserves. For a country facing a
compounded economic crisis, a more fi-
nancially and environmentally sustainable
solution would be to focus its resources
and capacities on energy efficiency

measures geared towards reducing do-
mestic electricity demand.

In a similar vein, this research reveals that
the overall benefits for Tunisia from mega-
projects are moderate and largely exag-
gerated by donors and the implementing
government alike. This is consistent with
literature revealing the limited positive
impact of renewable energy megaprojects
on macroeconomic development and the
livelihoods of local communities. As some
critical voices highlighted, “mega-projects
are united by their extreme complexity (both
in technical and human terms) and by a
long record of poor delivery” (Brookes,
2015, p. 241). For instance, the employment
potential of the EIMed project is moderate,
with an estimated 300 short-term con-
struction jobs created and 25-30 longer-
term positions during the operational phase.
This is not surprising given the poor track
record of renewable projects in directly
stimulating employment. For example, the
Noor Solar plant in Ouarzazate, Morocco,
one of the largest concentrated solar power
plants in the world, created 1,000 con-
struction phase jobs and only 60 permanent
operations and maintenance jobs (He-
liosCSP, 2023). Furthermore, detractors
have highlighted how the Noor plant has
been a drain rather than a boon for the
Moroccan economy, citing examples such
as the “contractual arrangements between
the Moroccan Agency for Sustainable
Energy (MASEN), the Office Nationale de
I'Electricité et de 'Eau (ONEE), and Saudi
ACWA, which operates and maintains the
Noor plant together with MASEN, have—
for instance—led to major losses by publicly
owned MASEN. In 2020, these amounted
to €75 million” (Schuetze, 2023, p. 13).

This merits a critical examination of Tunisia's
and North African nations’ emphasis on
north-south partnerships and the devel-
opment of megaprojects as a central el-
ement in their energy transition strategies.
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Otherwise, a focus on megaprojects at
the expense of investment in decentralised,
community-focused electricity generation
solutions risks leading to a situation in
which “the most marginal people are the
ones who are going to pay the cost of the
energy transition. And that's not fair” (S.
Ammar, personal communication, October
28, 2023).

Indeed, while megaprojects such as EIMed
bring in funding to improve infrastructure
and increase energy supply, this funding is
largely through loans, further indebting the
country. While EIMed'’s funding has already
been negotiated and secured in the form
of loans, future projects should be negotiated
through alternative climate funding means
which do not risk further indebting already
cash-strapped developing countries. For
instance, Tunisia can seek to secure grants
or engage in “debt-for-nature swaps” —
whereby parts of its existing debts are
cancelled in exchange for investments in
environmental conservation measures
(Assab & Al Hamawi, 2023).

This chapter found transparency measures
implemented by the ElMed project, sug-
gesting a positive move towards account-
ability and oversight. However, it is important
to note that transparency alone does not
guarantee effective accountability and over-
sight. Oversight actors must seek to inde-
pendently evaluate the merits and accuracy
of published documents, such as the ESIA,
while advocating to hold the government
accountable for their stated promises and
mitigation plans. Notably, this research
identified a gap between legal and donor
requirements on the one hand and imple-
mentation on the other. For instance, despite
public consultations being stipulated in
Tunisian law and as a donor requirement
for the EIMed project, no evidence was
found to indicate that required public con-
sultations took place during the preparation
phase of EIMed. This suggests that, while
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donor-imposed accountability and oversight
measures are welcome, they should not
jettison the need for institutional reform
within the Tunisian energy sector to ensure
a well-governed energy transition.

While state-owned enterprise (SOE) gov-
ernance reform is a current priority for
Tunisia, emphasised by International Mon-
etary Fund (IMF) loan conditionality, re-
forming STEG is urgently required to
support a just and successful energy tran-
sition in Tunisia. Overall, improvements in
the governance of energy sector SOEs
are required for Tunisia to ensure a suc-
cessful energy transition. The country’s key
energy SOEs continue to be entangled in
a vicious cycle of poor financial management
which hinders the state’s ability to overcome
debt and ensure revenue flows from its
energy sector. For instance, the govern-
ment's delayed payment of its electricity
and gas bills to STEG has in part led to
the accumulation of STEG debts towards
its gas providers, namely Tunisia’s state-
owned oil and gas operator Entreprise
Tunisienne d'Activités Pétrolieres (ETAP)
and the Algerian Sonatrach. ETAP has
subsequently suffered its worst financial
deficit since its creation in 1974, leading
the government in 2020 to seize its bank
accounts due to its failure to pay its oil tax
(Business News, 2020). In addition, as
STEG defaulted on paying its debt to Son-
atrach for imported gas, the government
had to intervene and pay 80% of STEG's
$400 million debt to the Algerian SOE
(Mosaique FM, 2020). This unsustainable
trend amongst public energy institutions
and SOEs calls for a restructuring of these
enterprises and their financial management
and relationship with the state (Khdimallah,
2023).

Tunisia can draw lessons from Turkey's
successful electricity market liberalisation
process. This successfully restructured the
Turkish Electricity Authority, a vertically
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structured state-owned enterprise which
dominated electricity generation, trans-
mission and distribution (Baghe & Taymaz,
2008, p. 1604) through a controlled “un-
bundling” to create separate generation
and transmission companies as well as an
energy exchange that operates day-ahead
trading, intra-day trading, and electricity
futures markets. Overseen by Turkey's sep-
arate Energy Regulatory Market Authority,
the ongoing liberalisation process has en-
abled the robust participation of private
companies as well as closer cooperation
and coordination with the EU electricity
market.

Recommendations

* In addition to trans-Mediterranean
electrical interconnection megapro-
jects, Tunisia must pursue commu-
nity-focused electricity generation

solutions as part of its energy tran-

sition strategy.
* Transparency and oversight mech-
anisms need to be maintained
through the construction and op-
eration of the EIMed project to en-
sure environmental risks are mini-
mised.

Tunisia should seek to fund its
energy transition through grants
and engage in debt-for-nature
swaps, rather than securing loans
that risk putting the country deeper
in debt.
The government must engage in
governance and financial manage-
ment reform and restructuring of
STEG to end unsustainable prac-
tices and resourcefully support Tuni-
sian’s energy transition. This could
include the creation of an indepen-
dent energy regulatory body.
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Introduction

The demand for energy is increasing at
an unprecedented rate around the globe.
As a result, many countries are exploring
ways to meet their energy needs while
addressing climate change concerns.
In North African (NA) countries such as
Morocco, Algeria, Tunisia and Egypt,
energy megaprojects have been imple-
mented to meet the growing demand.
However, the EU (EU) recognises that
these projects present strategic con-
siderations, and it is essential to under-
stand the EU'’s role in supporting these
projects. Megaprojects are large-scale
and complex infrastructure projects in-
volving the collaboration of several public
and private entities in a multiple-year
timeframe. These projects are usually
characterised by high risk and complexity,
as well as significant capital investment.
Furthermore, megaprojects seek to
achieve significant economic, social,
and/or ecological impacts. While these
projects typically cost at least $1 billion,
a high-risk, complex project costing less
than $1 billion may be considered a
megaproject, depending on the magni-
tude of the transformational effects on
the country in which they are devel-
oped.

This chapter aims to elucidate the stra-
tegic considerations for the EU on energy
megaprojects in NA countries, specifically
Morocco, Algeria, Tunisia, and Egypt.
This chapter examines the EU in these
countries through a multiple-case study
approach based on secondary data and
country profile strategies. This chapter
provides recommendations for the EU
to support energy megaprojects in North
Africa, which include strengthening its
partnership with the studied countries.
It is crucial to develop a long-term part-
nership with evolving objectives. By
doing so, the EU can support short-

term objectives such as economic de-
velopment, reliable energy systems, gen-
erating employment opportunities, and
maintaining energy security. Furthermore,
the EU can increase exports of services
and goods, improve relationships and
soft power, and strengthen long-term
collaboration. This chapter also considers
the potential of renewable energy sources
in NA countries and the EU’s role in
supporting their development.

The chapter is structured as follows:
section 4.1 presents the EUs strategic
objectives and challenges in NA coun-
tries, and the relevance of such NA
countries to meet those objectives. Sec-
tion 4.2 presents the country profile
case studies, namely Algeria, Egypt,
Morocco, and Tunisia. Section 4.3 pres-
ents the main EU initiatives directed to-
wards NA countries, and the main in-
struments usually employed by the EU
and its member states, distinguishing
between financial instruments, policy
mechanisms, and industrial cooperations.
Section 4.4 includes the proposed strat-
egies and lateral considerations con-
cerning the allocation of risk in energy
megaprojects, distinguishing the rel-
evance of such projects’ risk for alter-
native technologies. Finally, section 4.5.
presents the concluding remarks and
recommendations for the EU and its
members.

EU strategic objectives
and challenges in NA
countries

The EU and its member states have
promoted over the years multiple projects
and policies to favour international co-
operation and improve the sustainability
of energy systems. Supporting Africa
is, in general, a shared priority between
Europe and Africa. Wide access to
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energy is a key component for the de-
velopment of social infrastructure and
services, such as healthcare and edu-
cation, which can ultimately boost econ-
omic development and industrialisation
(Africa-EU Energy Partnership, n.d.).

