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Paul Noumba Um 

• One of the lively debates currently concerns whether it is possible to transition directly to “green” 
hydrogen from renewables? Is “blue” hydrogen from fossil fuels with CCUS a necessary step along 
the path? Blue hydrogen may reduce costs now, but would it prolong unacceptably the use of 
fossil fuels?  

• The development paths of blue and green hydrogen will have strong implications for natural gas 
reserves and transport infrastructure. Nowhere is this truer than in the Mediterranean, where 
new reserves and pipelines are being developed. At the same time, plans are advancing to turn 
the region’s rich renewable energy resources into hydrogen. Major drivers include the EU’s 
ambitious hydrogen strategy, which relies on imports from North Africa, and the new TEN-E 
regulation, which precludes funding of hydrocarbon projects.These have implications for 
southern and eastern Mediterranean countries, as they weigh their options to produce hydrogen 
for local use and export. 

Emanuele Taibi 

• IRENA’s scenario for reaching net zero CO2 emissions by 2050 in the March 2021 World Energy 
Transitions Outlook sees an increase in the electricity produced with renewable energy, and a 
drastic decrease in the use of coal, oil and natural gas in total final energy consumption. By 2050 
hydrogen will represent 12% of the total mix thanks to its versatile uses and its importance for 
hard-to-decarbonize sectors. 

• Low electricity cost is not enough to achieve cost competitiveness; a low electrolyzer cost is also 
needed. To achieve cost reduction for the production of green hydrogen, an integrated strategy 
should include electricity, electrolyzers, and water supply (desalination). Innovation and scaling-
up of technologies is needed in the next 20 to 30 years to bring the cost of  electrolyzers down. 
Electrolyzers can become 40% cheaper in the short-term and up to 80% in the longer term.  

• A global analysis of potential  hydrogen trade  requires an understanding of the ideal configuration 
for the production of green hydrogen in each region and how hydrogen can be traded globally 
(infrastructures, certification of green hydrogen, etc.).  

https://www.irena.org/publications/2021/March/World-Energy-Transitions-Outlook
https://www.irena.org/publications/2021/March/World-Energy-Transitions-Outlook
http://www.esmap.org/
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• Multilateral cooperation is fundamental to accelerate green hydrogen globally. In June 2020 
IRENA established a Collaborative Framework on Green Hydrogen to foster dialogue between 
governments and private sector. The Framework includes participation of 65 countries, the 
Hydrogen Council and IPHE and is currently co-facilitated by the European Commission and 
Morocco. 

• The Mediterranean region is ideal for local transportation and excellent for regional partnership. 

• The question is: What can be financed, and at which cost? 

Alexander Huurdeman and Susana Moreira 

• Future global hydrogen demand is expected to boom in the next few years in particular for 
transport, industry and synfuel production. In IEA’s Sustainable Development Scenario global 
hydrogen production grows by a factor of seven to 520 Mt in 2070, 98% of which is low-carbon 
hydrogen. Hydrogen use expands in all sectors and reaches a share of 13% in final energy demand 
in 2070 (currently it is around 2%).  

• Low-carbon hydrogen includes blue, yellow, turquoise and green hydrogen. The important point 
is that both green and blue hydrogen are not emission free. A recent analysis shows that life cycle 
analysis that look not only at production itself, but at all the chain for blue and green hydrogen 
has comparable emissions. For blue hydrogen the range is 0.8 to 2.5 kg of CO2/kg of H2 and for 
green hydrogen the range is 0.3 to 3.3 kg of CO2 per kg of H2. 

• The cost of hydrogen varies significantly across regions/countries, as it depends heavily on the 
prices and availability of energy inputs, creating the opportunity for international trade in 
hydrogen. For instance, blue hydrogen can be optimally produced in countries w/low-cost natural 
gas and large-scale CO2 storage (e.g., costs could average around US$1.20 per kg in 2025 in North 
America, Middle East and Russia), while green hydrogen can be optimally produced in countries 
w/access to low-cost renewables (e.g., Chile, Australia, Morocco and Saudi Arabia could produce 
hydrogen at around US$1.90 per kg in 2025). 

• To develop an at-scale low-carbon hydrogen market quickly while lowering costs, a practical, 
agnostic position on blue and green hydrogen is required. Blue hydrogen offers the lowest-cost 
production pathway in the short term. 

• Europe is considered a high demand center, while North Africa and the Middle East have great 
potential for both blue and green hydrogen production.  

• The optimal hydrogen transport mode depends on the distance to the market, the volumes to be 
transported and the products the consumer needs. The cost of transportation makes up 
approximately 10% of the total delivered cost of hydrogen for shorter distances and 30% for 
longer distances.  

• Existing natural gas pipelines need little modification to be fit for 100% hydrogen transport. 
Existing gas pipeline infrastructure around the Mediterranean can enable low-cost transportation, 
first by blending hydrogen with gas (5% to 15%), and subsequently by repurposing the pipeline 
and finally building new dedicated hydrogen pipelines. Blending requires new pipeline 
certification and coordinated rules between upstream/downstream countries. 

