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Upgrading North Africa-EU gas infrastructure to transport 
green hydrogen
Roberto Cardinale, PhD1, Nariman Emara2

This study finds that Algeria has a potential cost advantage in transporting green hydrogen to Europe thanks to overcapacity in its existing gas 
infrastructure, which could be upgraded. By contrast, Egypt is more competitive in the generation of renewable power, a key input of green hydrogen, 
thanks to regulation that attracts investments.
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Introduction

This study explores the economic and regulatory 
conditions for implementation of large-scale projects 

producing green hydrogen and transporting it from North 
Africa to Europe. The EU has shown a notable interest in 
importing hydrogen from North Africa in order to reach 
its climate commitments while compensating for the re-
duction of gas imports from the Russian Federation. The 
idea of importing green hydrogen from North Africa stems 
from the potentially low cost of producing it thanks to the 
abundance of solar energy and land in desert areas, and 
existing export infrastructure.

The study analyses the cases of Egypt and Algeria and 
finds that, while they have similar production potential, 
they are characterised by (i) different stocks of existing gas 
infrastructure that could be upgraded to transport green 
hydrogen; (ii) different approaches to regulation, which af-
fects their ability to attract investment in the generation of 
renewable power and to scale up the production of green 
hydrogen. 

Algeria has a potential cost advantage in the transport 
phase as it has overcapacity in its infrastructure to export 
gas to Europe, which with limited investment could be 
upgraded to transport green hydrogen. By contrast, Egypt 
has more limited gas export infrastructure capacity, which 
suggests that it should invest extensively to develop ad-hoc 
green hydrogen infrastructure. 

However, Egypt is proving successful in attracting invest-
ments in the generation of renewable power, suggesting 
that it is creating the conditions to reduce the future costs 
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of production of green hydrogen. Investments have been 
incentivised by favourable regulation for the private sec-
tor, including preliminary market opening and partial lib-
eralisation measures. In contrast, Algeria has encountered 
some challenges in attracting investment, probably due to 
difficulties in reconciling domestic industrial policy goals 
with the interests of international investors.

This paper recommends that the EU should adopt a 
differentiated approach to energy and climate diplomacy 
which considers the regulatory and political economy dif-
ferences between the two countries in view of launching 
joint initiatives on green hydrogen.

Infrastructure and regulation in North Africa: The 
cases of Egypt and Algeria

North Africa has historically been a major producer and 
exporter of energy to Europe. Today, it has a unique op-
portunity to maintain and even relaunch this strategic 
role by taking advantage of the energy transition. Devel-
oping a green hydrogen supply chain can serve this pur-
pose. In fact, North Africa is a region with one of the 
world’s largest solar energy potentials thanks to high solar 
radiation and an abundance of land in desert areas. These 
are unique conditions which can realise a scale of produc-
tion that would cut costs and allow green hydrogen to 
be competitive with traditional energy sources. In addi-
tion, North Africa is in proximity to the EU, which is the 
world’s largest energy importer. 

Furthermore, the two continents are already well con-
nected with natural gas infrastructure, which could be 
upgraded for the transport of hydrogen at a relatively low 
cost. Currently, there are four undersea pipelines with a 
combined transport capacity of about 65 bcm, and four 
Liquefied Natural Gas (LNG) plants that provide an ad-
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ditional capacity of around 43 bcm (see Figure 1). Plans 
to develop ad-hoc hydrogen infrastructure are under con-
sideration. 

Figure 1: Existing gas infrastructure connecting North 
Africa to Europe

Source: Mott MacDonald (2010)

However, besides having common potential, each North 
African country faces different challenges and opportuni-
ties due to specificities concerning industrial capabilities, 
the availability of infrastructure and government policies 
and regulation. The latter are crucial to attract investment 
and generate a scale of production of renewable energy 
that reduces costs and increases the chances of green hy-
drogen competing with traditional fossil fuels on local and 
international markets. 

North Africa has had a variety of experiences in this re-
gard, as some countries have implemented substantial lib-
eralisation and decarbonisation reforms while others have 
maintained a more cautious approach to reforming. This 
gap can be explained by various factors, which are mainly 
related to local elites’ perceptions of the priority of such 
reforms but also to the implications that reforms have for 
political stability (Cardinale, 2019). 

This article analyses the cases of Egypt and Algeria to 
provide insights on the diverse range of opportunities and 
challenges that important North African energy players 
with similar production potentials and industrial capabil-
ities might face. The comparison considers (i) the coun-
tries’ existing gas export infrastructure capacity, which is 
key to realising cost savings by just upgrading it to trans-
port green hydrogen; and (ii) their approaches to energy 
regulation, which is essential to attract the high volume 
of investment needed to realise a scale of production that 
reduces the cost of renewable energy generation, the main 
driver of green hydrogen production. 