Due to its proximity with Europe, NA
countries are of strategic importance to
the EU, in which investment for a just
energy transition is fair and equitable,
and supports the implementation of Na-
tionally Determined Contributions (NDC)
and National Adaptation Plans (NAPs)
of African countries under the Paris
Agreement to enhance mitigation and
adaptation (AU-EU, 2022). African coun-
tries, and NA countries specifically, aim
for security, peace and sustainable and
sustained economic development and
prosperity.

NA countries have significant solar and
wind energy resources, estimated to be
among the best worldwide. For instance,
between 2010 and 2015, Morocco, in-
creased its installed wind capacity from
253 megawatts (MW) to 934 MW, and
its installed solar capacity from 34 MW
to 200 MW (IRENA, 2023).

The EU (and its member states) pursue
the following general objectives regarding
the initiatives taking place in NA countries:

1. Energy security: The EU and its
member states actively seek to en-
hance their energy security. One of
the ways they are doing this is by ex-
ploring opportunities for increased
cooperation with NA countries. This
is crucial for the EU'’s objective of di-
versifying its gas supply, especially
considering the recent conflict be-
tween Ukraine and Russia.

2. Decarbonisation: The increased co-
operation with the NA countries can
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provide opportunities to accelerate
the decarbonisation of EU energy
systems. Given the global nature of
greenhouse emissions, decarbonising
NA countries’ energy systems has
also to be considered a relevant ob-
jective for the EU.

3. Commercial exports: Energy mega-
projects present a commercial op-
portunity for EU industry, particularly
for manufacturers, engineering com-
panies, utilities, energy network op-
erators, and financial institutions.
These entities can export goods and
services to the emerging economies
in NA countries.

4. Technology and knowledge generation:
Energy megaprojects can drive tech-
nological innovation, particularly in
renewables and hydrogen generation,
for the benefit of the EU.

5. Economic and technological aid: The
EU has several programmes to provide
economic and technical support to
countries in North Africa. These initi-
atives indirectly benefit the EU, in-
cluding stabilising the region, improv-
ing diplomatic relations, and providing
social and humanitarian assistance
to the people of NA countries. Addi-
tionally, the aid could increase the
EU’s soft power, potentially improving
access to NA countries, promoting
democratic values such as human
rights, and increasing the account-
ability of energy megaprojects.

To achieve their shared objectives, both
the EU and NA countries have adopted
different strategies for energy sustain-
ability. Spain and Morocco have a long-
standing relationship, and their coor-
dination appears more organic and co-
herent on many issues, which has re-
cently resulted in the signing of 19
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Efforts need to
be made to
stabilise the
geopolitical and
diplomatic
situation in the
region, which
would
incentivise
further
collaborations
between NA
countries,
particularly
Morocco,
Tunisia, and
Algeria

agreements to consolidate new eras of
trust (Diplomatique, 2023). This follows
a tense diplomatic relationship due to
Spanish interference when the Western
Sahara’s pro-independence movement
leader was treated for COVID-19 at a
hospital in Madrid (Euronews & EFE,
2021). Regarding the electricity sector,
they have recently signed an agreement
for the construction of a power inter-
connector under the Strait of Gibraltar
(Energy Reporters, 2019). Other
examples of fruitful collaborations include
the long-standing tradition of collabora-
tion that Germany and Egypt have, which
is undoubtedly beneficial. Not under the
scope of this chapter, but also worth
mentioning, is the strong cooperation
that Russia has with Egypt regarding
the construction of nuclear reactors,
which will significantly increase their
energy mix.

Efforts need to be made to stabilise the
geopolitical and diplomatic situation in
the region, which would incentivise
further collaborations between NA coun-
tries, particularly Morocco, Tunisia, and
Algeria, enabling energy exchange and
promoting stability in their respective
energy systems. For instance, Morocco's
border with Algeria remains closed since
1994 (Department for Business & Trade,
2023), and, since the breakdown of di-
plomatic relations between both coun-
tries, Algeria decided not to renew the
25-year Maghreb-Europe Gas Pipeline
(MGE) operation contract, which expired
on 31 October 2021 (Rosenthal, 2023).
This had a significant and immediate
impact on Morocco’s energy mix, as Al-
gerian gas represented 10% of Mo-
rocco's electricity supply. Morocco is
increasingly securing gas supplies from
others, including domestic sources.
Since 2022, Tunisia underwent a new
electoral system in December 2022,
showing positive signs of political evol-

ution. This has led the government to
working on a series of reform plans to
engage with International Financial In-
stitutions for structural support. The mar-
ket has become increasingly concen-
trated, creating entry barriers with a
high cost of doing business and stringent
rules on investment, trade and licences,
and limited access to finance (World
Bank Group). Since 2017, Egypt has
been working to establish itself as a
leading destination for foreign direct in-
vestment (FDI) through the promulgation
of a new investment law in 2017. While
this has received great interest and suc-
cess, there are multiple concerns per-
ceived lack of democratic practices in
politics and suppression of political dis-
sent (Taim, 2023).

Furthermore, some of the challenges
associated with the strategies come
from the short-term implementation and
lack of a long-term sustained strategy,
resulting in a reactive and contingent
approach, often benefiting other geo-
political competitors such as China,
Russia and Turkey, which have been
more proactive and benefit from this
advantage. For instance, the Ukrainian-
Russian conflict triggered a race to in-
crease Algerian gas imports. Initiatives
come from countries like ltaly, which
has a strategy named “Piano Mattei”
(Reuters, 2024b), which has the aim to
make ltaly an energy hub to transport
natural gas supplies from Africa to the
rest of Europe, with Eni playing a key
role in the initiative. Still, due to a negli-
gible budget, it is unlikely to significantly
impact NA countries unless either ltaly
or the EU funds it. The lessons learned
from Kreditanstalt fir Wiederaufbau
(KfW) and Deutsche Gesellschaft fiir
Internationale Zusammenarbeit (Gl2)
can be used to suggest parameters and
guidelines for “Piano Mattei”. Furthermore,
Tunisia's and ltaly’'s cooperation has
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also recently accelerated for political
and immigration reasons.

There is a significant limitation in the
current approach, which revolves around
the credibility and reputation of both
the EU member states and industrial
operators. The EU and NA countries
have different standards regarding anti-
corruption and environmental concerns.
These standards can be indirectly
measured by looking at proxies such as
the corruption perception index, the re-
liability of the regulatory and enforcing
system, and the implementation of envi-
ronmental policies. The increased stake
of EU contractors in energy megaprojects
exposes them to reputational risks.
Hence, it is crucial to avoid scandals to
foster stable and long-term relationships
between the EU and the considered
countries.

These strategies face significant chal-
lenges, and their implementation requires
strong will and direction from the parties
involved, particularly the EU. The lack
of a clear long-term and coherent energy
strategy between the two regions creates
ambiguity and uncertainty in long-term
scenarios, which is where the EU can
take the lead in filling this gap and
paving the way for a coherent set of ac-
tions towards a clear roadmap for the
future.

This reflection sheds light on the main
challenges and limitations of cooperation
programmes between the EU and NA
countries. The EU has a loose approach
towards these programmes, with indi-
vidual EU member states promoting
their plans with limited coordination.
This inevitably results in suboptimal and
sometimes adversarial strategies. On
the one hand, competition between EU
member states and their industries can
benefit NA countries. On the other hand,
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the lack of a coherent and detailed EU
strategy and coordination can lead to a
fragmented and sometimes contradictory
geopolitical and energy plan for the EU.
However, the elephant in the room is
Libya, which is particularly relevant for
energy, geopolitical, and stability rea-
sons.

Country profile
cases

In examining the case studies, we con-
sidered the country’s context. Each
country is considered to have unique
demographic, economic, and political
conditions that influence the effectiveness
of the EU’s efforts.

The electric cables connecting NA coun-
tries with EU member states, particularly
Spain and ltaly, have been some of the
initial steps for connecting energy infra-
structure in NA countries, especially
Morocco and Tunisia. The Spain-Morocco
Interconnection Projects | and Il have
been instrumental in stabilising energy
systems in Spain, which justifies the
decision to implement a third intercon-
nector between the two countries. Simi-
larly, the Morocco-Portugal Power Link
is part of Portugal's and Morocco's ob-
jective to become an energy-electricity
bridge. However, controversies have
arisen because of Morocco’s ambitious
plans to build regasification plants, stor-
age tanks, and pipelines (Faouzi, 2024),
proceeding mainly from fossil fuel-fired
plants, following the reversal of the
Maghreb-Europe pipeline.

Morocco has steadily positioned as a
leader in the development of energy
megaprojects, and due to the consistent
high solar intensity and onshore wind
resources, it continues to be attractive
for significant transforming investments.
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A significant example of this is the am-
bitious XLinks, connecting Morocco and
the United Kingdom (UK). XLinks will
be a new electricity generation facility
entirely powered by solar and wind
energy combined with a battery storage
facility, connected exclusively to Great
Britain via 4,000km high voltage direct
current (HVDC) sub-sea cables (Xlinks,
n.d.). It is expected to generate 11.5 gi-
gawatts (GW) of zero carbon electricity
from the sun and wind to deliver 3.6
GW of reliable energy, which shows
the potential to increase investment in
solar and wind energy projects.