• New pipelines are 60-90% more costly than retrofitting existing pipelines. Estimated levelized cost 
is 0.20 €/kg/1000km for new hydrogen infrastructure, and 0.11 €/kg/1000km for retrofitted gas 
infrastructure. For longer distances, shipping ammonia seems to be the most economic option. 
The development of coastal hydrogen hubs with both hydrogen production and use, would 
promote economies of scale and reduce hydrogen transport and storage costs. 

https://irena.org/-/media/Files/IRENA/Remember/Secretariat/Background%20Note%20-%20Collaborative%20Framework%20on%20Green%20Hydrogen#:%7E:text=The%20IRENA%20Collaborative%20Framework%20on,IGOs%2C%20NGOs%2C%20private%20sector%2C
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• Engineering and safety are key challenges, and common specifications for hydrogen purity must 
be defined for transport in order to make pipelines interoperable. 

• A key point is for countries to have sufficient hydrogen to provide for security of supply, whereas 
investors want to be sure there is a market for their product. 

Miklós Gáspár 

• The European Commission published a strategy for hydrogen last July, which sets a roadmap for 
hydrogen development in three phases. The strategy aims at boosting demand and supply of 
hydrogen in the European market. 

• In December the EC presented a proposal to revise the TEN-E Regulation, the legislative act that 
sets the framework for projects of common interest, mostly cross borders energy infrastructure 
projects, traditionally in the field of electricity and gas as they bring added value for an integrated 
internal market and security of supply. The TEN-E regulation aims at promoting market 
integration, security of supply, sustainability and competitiveness by developping adequate 
infrastructure solution, and set the rules on how to select projects for European funds (e.g. 
Connecting Europe facility for cross borders infrastructure support). 

• The TEN-E is a central instrument that will facilitate the timely development of adequate energy 
infrastructure to enable delivering on the European Green Deal and climate neutrality by 2050 
whilst boosting economic recovery and green growth. The proposal for a revised TEN-E Regulation 
will enable a more integrated energy system, relying on rapid electrification, boosting the share 
of renewables in electricity production, the decarbonisation of the gas sector through a steep 
increase of renewable and low-carbon gases, and a higher uptake of innovative solutions such as 
smart grids.  

• The revision proposes to exclude natural gas infrastructure oil pipelines. The new focus will be on 
infrastructures needed for renewable energy and low carbon gases, and include three elements: 
dedicated hydrogen networks (e.g. pipeline projects transporting hydrogen over long distances 
new and retrofitted, cross borders’ projects, hydrogen seasonal storage in salt caverns formation, 
etc.), large facility electrolyzers, linked to cross border operation to enable more efficient system 
operation, and smart gas grids (e.g. retrofits of existing natural gas to enable a growing share of 
low carbon gases as biomethane or blended hydrogen, digital solutions that enable more efficient 
system operation).  

• The revision also proposes the inclusion of mandatory sustainability criterion for all 
infrastructure categories (e.g. contributing to more renewable energy integration and CO2 
emission reduction), and proposes to extend the scope to projects connecting the EU with third 
countries (PMIs) given their expected increasing role in achieving the climate objectives. The role 
and benefits of better interlinking EU’s energy networks with third countries’ grids are expected 
to increase in the decarbonization context. The projects need to demonstrate their mutual benefit 
and contribute to the EU’s security of supply and decarbonization objectives, benefit at least two 
Member States in addition to the neighboring country. Regulatory alignment with the Union is 
also a prerequisite. This for instance is fulfilled with EEA and Energy Community countries, but 
other countries in the neighborhood can meet this requirement too.  

Silvia Pariente-David 

• To summarize, we need hydrogen to reach carbon neutrality. Now more than 110 other 
countries, have pledged carbon neutrality by 2050, and China has pledged to get there before 
2060.  This means that 50 per cent of the world’s gross domestic product, and about 50 per cent 
of global carbon dioxide emissions, are now covered by a net-zero commitment. 



4 
 

 
• Green hydrogen costs will decline, both because of lower RES costs and electrolyzer costs 

 
• Transport costs may make up a significant part of the end-use hydrogen cost. 

 
• Hydrogen will become a global market, very much like oil, and to some extent natural gas 

(whereas electricity markets have remained national or regional). Extent of trade will depend 
whether hydrogen is produced close to points of consumption or to location where RES is cheap. 
Trade can be through repurposed natural gas infrastructure or dedicated pipelines. 
 

• Succeeding in making hydrogen a powerful vector of decarbonization requires cooperation. 
 

• Hydrogen may be the new oil for the region. The hydrogen revolution is under way (some 
compare it to the man on the moon). And hydrogen could be the binding agent of the 
Mediterranean energy market. 
 

•  Naturally, a number of questions remain, such as: 
− Where hydrogen should be produced? 
− Should international trade be in the form of green electrons (if we produce close to points 

of consumption) or green molecules (if we produce in deserts)? 
− Should hydrogen activities be regulated and how? Hydrogen is a form of storage, and the 

jury is still out on battery storage. 
− Are government incentives needed to accelerate the market development? 
− How to be sure you are receiving the color of hydrogen you want? 

 
• Luckily, we have planned more seminars in the series, as you have seen in the poll, that will 

address those questions and more. The next one will be on 22 April, and as requested in the poll, 
will be on national strategies. Then we’ll cover industry strategies and what companies expect 
from governments. The following one will cover regulatory issues. 

 

 

 