Egypt’s existing gas export capacity is limited to about 
26.8 bcm/y if the Arab Gas Pipeline (AGP) pipeline con-
necting Egypt to the Levant is also considered. Currently, 
its existing LNG infrastructure is being used at full ca-
pacity to meet the high level of demand in the interna-
tional market, suggesting that investment to build green 
hydrogen export infrastructure is needed. Furthermore, 
estimates suggest that upgrading LNG to liquefy green 
ammonia (a hydrogen carrier) would cost up to 20% more 
the cost of building a new LNG terminal (IEA, 2022). 
However, Egypt’s market-oriented regulation has succeed-
ed in attracting investment in the generation of renewa-
ble power, leading Egypt to rank first in North Africa and 
second in Africa with an installed capacity of 6,226 GW 
(IRENA, 2022). 

Liberalisation reforms implemented with the New Elec-
tricity Law 87/2015 have played a relevant role in attract-
ing private sector investment. For example, unbundling 
and Third-Party Access (TPA) measures have been intro-
duced (Fahmi and Hussein, 2020) allowing private energy 
firms to enter the electricity generation sector and compete 
with State-Owned Enterprises (SOEs) to supply industrial 
consumers for the first time.

In the previous year a Feed-In Tariff (FIT) system for so-
lar and wind power was introduced. This allows new en-
trants to own, build, and manage renewable energy power 
plants and sell generated electricity with Power Purchase 
Agreements (PPAs) to the Egyptian Electricity Transmis-
sion Company (EETC), the Egyptian Transmission Sys-
tem Operator (TSO) or to licensed distribution firms. The 
PPAs establish the contract duration and a fixed electricity 
price, providing a guarantee of the return on investments. 
Solar projects have 20-year PPAs and wind projects 25-
year PPAs. As a result of the FIT system, PPAs and oth-
er provisions on market competition, in 2021 2.1GW or 
34.4% of the total installed renewable energy capacity in 
Egypt was controlled by the private sector.

Algeria has an advantage over the other North African 
competitors in its gas export pipeline capacity, which 
amounts to about 53 bcm/y. This advantage is relevant as 
upgrading existing pipelines to transport green hydrogen 
results in 50% - 80% cost savings relative to the construc-
tion of a new pipeline (IEA 2022).

As in the case of Egypt, several measures have been adopt-
ed in Algeria to promote investment in the generation of 
renewable power. For example, in 2009 Algeria established 
the National Fund for Renewable Energy (NFRE), which 
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received 0.5-1% of the royalties from the oil and gas sector, 
and which aimed to provide financial support for invest-
ment in renewables. With the 2013 Executive Decree 13-
218 the Algerian government redefined a FIT introduced 
earlier in 2004 with details of the various bonuses for pro-
ducers from selected renewable energy sources. Overall, 
the Algerian government committed itself to purchasing 
all the renewable electricity generated for 20 years at prices 
above the production cost (Bouznit et al., 2020). 

However, investor undersubscription of the first interna-
tional tender issued in 2019 meant that Algeria’s attempt 
to attract private investment in the renewable power sec-
tor was more challenging than expected. This may be ex-
plained by Algeria’s policy of securing extensive govern-
ment control of projects while pursuing the objective of 
local industrial development. For example, tenders had to 
envisage projects being majority-owned by national com-
panies and respect minimum levels of local equipment and 
financing. To some extent these terms are likely to have 
contributed to discouraging international private investors 
from bidding (Hochberg, 2019), and for this reason some 
of them have been recently lifted. 

In view of these different experiences and approaches to 
regulation, the EU approach to energy and climate diplo-
macy with North African countries should be diversified 
and consider their specificities. The EU has developed a 
comprehensive and detailed hydrogen strategy, which has 
recently been revised by the ‘REPowerEU’ plan, which en-
visages importing 10 million tons of green hydrogen a year 
by 2030, of which 6 million tons should be imported from 
North Africa.

The European Commission recognises the challenge in 
attracting infrastructure investment for green hydrogen. 
More specifically, provisions concerning market compe-
tition could discourage investment in newly developed 
hydrogen pipelines, as investors may be concerned that 
competition might limit their returns on very high up-
front costs. For this reason, the idea is to apply existing 
rules on natural gas infrastructure gradually (Tanese and 
Herrera Anchustegui, 2022). If EU energy companies are 
allowed exemptions to market competition rules at least 
until 2030, North African companies should be granted at 
least the same exemptions, if not an even greater set of con-
cessions as they have higher market and regulatory risks. 