The EU has made efforts in Algeria,
mainly through Government agreements
with Spain, Italy, and Germany, for gas
and decarbonisation projects. Multiple
Combined Cycle Gas Turbine plants
(CCGTs) have been developed in Al-
geria under European cooperation,
such as the Hassi R'Mel integrated
solar combined cycle power station —
in which ABENER ENERGIA and CO-
FIDES are shareholders (Cofides,
2011)-, the Terga CCGT -in which
Alstom Power Centrale from France
and Orascom Construction from Egypt
(Orascom Construction, 2012) were
the contractors—, and the Algeria Kais
CCGT project —in which Global Cargo
Care from the Netherlands delivered
generators at the project site (NS
Energy, 2021b)-. Tunisia has followed
a similar example, including the Rades
CCGT —in which GAMA Power System
from Turkey was hired as a subcon-
tractor (NS Energy, 2018)—, the Ghan-
nouch CCGT -Turnkey contract
awarded to ALSTOM (Alstom, 2008)-
, and the Tahaddart CCGT -Turnkey
contract awarded to Siemens Energy
(Modern Power Systems, 2005)- in
Morocco, or the ambitious development
and presence of Siemens in Egypt, in-
cluding the El Burullus Power Plant,

Beni Suef CCGT, and the New Capital
Power Plant (Siemens, 2018).

With additional efforts towards their
sustainable development strategies,
countries like Egypt have pledged to
develop green or blue hydrogen projects.
Egypt announced an outline of a low
carbon hydrogen strategy, with backing
from Egypt's Sovereign Fund and the
European Bank for Reconstruction and
Development (EBRD) (Zgheib, 2022),
as they aim to become a hub for
hydrogen production by 2040 (Lewis,
2022). Hydrogen can be produced from
different sources. Green hydrogen pro-
ceeds from renewable energy sources,
while blue hydrogen proceeds from fossil
fuels, particularly from natural gas.
Pledges to produce green or blue
hydrogen must be tested against future
market conditions. In the absence of a
sufficient carbon tax regime, it is more
likely that countries like Algeria and
Egypt will resort to producing grey
hydrogen using established processes
like methane reformation without carbon
capture and storage, resulting in signifi-
cant greenhouse gas emissions.

The following sub-sections briefly intro-
duce the countries considered, namely:
Algeria, Egypt, Morocco, and Tunisia,
and include some of the relevant mega-
projects considered in the chapter.

Algeria

Algeria is a country located in North Af-
rica with a current energy mix that is
heavily reliant on producing and exporting
natural and liquefied gas. This over-de-
pendence on fossil fuels led to severe
economic instability during the COVID-
19 pandemic, as there was a significant
decrease in demand for these products.
Table 1 presents some of the most rel-
evant energy megaprojects in Algeria.
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Table 1. Sample of Energy Megaprojects

Infrastructure Type Project Project Cost Capacity Notes
(€) Millions
Electric Algeria - Italy Interconnection 850 1,000 MW Project in planning stages.
interconnection Project Expected completion
date in 2028.
Gas Algeria Kais CCGT 4 billion 1,266 MW  Construction began in February
2017
Gas Terga CCGT 2.4 billion 1,200 MW  Became operational in 2012.
Gas pipeline Algeria Sardinia ltaly Gas 2 billion 3BCM The project is still under
Pipeline per year planning.
Solar El Kheneg Solar Farm 40 60 MW Became operational in 2014.
Solar Hassi R'Mel Integrated Solar 350 150 MW Became operational
Combined Cycle in July 2011.
Power Station
Wind Adrar Wind Power Project 23 10 MW Became operational

in July 2014.

Elaborated by author, sourced from Joint Italian Arab Chamber of Commerce (2023), NS Energy (2021b), Orascom Construction
(2012), Euronews (2022), NREL (2021) & Windpower (2013).

In 2011, Algeria set a goal to achieve
40% of electricity generation via renew-
able sources by 2030. This led to the
establishment of new laws on renewable
energy promotion and the development
of renewable energy policies, such as
the National Strategy for the Environment
(SNE), the National Action Plan for En-
vironment and Sustainable Development
2035 (PNAE-DD), and programmes for
energy transition and the development
of renewable energies. The Algerian
Sustainable Consumption and Produc-
tion National Action Plan (SCP-NAP)
was also developed under the Ministry
of Environment and Renewable Energy
coordination under the EU-funded
SwitchMed programme, with advisory
services and technical support from the
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United Nations (UN) Environment Pro-
gramme.

The state-owned oil company, Sonatrach
has established strategic partnerships
with European firms such as Eni from
ltaly, Cepsa from Spain, Wintershell Dea
from Germany, and OMV from Austria
to accelerate the development of gas
projects and decarbonisation via green
hydrogen. Despite the effort, it is unlikely
that green hydrogen will contribute to a
relevant portion; most likely, it will be
blue hydrogen, which will represent the
bulk of hydrogen production in the
country (Collins, 2023) . This is mainly
related to the fact that the local electricity
grid in Algeria would have to be
strengthened to reduce the cost of re-

Local electricity
grid in Algeria
would have to
be
strengthened to
reduce the cost
of renewable
energy, which
could increase
the production
of green
hydrogen



Renewable Energy and Electricity Interconnection Megaprojects in North Africa: Prospects for Euro-North Africa Cooperation 99

Algeria has
faced an
unstable
political
environment for
several years,
mainly related
to the long-
standing
government in
power

newable energy, which could increase
the production of green hydrogen. On
the contrary, because Algeria possesses
large natural gas reserves, it is more
likely that they have the capacity to pro-
duce blue hydrogen at lower costs with
the existing infrastructure. This collab-
oration aims to diversify Algeria's econ-
omy, reduce dependence on oil and
gas, and improve the business climate.
While this is still a challenging situation,
there are renewed expectations that the
business environment can improve by
further focusing on the development of
renewable energy, which has the potential
of attracting international investment
worldwide, and particularly from the EU,
as part of their strategic interests.

Despite these efforts, Algeria has faced
an unstable political environment for
several years, mainly related to the long-
standing government in power. Multiple
social problems have resulted from
social movements and public demon-
strations, creating a sense of uncertainty
for investors, and leading to an unstable
environment for international markets.
However, with the change of govern-
ment, there has been more willingness
and openness towards international
markets (Rouaba, 2020). Following the
2020 referendum, changes in the maxi-
mum number of terms for presidents
and MPs has been established, as well
as the intention of implementing a new
constitution that fosters the improvement
of international relationships. Examples
such as the National Investment Devel-
opment Strategy aim to transform the
economy by implementing structural
governance reforms, improving human
capital, improving quality of life, and re-
shaping industry sectors through indus-

trial diversification to attract foreign in-
vestment.

Furthermore, the Algerian Law on Re-
newable Energy Promotion (Law 04-
90) establishes a general structure for
deploying a Renewable Energy Policy
and sets production targets. The law
aims to promote sustainable development
in Algeria, protect the environment, and
contribute to the international effort to
curb climate change impacts. The legis-
lation provides tools to promote the de-
velopment and use of renewable energy
sources.

The Renewable Energy and Energy Effi-
ciency Development Plan set a target
of 37% from solar power and 3% from
wind power, with 23,000 MW of re-
newable capacity by 2030. 10,000 MW
would be allocated for export to the
European energy market.

Lastly, the EU-Algeria Association Coun-
cil supports Algeria in diversifying its
economy by improving its business cli-
mate through the development of re-
newable energy sources (to reduce de-
pendence on oil and gas) and the mod-
ernisation of public finances. These
measures support Algeria’'s economic
reform programme. Algeria is the first
country in North Africa to adopt Part-
nership Priorities with the EU to focus
future cooperation on jointly identified
areas of mutual interest.

Egypt

Egypt has a diverse energy mix, with
natural gas as the primary source. Table
2 presents some of the most relevant
energy megaprojects in Egypt.
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Table 2. Sample of Energy Megaprojects

Infrastructure Type Project Project Cost Capacity Notes
(€) Millions
Electric Euro-Africa Interconnector 2.5 billion 2,000 MW In planning stages. Cyprus -
interconnection Egypt commissioning in
expected for
December 2028-2029.
Gas (CCPP) El Burullus Power Plant 2 billion 48 GW Became operational
in May 2018.
Gas (CCPP) Beni Suef CCGT 2.2 billion 48 GW Became operational
in July 2018.
Gas (CCPP) New Capital Power Plant 2.2 billion 48 GW Became operational
in July 2018.
Nuclear Dabaa Nuclear Power Plant 30 billion 4.8 GW Construction began
in July 2022.
Solar Benban Solar Park 4 billion 1650 MW Became operational
in August 2019.
Wind Gulf of Suez Wind Il - Red Sea 660 500 MW Construction began

Wind Energy Wind Farm

in November 2022.

Elaborated by author, sourced from EuroAfrica Interconnector (2020), NS Energy (2021a), Orascom (2018), Siemens (2018),
Energy Industry Review (2018), World Nuclear News (2022), Conecon (2019).

The Egyptian government has established
along-term strategic plan, known as Egypt's
Vision 2030, to achieve sustainable devel-
opment in all fields, including energy, the
environment, economic development, social
justice, and others. This strategic plan aims
to ensure that energy is produced and
consumed sustainably, and that the country
reduces its carbon footprint.

To achieve its goals, the Egyptian government
has invested in a range of strategic projects,
including renewable energy projects, such
as the Benban solar park, a 1.8 GW solar
power plant, and approved a bill regarding
incentives for projects involving green
hydrogen and its derivatives (Egypt Oil &
Gas, 2023). During COP27, the Egyptian
government announced the national low-
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carbon strategic framework (UNIDO, n.d.),
with the ambitious objective of becoming a
hub for low-carbon hydrogen. Until 2024,
the Egyptian Government has signed mem-
orandums of understanding (MoUs) for
seven green hydrogen projects, which could
lead to total investments worth up to $40
billion over 10 years (Reuters, 2024b). The
Suez Canal Economic Zone is another
strategic project that aims to promote
energy-intensive industries and increase
regional energy production.

Egypt has also fostered strategic partner-
ships with the EU, which is committed to
supporting Egypt's energy transition and
sustainable development. The partnerships
include the EU-Egypt Association Agree-
ment, the EU Global Gateway, the EU

The Egyptian
Government has
signed
memorandums
of
understanding
for green
hydrogen
projects, which
could lead to
total
investments
worth up to $40
billion over 10
years
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Agenda for the Mediterranean, the RE-
PowerEU initiative and its Economic and
Investment Plan, and the EU-Egypt Part-
nership Priorities. These partnerships provide
a framework for cooperation on renewable
energy, energy efficiency, and other areas
related to sustainable development.

To incentivise green investment, Egypt has
issued green bonds to finance environ-
mentally friendly renewable energy and
energy efficiency projects. The government
has also implemented debt swaps to reduce
foreign debt, with the obligation to invest in
projects that contribute to sustainable de-
velopment. For instance, the German em-
bassy in Cairo has signed a debt swap
agreement with the Ministry of International
Cooperation, the Ministry of Electricity and
Renewable Energy, and the Central Bank
of Egypt, where Germany will forgo €54
million in Egyptian debt, provided Egypt
uses the equivalent sum in local currency
to finance the project to link two 500 MW
wind farms to the electrical grid.

Finally, at COP27, held in Sharm EI-Sheikh,
the EU and Egypt established a strategic

Table 3. Sample of Energy Megaprojects

partnership to boost their long-term coop-
eration on the clean energy transition, fos-
tering sustainable development, combatting
climate change and environmental degra-
dation, and ensuring energy security. This
partnership focuses on collaboration along
the EU-Egypt Association Agreement, the
EU Global Gateway, the EU Agenda for
the Mediterranean and its Economic and
Investment Plan, and the EU-Egypt Part-
nership Priorities. Through these partnerships
and initiatives, Egypt is well-positioned to
take advantage of the opportunities pres-
ented by the transition to a low-carbon
economy and sustainable development.

Morocco

Morocco has recently undergone significant
developments in the energy sector. As the
European Commission evaluates the ef-
fectiveness of energy megaprojects in NA
countries, it is essential to understand the
country's energy mix and its efforts towards
sustainable development.

Table 3 presents some of the most relevant
energy megaprojects in Morocco.

Infrastructure Type Project Project Cost Capacity Notes
(€) Millions

Electric Spain - Morocco 120 400 kV Began operations
interconnection Interconnection | in August 1997.

Electric Spain - Morocco 115 400 kV Began operations
interconnection Interconnection Il in June 2006.

Electric Spain - Morocco 150 400 kV Announcement of third
interconnection Interconnection Il interconnector made

in February 2019.

Electric Xlinks Morocco — UK 22 billion 10.56 GW Project planned to become

interconnection Power Project operational in 2030. Project

Guidance updated
in April 2024.
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Electric Portugal - Morocco 700 1,000 MW  Morocco and Portugal signed
interconnection Power Link joint declaration to boost
cooperation on the project in
December 2023.
Gas (CCPP) Tahaddart Combined Cycle 3378 400 MW Began operations
Power Plant in January 2005.
Hydropower Abdelmoumen pumped 350 million 350 MW Expected to become
storage hydroelectric plant operational in 2024.
Solar Ouarzazate Solar Power 500 580 MW Began operations
Station in February 2016.
Wind Boujdour Il Wind Farm 402 300 MW Began operations
in July 2023.

Elaborated by author, sourced from REE (2007 & 2019), Morocco World News (2023), Power Technology (2022), Vinci
Construction (2024), ESFC (2022) & WSRW (2023).

Fossil fuels, including oil and coal,
dominate Morocco’s energy mix. How-
ever, hydroelectric power also provides a
relevant portion of baseload power. In re-
cent years, the country has been making
efforts towards sustainable development
by establishing a National Sustainable
Development Strategy. The strategy aims
to operationalise sustainable growth by
focusing on governance, transitioning to-
wards a green economy, managing and
developing natural resources and biodi-
versity conservation, accelerating the na-
tional climate change policy, promoting
human development, and reducing social
and territorial inequalities.

Recent changes in the Moroccan gov-
ernment are showing signs of willingness
to maintain the country open to inter-
national collaborations. An example of
this includes their involvement with the
Open Government Partnership (OGP),
in which they commit to upholding the
principles of open and transparent gov-
ernment by endorsing the Open Govern-
ment Declaration (OGP, n.d.). Morocco
has made great achievements in this con-
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text, as one of the few countries in the
world that is actively working to achieve
the principles of open governance on
three levels: an OGP action plan, an
Open Parliament action plan, and a local
action plan. The National Investment De-
velopment Strategy aims to transform the
economy by implementing structural gov-
ernance reforms, improving human capital,
improving quality of life, and reshaping
industry sectors through industrial diver-
sification to attract foreign investment.

The Industrial Acceleration Plan 2014-
2020 was an initiative developed by the
government to establish strategic sectors
such as automotive, aeronautics, and re-

newable energy. The plan aims to improve Recent changes
Morocco's institutional, political, and mac- in the Moroccan
roeconomic stability to enhance the re- government are
ception capacity of investors to develop showing signs

of willingness to
maintain the
country open to
international
collaborations

more and better infrastructure.

Morocco has also implemented legal
and fiscal reforms to promote sustainable
development in the energy sector since
2014. These include Law 48-15 on
electricity market regulation, a carbon-
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neutral trajectory, phasing out fossil fuel
assets, the establishment of the Mo-
hammed VI Fund for Investment (M6FI)
in sustainable projects, and the EU-Mo-
rocco Green Partnership to consolidate
cooperation in protecting the environ-
ment, conserving biodiversity, and fighting
climate change.

Morocco has established strategic part-
nerships with the EU and other inter-
national partners to achieve energy in-
dependence and sustainable devel-
opment. The country has received sup-
port from organisations such as the
EBRD and the Ministry of Energy Tran-
sition and Sustainable Development
(METSD). Funding agencies or funds
that are actively involved in sustainable
projects include the Clean Technology
Fund (CTF), Kreditanstalt fiir Wiede-
raufbau (KfW) from Germany, the World
Bank (WB), the African Development
Bank (AfDB), the AFD (Agence Frangaise
de Développement), the European In-
vestment Bank (EIB), and the NEOM
Investment Fund (NIF).

Morocco has also undertaken significant
projects to achieve energy independence
and sustainable development. The re-
cently installed Noor Ouarzazate solar
complex, with a capacity of 580 MW, is
an example of this. Morocco has one of

Table 4. Sample of Energy Megaprojects

the most important solar potentials in
the world, with a solar radiation intensity
of 2,635 kWh/m2. The project was
funded by several sources, including
the Clean Technology Fund (CTF), the
German state bank KfW, the WB, the
AfDB, AFD, EIB, and NIF.

Moreover, Morocco is actively working
towards decarbonising its electricity
sector. The EBRD and the Ministry of
Energy Transition and Sustainable De-
velopment (METSD) signed an MoU to
strengthen cooperation in moving the
energy transition forward. This includes
implementing Law 48-15 on electricity
market regulation, a carbon-neutral tra-
jectory, and phasing out fossil fuel as-
sets.

Tunisia

Tunisia has been making significant
strides in energy transition in recent
years. The country’s current energy mix
relies heavily on fossil fuels, with around
97% of the electricity generated from
non-renewable sources. However, the
Tunisian government has established a
national energy transition strategy fo-
cusing on renewable energy devel-
opment. Table 4 presents some of the
most relevant energy megaprojects in
Tunisia.

Infrastructure Type Project Project Cost Capacity Notes
(€) Millions
Electric TuNur ltaly Not available 2,000 MW Construction is expected
interconnection Transmission Line to begin in 2027.
Electric EIMed Project 850 600 MW EU grant signed in August
interconnection 2023 for €307 million.
Gas (CCPP) Rades C Combined Cycle 345 450 MW Began operations
Power Plant in September 2022.
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Gas (CCPP) Ghannouch Combined Cycle 335 400 MW Began operations
Power Plant in July 2011.
Solar The Kairouan Solar Project 85 120 MW Launch documents signed
in September 2023
between AfDB, SEFA,
and AMEA power.
Wind Sidi Daoud Wind 54 54 MW Began operations

Farm Project

in January 2000.