The EU might be willing to invest in and grant nota-
ble concessions to Egypt, considering the increasing con-
vergence of Egypt’s regulatory approach with the EU 
approach, especially concerning market competition and 

the regulation of transmission and export infrastructure. 
Although in Egypt liberalisation and the entry of private 
and foreign investors were conceived mainly as ways to in-
crease production capacity, despite being in an early stage 
measures such as unbundling and TPA are laying the foun-
dation for a competitive market. 

The Algerian case shows a different picture. The energy 
markets remain dominated by state-owned monopolies 
and it seems that in the short term there are no plans to 
reform the current market structure to introduce market 
competition. However, the provision that envisaged na-
tional companies to retain majority ownership on all major 
renewable energy projects has been lifted, suggesting that 
the government is willing to make some compromises to 
attract international and private investments. 

Regarding the regulation of export infrastructure, the 
Egyptian government is likely to make TPA mandatory 
once capital costs are amortised. This might be an incen-
tive for international energy companies that are willing to 
enter the Egyptian market and use existing transmission 
and export infrastructure. However, the current export 
infrastructure capacity in Egypt is rather limited, which 
suggests that high volumes of investment are needed. By 
contrast, Algeria has a surplus of export infrastructure, 
which in some cases is underutilised and which represents 
a remarkable opportunity of cooperation with the EU on 
upgrading it to transport green hydrogen. 

Policy recommendations 

The EU approach to energy and climate diplomacy to-
wards Egypt and Algeria should be diversified and take into 
account the differences in their respective regulations. This 
study suggests that achieving regulatory harmonisation 
with Egypt is possible but EU financial support might be 
needed, especially for Egyptian projects to expand or up-
grade the current transmission and export infrastructure. 
So far, the infrastructure gap is the main obstacle to invest-
ments in green hydrogen, as Egypt has two LNG termi-
nals with an overall export capacity of 16.5 bcm/y, which 
are notably more expensive to upgrade than pipelines, and 
only a 10.3 bcm/y pipeline that reaches the Levant. 

Another important issue to negotiate is reciprocity in 
access to EU and Egyptian downstream markets. Despite 
Egypt’s newly introduced rules, Egyptian state-owned 
companies are de facto still dominant in the domestic mar-
ket and absent from EU markets. For this purpose, the 
EU could provide conditionality clauses on funding for 
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infrastructure in Egypt subject to a progressive reduction 
of market shares by Egyptian state-owned companies. In 
a similar way, Egyptian companies should be allowed to 
enter EU downstream markets. 

Regarding Algeria, the approach to cooperation could 
be different, considering Algeria’s intention to implement 
liberalisation reforms at a slower pace to preserve internal 
balances. For this reason, the EU could act on separate is-
sues in the negotiation. In one channel it could address 
short term issues, for example the redrafting of clauses on 
the national ownership of projects and on minimum local 
content; the establishment of a common fund to incentiv-
ise investment in renewables and in electrolisers; and the 
upgrade of existing transmission and export infrastructure 
to transport green hydrogen. 

For example, the EU could leverage the unexploited Alge-
rian infrastructure capacity by asking for the introduction 
of specific measures such as TPA on repurposed export 
infrastructure. In exchange, the EU could commit to pro-
viding a substantial financial contribution for the upgrade. 
This compromise is likely to be a win-win solution as TPA 
provides guarantees on returns to European private inves-
tors which wish to produce green hydrogen in Algeria for 
export, while Algeria would benefit from higher volumes 
of private investment and EU funds. 

In parallel, another negotiation channel could be opened 
up to pursue the more ambitious objective of regulatory 
harmonisation with a view to speeding up cross-country 
investment and trade in green hydrogen. However, to do 
this Algeria should receive guarantees from the EU of full 
support in the case that the transition to a liberalised en-
ergy system proves more difficult than expected. This sup-
port could consist in providing continual technical and 
organisational assistance during the transition, preparing 
a rescue plan with a shared (EU-Algeria) financial burden 
in case there are disruptions in the supply chain and com-
mitting to provide diplomatic and financial support if lib-
eralisation disrupts the current balance of domestic inter-
ests. Considering the current period of uncertainty due to 
high international instability, it is unlikely that Algeria will 
enact extensive market and corporate governance reforms 
and that the EU could effectively guarantee this transition. 
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