Elaborated by author, sourced from Tunur, EImed Project, Mitsubishi Power (2022), NS Energy (2018), Alstom (2008), ADB

(2022), ESI Africa (2023), RES4MED (2016).

The 30/30 strategy, which includes the
efficient use of energy and energy mix di-
versification policies, has set an ambitious
goal of achieving a 30% reduction in pri-
mary energy consumption by 2030. The
Tunisian Solar Plan (PST) was imple-
mented to achieve this goal, which sets
targets for investment in wind energy,
solar photovoltaic, and concentrated solar
power.

The government has also introduced
changes in regulatory frameworks to pro-
mote investment in self-generation projects
and independent electricity production
from renewable sources. Law 2015-12
is a regulatory and institutional framework
that establishes a legal framework gov-
erning the implementation of electricity
production projects from renewable
energies through three regulatory regimes:
self-consumption, permit regime via calls
for projects, and concession regime via
calls for tenders.

Tunisia has also established an Energy
Transition Fund to implement the energy
transition agenda, including the Tunisia
Solar Plan. The fund aims to support re-
newable energy development and reduce
dependence on fossil fuels. The government
has also partnered strategically with Euro-
pean member states such as Germany,
ltaly, and France to invest in sustainable

Policy Study n. 34

projects. The projects are being funded by
financial institutions such as the EIB, the
AFD, and the KfW.

The Tunisian-German Partnership, estab-
lished in 2012, focuses on energy coop-
eration primarily centred on renewable
energies, reduction of energy consumption,
sustainable development, and climate pro-
tection. The GIZ-GmbH supports promoting
renewable energy and improving energy
efficiency, focusing on developing the solar
market in rural areas.

Tunisia has also initiated efforts to build a
400 MW pumped hydro energy storage
plant. The project’'s studies are being
funded by the AFD, EIB, and KfW, and
they aim to provide energy storage solutions
for renewable energy sources.

EU initiatives and
instruments

The EU has launched several programmes
and promoted the uses of various instru-
ments to foster development and investment
in NA countries, including Egypt, Algeria,
Tunisia, and Morocco. This section briefly
summarises, firstly, the initiatives developed
and, secondly, the instruments employed
to meet their overarching objectives con-
cerning EU interventions in NA countries.

Tunisia has
introduced
changes in
regulatory
frameworks to
promote
investment in its
self-generation
projects and
independent
electricity
production from
renewable
sources
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EU initiatives

The different initiatives launched by the
EU have the objective of creating adequate
framework conditions to support capa-
city-building, access to finance, and cre-
ating or opening opportunities for their
citizens, businesses, and other stake-
holders for the economy to thrive. These
programmes include the EU’'s Gilobal
Gateway Initiative, the Comprehensive
EU Strategy for Africa, the European
Green Deal, the European Neighbourhood
Policy (ENP), and the European External
Investment Plan. While these initiatives
may not be entirely coordinated, they
contribute towards the general EU strategy
in NA countries.

European Union’s Global Gateway
Initiative

The EU’s Global Gateway Initiative aims
to invest €300 billion between 2021-
2027 in sustainable infrastructure devel-
opment, connectivity and trade (European
Commission, 2024). This initiative focuses
on ensuring lasting benefits for local com-
munities and improving transport, digital,
and energy infrastructure to enhance con-
nectivity between the EU and NA coun-
tries, thereby facilitating trade. The sus-
tainable investment component promotes
investments in critical sectors like energy,
transport, and digital infrastructure through
public-private partnerships and financing
mechanisms. The Global Gateway Initiative
is committed to promoting economic co-
operation and creating opportunities for
businesses in areas like renewable energy,
digital economy, and sustainable infra-
structure.

Comprehensive EU Strategy
for Africa

The Comprehensive EU Strategy for Africa
(European Parliament, 2020a) covers

many topics related to the EU’s partnership
with Africa. It acknowledges the changing
nature of development policies and prac-
tices in Africa and the need for a more
comprehensive and integrated approach
to development that addresses the inter-
related nature of governance, security,
humanitarian aid, climate change, and
trade and investment. The EU’'s commit-
ment to providing humanitarian assistance
and support to African countries affected
by conflict, natural disasters, and other
crises is highlighted. The document
stresses the need to build resilience and
capacity in these countries to prevent
and respond to future crises. The EU’s
efforts to address climate change and
promote sustainable development in Africa
are mentioned, including providing financial
and technical assistance and support for
renewable energy and energy efficiency.

European Green Deal

The European Green Deal (EGD) (El-
Katir, 2023; European Commission,
2024b) is a long-term policy initiative
from the EU towards a green economy
by 2050. The EGD specifies policies,
regulations, and measures that will impact
the EU’s trading agreements and rela-
tionships with developing countries, in-
cluding Africa. In the case of Africa, par-
ticularly North Africa, it fosters Africa-EU
collaborations by concentrating efforts
on the renewable energy transition by
accessing clean energy sources and col-
laborating on climate change mitigation,
supporting sustainable development, and
implementing environmental protection
measures to address grand challenges.

European Neighbourhood Policy
The European Neighbourhood Policy
(ENP) (EEAS, 2021) is designed to

strengthen relations and cooperation be-
tween the EU and its neighbouring coun-
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tries. The policy aims to promote prosperity,
stability, and security in the region. It
aligns with these countries’ development
agendas and enhances trade relations to
promote economic integration. The ENP
is strengthened by the European Neigh-
bourhood Instrument (ENI), which serves
as its financial arm and supports sectors
such as economic development, govern-
ance, and infrastructure.

European External Investment Plan

The European External Investment Plan
(EIP) combines EU grants with private
investment to promote sustainable de-
velopment, job creation, and economic
growth in Africa and the EU. The plan sup-
ports sectors such as economic devel-
opment and governance. The Euro-Medi-
terranean Partnership (EuroMed) is an
agreement between the EU and 16 South
Mediterranean countries that aims to en-
hance economic integration and promote
democratic reforms in North Africa and
the Middle East. The EU’s primary objectives
for evaluating energy megaprojects in NA
countries include boosting energy security,
accelerating decarbonisation, creating com-
mercial opportunities, driving technological
innovation, and providing economic and
technical aid.

Instruments available
for the EU

The variety of international instruments
have the objective of supporting the EU
and member states in enhancing good
governance and their own rule-making
processes into how they will support NA
countries. To realise its objectives, the
EU (and its member states) can leverage
a combination of various approaches,
herein summarised into three main cat-
egories of instruments, namely: (1) financial
instruments, (2) policy mechanisms, and
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(8) industrial cooperation. The financial
instruments refer to the packages of
capital to provide efficient flow and transfer
of economic resources and are mainly
directed towards economic aid for energy
megaprojects and implementing countries,
namely debt swaps and direct loans.
Green bonds are also included in this
category; however, they are an exception
from traditional financial instruments, as
they are explicitly aimed at incentivising
decarbonisation. The policy mechanisms
are created and implemented to ensure
that the EU and their member states op-
erate in a way that is consistent with
their values and goals. The EU policies
focus mainly on trade relations, economic
prosperity, agricultural production, envi-
ronmental protection, employment, security,
and foreign policy. The focus of the
policies explored in this section is primarily
on decarbonisation and can indirectly fa-
cilitate commercial exports from the EU
and the generation of technology and
knowledge in the long run. The last in-
strument to be considered is industrial
cooperation, referring to the implementa-
tion of various agreements with specific
modes of coordination. Its aim is to directly
contribute to technology transfer and gen-
eration, and provide economic and tech-
nological aid.

The cases considered in this chapter
combine financial and policy instruments,
as well as industrial forms of cooperation.
Although the results cannot be generalised
as the same instrument can be used to
support different objectives, general con-
clusions can be drawn from the mega-
projects considered as part of this chapter.
The instruments’ design is crucial, and
this is where the details matter the most.
Table 5 distinguishes between the D-
Direct contribution and the I-indirect con-
tribution of the instruments towards the
EU objectives regarding the NA countries
interventions.
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Table 5. Instruments available to the EU and association with EU objectives

Energy  Decarbonisation Commercial Technology and Economic and

Security

Exports Knowledge technological Aid

Generation

Financial
Instruments

Green bonds D

Debt swaps |

Direct loan |

Policy
Mechanism

Carbon Border D
Adjustment
Mechanisms (CBAM)

EU Assistance | D
for Regulatory and
Market Reform

EU Development | D
Aid Frameworks

and the Development

Bank Interventions

Industrial
cooperation

Direct Industrial
support

Capacity-building

Financial instruments

The high cost of financing in NA countries
often poses a significant challenge for de-
veloping, energy projects in general. While
this is not exclusive to megaprojects, con-
sidering the monetary threshold in our defi-
nition, this problem is exacerbated. EU
countries, development banks, and export
EU credit agencies are completely posi-
tioned with the United States of America
(USA) and China to provide attractive fi-
nancial packages for energy megaprojects
in NA countries. This includes the €300
billion fund to challenge the influence of
China by delivering a value-driven approach

to meet grand challenges (Rankin, 2021).
The EU and member states are increasing
the support to their states because of the
desire to speed green transition away from
fossil fuels and invest in new low-carbon
technologies (Financial Times, 2023). This
approach supports EU industrial operators
working in NA countries and provides es-
sential financial assistance to domestic
countries. Moreover, these financial pack-
ages can play a vital role in guiding the in-
frastructure development needed to align
with the EU strategy on matters such as
the decarbonisation of energy systems
and energy security. Unlike general financial
aid, the financial packages tied with specific
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energy megaprojects can focus more on
EU objectives (e.g., diversification of gas
and country exports) and are more easily
controllable as EU industrial operators
channel them. This aspect is particularly
relevant due to the region’s instability and
the perceived risk of corruption.

Some of the most common financial in-
struments include (1) green bonds, (2)
debt swaps, and (3) direct loans to gov-
ernments.

Green bonds

Green bonds are an innovative financial tool
to raise funds for projects promoting sus-
tainability and combat climate change. These
bonds are designed to finance environ-
mentally-friendly projects such as renewable
energy, energy efficiency, clean transportation,
and sustainable water management. When
investors purchase green bonds, the proceeds
are used to finance projects that positively
impact the environment and contribute to
the fight against climate change.

In the context of EU aid for decarbonising
NA countries, green bonds are an effective
tool to finance sustainable development pro-
jects in the region. With the EU aiming to
support the transition to a low-carbon econ-
omy in Africa, green bonds could provide a
reliable source of financing for sustainable
energy projects such as solar and wind
power plants. Such projects could help re-
duce carbon emissions in the region and
promote sustainable economic growth.

Overall, green bonds have the potential to
play a significant role in financing sustainable
development projects and promoting climate
action. As the world continues to face the
challenges of climate change, innovative fi-
nancial tools such as green bonds will
become increasingly important in the global
effort to build a more sustainable and resilient
future.

Policy Study n. 34

Debt swaps

Debt swaps are a financial arrangement in
which a country or organisation can ex-
change its debt with another country’s or
organisation’s debt. This can be done to
reduce the amount of debt owed by a
country or organisation to another country
or organisation. Debt swaps can also be
used to provide financial support to countries
or organisations that are struggling financially.
In the context of EU aid for decarbonising
NA countries, debt swaps can be crucial
in providing financial assistance to countries
in the region to achieve their climate goals.

The EU's approach to decarbonising NA
countries includes providing financial support
and assistance to countries in the region
to help them transition to low-carbon econ-
omies. Debt swaps can be used as a tool
to provide this financial assistance. For
example, the EU could offer to exchange a
portion of a country’s debt with a commit-
ment to invest in low-carbon projects in
that country. This would provide the country
with much-needed financial support while
supporting the EU’s climate goals. By re-
ducing a country’'s debt burden, debt
swaps can free up resources for investments
in climate-friendly sectors, such as renewable
energy and energy efficiency.

Direct loan

Direct loans can be a valuable tool for the
EU to support NA countries’ transition to-
wards a more sustainable energy production
system. A direct loan is granted directly by
a lender without the involvement of inter-
mediaries such as banks. This can make
access to funding more accessible and
faster for entities needing financing, such
as energy companies in NA countries.

By providing direct loans, the EU can sup-
port the development of renewable energy
projects, such as wind and solar power

Direct loans
can help
mobilise private
investment and
leverage
additional
funding from
other sources,
such as
development
banks
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plants, to help reduce the region's de-
pendence on fossil fuels and contribute to
a more sustainable energy production sys-
tem. Additionally, direct loans can help fi-
nance the necessary infrastructure, such
as transmission lines and substations, to
bring renewable energy to the grid.

Direct loans can also have favourable terms
and conditions, such as lower interest rates
and longer repayment periods, which can
make them a more attractive financing
option for energy companies in NA coun-
tries. This can help mobilise private invest-
ment and leverage additional funding from
other sources, such as development banks.

The EU may consider offering direct loans
to countries, such as those in North Africa,
as it provides more flexibility and can have
specific conditions attached. For instance,
green bonds can only be used for green
energy projects, whereas direct loans can
be used for any type of energy megaproject.
Compared to debt swaps, direct loans
can indirectly pressure countries, especially
since NA countries already have significant
public debt that affects their credit metrics.
Therefore, direct loans should not only be
considered as a form of financing, but also
as a tool that enables the EU to exert
pressure on NA countries if certain con-
ditions are not met. Examples of such con-
ditions could be reaching a certain level of
renewable energy use in order to receive
discounted interest rates or deferred pay-
ments. NA countries may be interested in
such deals as they would benefit from a
lower cost of debt for strategic infrastructure,
particularly if they meet the pre-defined
loan requirements.

Overall, direct loans can be an effective
tool for the EU to support the transition of
NA countries towards a more sustainable
electricity production system. By providing
financing to energy companies and sup-
porting the development of renewable

energy projects, the EU can contribute to
a more sustainable future for the region
and help mitigate the impacts of climate
change.

Policy mechanisms

This section presents three main policy
mechanisms commonly considered by the
EU in promoting sustainable energy de-
velopment and addressing climate change.
These policy tools include (1) Carbon
Border Adjustment Mechanisms, (2) EU
Assistance for Regulatory and Market Re-
form, and (3) EU Development Aid Frame-
works and Development Bank Interven-
tions.

Carbon Border Adjustment Mechan-
isms (CBAM)

The CBAM is a policy tool designed to
prevent carbon leakage and ensure that
imported goods are subject to the same
carbon pricing mechanisms as domestically
produced goods. The CBAM seeks to
prevent carbon-intensive industries from
relocating to countries with less stringent
climate regulations while protecting do-
mestic industries’ competitiveness and in-
centivising global emission reductions.

Under a CBAM, importers shall pay a carbon
tax or purchase carbon allowances equivalent
to the carbon emissions embedded in the
production of imported goods. The carbon
price is determined based on the carbon
intensity of the production process in the
exporting country, ensuring that imported
products face a comparable carbon cost to
domestically produced goods subject to
carbon pricing.

The CBAM is often proposed as part of
climate policies to complement domestic
emission reduction efforts, such as carbon
pricing schemes or emissions trading sys-
tems. It aims to level the playing field for
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domestic industries while encouraging trad-
ing partners to adopt more ambitious
climate policies.

However, implementing a CBAM presents
various challenges, including concerns
about trade compatibility, administrative
complexity, and potential impacts on inter-
national trade relations. Despite these chal-
lenges, proponents argue that it can effec-
tively align trade and climate objectives,
incentivise emission reductions globally,
and drive the transition to a low-carbon
economy.

By requiring importers to pay a carbon
price equivalent to the carbon emissions
embedded in the production of imported
goods, the CBAM ensures a level playing
field for EU industries. However, while the
EU has not yet proposed a CBAM for
Africa, discussions about extending such
mechanisms to other regions may arise in
the future as part of broader efforts to ad-
dress climate change and promote global
decarbonisation.

If implemented correctly, CBAM can be
crucial in promoting the transition to a
greener economy and reducing carbon
emissions in NA countries. The EU has al-
ready provided financial and technical sup-
port to NA countries to develop their re-
newable energy sector and reduce their
dependence on fossil fuels. CBAM can
complement these efforts by ensuring that
imported goods from countries with lower
environmental standards do not undermine
the progress made in the region towards a
greener economy.

However, developing and implementing a
CBAM for imports from Africa would require
extensive consultation and negotiation with
African countries. This is because of their
specific circumstances and interests, in-
cluding economic development needs, ca-
pacity to comply with carbon pricing require-

Policy Study n. 34

ments, and potential impacts on trade re-
lations. Therefore, discussions about ex-
tending the CBAM to other regions, in-
cluding Africa, may evolve. Still, it is essential
to ensure that CBAM does not harm the
economies of NA countries.

To achieve this, the policy should be im-
plemented in a way that promotes fair
competition and does not discriminate
against developing countries. The revenue
generated from CBAM should support the
transition to a greener economy in both
the EU and the NA countries. A joint fund
could support renewable energy projects
and promote sustainable regional devel-
opment.

EU Assistance for Regulatory and
Market Reform

The EU supports NA countries’ transition
towards green energy and market liberal-
isation. With the world’'s energy needs
continuously increasing, it is essential to
have a sustainable, efficient, and reliable
energy system that can meet society’s de-
mands without compromising the environ-
ment. This is why the EU assists NA coun-
tries in electricity market liberation, which
is a crucial step towards achieving a sus-
tainable and efficient energy system.

One of the challenges in implementing
regulatory and market reforms in NA coun-
tries is ensuring accountability and trans-
parency in the process. The WB has been
a significant player in this area, providing
funds and technical assistance to support
regulatory and market reform in NA coun-
tries. However, the WB'’s impact on ac-
countability and regulatory reform is
often compared to that of the EBRD,
the EIB, and other strictly European EU
institutions.

The WB is also trying to pressure Tunisia,
a country in NA, to undergo necessary

CBAM can be
crucial in
promoting the
transition to a
greener
economy and
reducing carbon
emissions in NA
countries
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KfW and GlZ
play a crucial
role in
promoting
cooperation
with NA
countries,
especially in
endeavours
aimed at
decarbonising
electricity
production

reform, with the National Utility (Sociéte
Tunisienne de I'Electricité et du Gaz -
STEG) being the primary target. Tunisia
is considered a good baseline case for
regulatory and market reforms, and other
NA countries could also be included.

Despite the efforts of the WB and other
institutions, it is still essential to determine
whether the EU is contributing effectively
to the energy transition and market liberal-
isation in NA countries. The EU has signifi-
cant skills and experience in this field, and
it can be argued that these should be
leveraged to support NA countries’ regu-
latory and market reforms. The EU can
provide technical assistance, training, and
financial support to help NA countries im-
plement sustainable and efficient energy
systems.

The EU's assistance for regulatory and
market reform in NA countries is crucial to
achieving a sustainable and efficient energy
system. Market liberalisation is essential
for creating a competitive and efficient
energy market that provides consumers
with affordable and reliable energy. While
the WB and other institutions have been
providing support for regulatory and market
reform in NA countries, the EU'’s skills and
experience in this area should also be
leveraged to ensure that the energy transition
in NA countries is successful.

EU Development Aid Frameworks and
the Development Bank Interventions

The EU Development Aid Frameworks is
an important document that lays out the
EU's aid support to NA countries, focusing
on promoting the transition to green energy.
EU government development banks have
the potential to mobilise resources and fa-
cilitate knowledge transfer for sustainable
development goals. By investing in renew-
able energy projects and promoting energy
efficiency measures, these banks help miti-

gate climate change and foster economic
growth in NA countries. They also promote
partnerships between EU member states
and NA countries, fostering regional co-
operation and stability.

EU development banks such as the EIB
and the EBRD significantly promote sus-
tainable development in the region. For
example, the EIB provides financing for re-
newable energy projects and supports in-
itiatives to enhance energy security and
resilience. Similarly, the EBRD invests in
renewable energy infrastructure and pro-
motes private sector participation in the
energy sector.

KfW and GIZ (Deutsche Gesellschaft fiir
Internationale Zusammenarbeit) are insti-
tutions that play a crucial role in promoting
cooperation with NA countries, especially
in endeavours aimed at decarbonising elec-
tricity production. They provide financial
support and technical assistance for sus-
tainable development projects. KfW has a
long-standing partnership with NA countries,
offering funding for renewable energy in-
frastructure and energy efficiency initiatives.
GIZ complements these efforts by providing
expertise and capacity-building support to
local stakeholders.

It is important to note that there are vast
differences in the level of development
and economic conditions in each NA
country. For instance, Morocco and Egypt
have relatively developed infrastructure,
while Tunisia and Algeria have a more chal-
lenging economic environment.

KfW/GIZ has been one of the most sig-
nificant contributors to Morocco’s renewable
energy sector, supporting several projects,
including the Noor Ouarzazate Solar Power
Station, one of the largest solar power
plants globally. KIW/GIZ has also provided
technical assistance and capacity-building
to the Moroccan government, helping de-
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velop a robust regulatory framework for
the renewable energy sector.

In Algeria, France’s AFD has been involved
in several projects, including developing
the country’s renewable energy sector. In
Tunisia, AFD has supported several projects,
such as the modernisation of the country’s
railway infrastructure and contributions to
the energy sectors.

While development aid frameworks allow
for a coordinated and strategic approach
to development aid, ensuring that resources
are utilised efficiently, they can also lead to
a lack of diversity in aid providers, with
only a few institutions dominating the aid
landscape.

The EU Development Aid Frameworks
document outlines the EU's support for
the green energy transition in NA countries.
KfW/GIZ is a significant player in this
space, and its role varies across different
countries. Comparing Kf\W/GIZ to other
European institutions highlights the pros
and cons of development aid framework
approaches, ultimately informing future aid
strategies. For instance, among the pros
that GIZ has is that it contributes to the
implementation of the EU’s political objec-
tives and international obligations through
its advisor activities, including developing
and implementing national adaptation plans
(NAPs), promoting the expansion of re-
newable energy sources and green
hydrogen production, as well as climate-
friendly, resource-efficient technology to
avoid greenhouse gas emissions (GIZ,
2023). One of the major cons is the aid
structure and business model from
KfW/GIZ, as they make a clear distinction
between technical cooperation, led by GiZ,
and financial cooperation, led by KfW.
Both GlIZ and KfW manage their own pro-
curement processes and issue their own
tenders (Troilo, 2011), which is an issue
for most NA countries, which need technical

Policy Study n. 34

assistance and financial support for the
megaprojects they are developing.

Industrial cooperation
Direct Industrial support

The EU'’s industrial operators have a sig-
nificant role in promoting the deployment
of energy megaprojects in NA countries.
These projects require massive investments
in infrastructure, technology, and skilled la-
bour, and the EU's industrial operators
have the expertise and resources needed
to make them a reality.

Direct industrial support from the EU can
take many forms: technical assistance,
technology transfer, and project manage-
ment. EU operators offer technical expertise
in areas such as renewable energy, energy
storage, and energy efficiency. An example
is Siemens in Egypt for developing and
operating Combined Cycle Gas Turbine
(CCGT) stations.

Capacity-building

The EU's assistance in building capacity and
developing skills among the workforce in NA
countries is a significant step towards creating
a sustainable energy ecosystem in the region.
It involves various activities like training pro-
grammes, knowledge sharing, and technology
transfer, which aim to increase the reliability
of energy supply and dispatch and create
job opportunities in NA countries.

Technical training, particularly for operating
and maintaining energy systems, is essential
for creating a sustainable energy ecosystem.
It not only enhances the local workforce’s
skills but also benefits EU exports. By pro-
viding technical training as an additional
service to NA countries, the EU can dem-
onstrate a long-term commitment to the
partnership, ultimately stabilising energy
systems in the region.



Renewable Energy and Electricity Interconnection Megaprojects in North Africa: Prospects for Euro-North Africa Cooperation 13

Siemens’ programme in Egypt for devel-
oping and operating CCGT stations is a
great example of such training. The technical
training programme by Siemens enhances
the skills of the local workforce, contributes
to job creation, and benefits EU exports.
However, the Siemens example is just one
of the many examples of capacity-building
activities in which the EU is involved as
part of its assistance in developing energy
megaprojects in NA countries.

Risk allocation in energy
megaprojects

When considering individual energy mega-
projects, one of the most crucial aspects
to address during the negotiation and
ratification of contracts is the allocation
of risk. This is crucial, particularly in NA
countries where sovereign, compliance,
regulatory, and reputational risks are sig-

Table 6. Relevance of their risks and their allocation for different types of energy

infrastructure

Main Risk Considered

Type of Energy Infrastructure

Completion risk
Financial risk
Sovereign, legal, and regulatory risk

Relevant for all energy infrastructure considered,
including pipelines, electricity interconnections, wind
farms, solar power plants, nuclear, hydroelectric, and

hydrogen production facilities.

Demand risk This is particularly relevant for oil and gas pipelines and
potentially hydrogen production and conveyance. ®
Supply risk This is especially relevant for fossil fuel power stations,

in particular gas and oil.

nificant factors. To ensure the best inter-
national practice, the following allocation
of risk is suggested in line with conven-
tional risk allocation approaches (Gatti,
2018; Vinter, Price, & Lee, 2013). Please
refer to Table 6 for the type of energy in-
frastructure whose risks are considered
relevant.

Completion risk is a critical factor that
should be allocated more efficiently to
experienced EU main contractors who
can deliver energy megaprojects efficiently.
To ensure this, it is recommended to
have a single point of responsibility by
using integrated contracts such as design
and build, lump sum turnkey. It is advisable
to limit the number of nominated sub-

contractors by the client, such as NA
countries utilities and governments,
wherever possible. Guaranteeing a general
portion of local content and employment
can enable EU contractors to have better
control over project delivery. The financial
and training package mentioned above
can strengthen EU contractors’ bargaining
power to acquire better conditions in
terms of project control and prices.

The NA countries’ governments should al-
locate sovereign, legal, and regulatory risks
better.

These risks can be measured with proxies’
indicators associated with the NA countries,
including:

5 This will depend on the evolution of the hydrogen market.
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* Credit Ratings: Agencies like Moody's
(Moody's, n.d.), Standard & Poor's
(Cullian, 2019), and Fitch (Fitch,
2024) provide credit ratings for
countries, indicating their credit-
worthiness and the likelihood of de-
fault on debt obligations.
Sovereign Credit Default Swap
(CDS) spreads: CDS spreads
measure the cost of insurance
against default on a country’s sov-
ereign debt. Higher spreads indicate
higher perceived risk.

Global Competitiveness Index (GCI):
The GCI, developed by the World
Economic Forum, assesses the com-
petitiveness of countries based on
factors like infrastructure, macro-
economic stability, health, education,
and market size (World Economic
Forum, 2020).

Ease of Doing Business Index: The
WB's Ease of Doing Business Index
ranks countries based on the regu-
latory environment for starting and
operating a business, which can in-
directly reflect sovereign risk (World
Bank, 2024a).

Corruption Perceptions Index (CPI):
Transparency International’s CPI
ranks countries based on perceived
levels of public sector corruption,
which can affect governance and
sovereign risk (Transparency Inter-
national, 2023).

Legal System and Rule of Law
Index: These indices assess the
quality and effectiveness of a
country’s legal system and the rule
of law. Examples include the World
Justice Project Rule of Law Index
and the Lex Mundi Rule of Law
Index (World Justice Project, 2023).
Property Rights Protection Index:
This index measures the extent to
which a country’s legal system pro-
tects property rights. The Inter-
national Property Rights Index (IPRI)
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is one such measure (Property Rights
Alliance, 2023).

Contract Enforcement Index: This
index evaluates the ease and effi-
ciency of contract enforcement in a
country’s legal system. The WB's
Doing Business report includes a
measure of contract enforcement
(World Bank, 2024b).

Regulatory Quality Index: This index
assesses the quality of regulations
and their implementation in a country.
It considers factors such as trans-
parency, predictability, and efficiency
of regulatory processes. The World
Bank’'s Worldwide Governance In-
dicators (WGI) include a measure
of regulatory quality (World Bank,
2024c).

Investor Protection Index: This index
measures the extent to which a
country’s legal framework protects
the rights of investors. The Global
Investor Protection Index (GIPI) is
one such measure.

All these indicators emphasise a relevant
perceived sovereign risk by foreign investors
in NA countries. Such risks can only be
partially transferred via contracting instru-
ments, such as equilibrium clauses.
Series contracts aiming at multiple energy
projects in sequence can provide a basis
for longer-term partnerships, reducing
the risk of retaliation by EU contractors
due to altered government conditions or
legal and regulatory amendments. This
approach can also help the EU influence
the energy strategy of NA countries. As
previously described, it would be ex-
tremely attractive in the presence of fi-
nancial packages.

Demand risk is a significant concern,
especially for pipelines. EU member
states can secure revenue streams by
establishing long-term agreements such
as offtake or take-or-pay contracts. This

EU member
states can
secure revenue
streams by
establishing
long-term
agreements
such as offtake
or take-or-pay
contracts
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NA countries
are far from
becoming a net
exporter of
electricity as
they are
currently coping
with internal
challenges such
as meeting
growing
demand,
rebalancing the
energy mix,
replacing old
power stations,
and making the
energy
infrastructure
more resilient to
climate change

strategy particularly benefits EU countries
looking to diversify their gas supply in
response to the ongoing Ukrainian-Rus-
sian conflict. Some member states, like
Italy, are pursuing this approach with Al-
geria, which facilitates the financing and
rapid implementation of new pipelines.
Despite these efforts, there have been
concerns about the ability of Algeria to
meet their future supply commitments.
Therefore, it is appropriate for EU con-
tractors and member states to address
this potential risk and establish reliable
compensation mechanisms in their long-
term contracts.

Supply risk is a significant concern for
NA countries, particularly net importers
of fossil fuels such as Tunisia and Mo-
rocco. To ensure the availability of fuel
supplies and reduce price fluctuations,
these countries should establish long-
term contracts with fuel suppliers.

Reflections on the
possible strategies
for EU and NA countries

The increased electricity interdependency
between NA countries and the EU can
become a platform for future models in
which either the EU or NA countries
become the predominant exporter of elec-
tricity. The following two potential strategies
for improving EU-NA countries cooperation
on energy megaprojects further discuss
this.

Potential long-term strategy 1: One poss-
ible long-term strategy for NA countries
is to become a net electricity exporter
to the EU. However, since fossil fuels
still dominate the NA's countries energy
mix, this could be controversial as it may
appear that the EU is greenwashing
their energy production by relying on
NA's countries quota of fossil fuels. The

reputational risk of this strategy is too
significant to ignore, so the author hy-
pothesises a scenario in which NA coun-
tries significantly expand their renewable
energy production and export the excess
electricity to southern European countries
via existing interconnections, which could
be further expanded in the long run.

This strategy has several challenges,
mainly because the current penetration
of renewable energy is limited in the
countries considered. NA countries are
far from becoming a net exporter of elec-
tricity as they are currently coping with
internal challenges such as meeting
growing demand, rebalancing the energy
mix, replacing old power stations, and
making the energy infrastructure more
resilient to climate change. Even if NA
countries considerably expand their re-
newable power generation, the EU cannot
afford to rely heavily on this strategy
due to the instability of the region, which
would impact energy security. While this
strategy is potentially possible, it is con-
sidered more theoretical than practical
to date.

Furthermore, the stabilisation of the elec-
tricity grid and increased reliability of
energy systems is crucial for NA coun-
tries, and it is highly beneficial to southern
European member states. This section
recommends implementing energy sta-
bilisation through grid substations and
international connectors. The latter pro-
vides excellent opportunities for further
interdependence and creates the basis
for a long-term partnership. Global in-
terdependencies can facilitate liberalising
energy markets in NA and promote more
synergistic energy planning in the long
run, which would benefit the European
decarbonisation strategy. A clear vision
for extended energy systems has yet to
be fully developed. In the short run, elec-
tricity interconnections will facilitate the
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stability of the national systems of both
NA countries and southern EU member
states, but energy exports will be limited
between the two sides.

Potential long-term strategy 2: The EU is
prioritising the long-term goal of producing
electricity using a mix of energy sources
that meet decarbonisation targets, including
extensive use of renewable energy. How-
ever, achieving this goal could be difficult
without nuclear power, considering the
current state of renewable energy tech-
nologies and resources in Europe. The
European Network of Transmission System
Operators for Electricity (ENTSO-E) and
the EU are concerned about this issue,
as some countries, such as the Nether-
lands, Poland, and Finland, are moving
forward with nuclear energy.

The EU aims to balance its energy market
across the region by using interconnection
systems to stabilise the power grid and
export any excess energy generated from
renewable sources. However, if NA coun-
tries integrate their electricity systems
too closely with the EU market, it could
significantly drive up the price of electricity
in NA countries. This could undermine
some of the EU’s goals, and the Euro-
NA interconnection could backfire. There-
fore, the interconnection with NA should
not be based on a single market of elec-
tricity, and the pricing mechanisms in NA
countries should be separated from those
in Europe.

This approach requires the active involve-
ment of EU member states, especially in
southern Europe, particularly Italy, Spain
and Portugal. However, since these coun-
tries lack a solid nuclear programme, gen-
erating carbon-free (during the operation),
baseload power is more challenging, mak-
ing them net energy importers instead of
exporters. This situation presents a sig-
nificant challenge to achieving their goals
of decarbonising the energy system. De-
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spite France's aging nuclear fleet, which
needs expansion, it remains the only
country in a solid position to maintain the
role of energy exporter (IAEA, 2022).

Conclusion and
recommendations

This chapter highlighted the strategic rel-
evance, impacts, opportunities, and chal-
lenges of the investment in energy mega-
projects for the EU and NA countries.
Strengthening partnerships with NA coun-
tries remains on top of the EU’s priorities
to maintain sustainable investments to
attract EU investors and partners to boost
regional sustainable growth. Furthermore,
the EU is looking to strengthen its energy
reliance from NA countries, implementing
multiple initiatives executed through various
instruments that shift from a donor-recipient
model to a relationship model based on
cooperation.

The main recommendations are:

1. Improve industry planning to promote
a more systemic approach and en-
courage synergies such as cogener-
ation opportunities. For example,
hydrogen production should be
planned correctly in conjunction with
domestic chemical and agriculture
industries and potentially with the EU
industrial strategy.

2. Promotion of green hydrogen: If the
EU wants to promote the production
of green hydrogen in NA countries, it
should influence the existing carbon
tax regime in the relevant countries
or identify alternative incentives that
minimise the generation of greenhouse
gases.

3. The EU shall provide financial aid for
energy megaprojects in NA countries.
In doing so, the EU shall consider

If NA countries
integrate their
electricity
systems too
closely with the
EU market, it
could
significantly
drive up the
price of
electricity in NA
countries
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appropriate financial instruments that
either directly support more sustain-
able energy mixes (e.g., green swaps)
or provide forms of financial support
that would provide it a degree of
leverage and bargaining power even
after the granting of the financing,
e.g., direct loans with contingent
terms that provide favourable bor-
rowing conditions only if the pre-de-
fined targets have been satisfied by
NA countries.

4. The EU shall provide a general platform

to facilitate homogeneous and col-
laborative interventions for energy
collaboration between EU member
states. The member states are taking
a more proactive and semi-indepen-
dent role in shaping their support
and partnerships with NA countries.

The EU shall consider gradually expanding
the energy market to NA countries. In
doing so, the higher electricity prices in
the EU and the lower willingness to pay
for renewable projects in NA countries
should be considered. In the long term, it's
important to work towards better collab-
oration in the energy sector to promote a
more sustainable global energy system
and address the challenge of reducing
greenhouse gas emissions. This collab-
oration should extend beyond the EU and
involve global efforts to transition towards
cleaner energy sources. To realise such
ambitious recommendations, a gradual ap-
proach is necessary, and sophisticated fi-
nancial instruments and EU subsidies are
required to take into consideration the rel-
evant differences with NA countries’ energy
systems.
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