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The world is not on track to deliver climate change goals
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Green hydrogen: the opportunity of a clean flexible energy vector
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Global hydrogen market by production method
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Gray hydrogen Nat. gas reforming

Brown hydrogen Lignite gasification

Black hydrogen Coal gasification



Global hydrogen market by production method
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Gray hydrogen Nat. gas reforming

Brown hydrogen Lignite gasification

Black hydrogen Coal gasification

Blue hydrogen
Gray/brown/black + 
CCUS

Turquoise hydrogen Nat. gas pyrolysis

Yellow hydrogen Nuclear electricity

Green hydrogen Renewable electricity



The curse and the blessing of hydrogen as a fuel
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High energy content per kilogram but low energy per liter, requiring compression or liquefaction



Green hydrogen 101
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Hydrogen can store energy for very long periods of time, 

offering a flexible clean energy carrier



Green hydrogen 101 – what technologies are we talking about?

Electrolyzers Fuel Cells

Source: ELB Elektrolysetechnik GmbH, 2019 Source: Pragma Industries, 2019
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Clean hydrogen production cost estimates
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Projection of electrolyzers and green hydrogen cost
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Deployment challenges
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Near-term opportunities: isolated locations
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Near-term opportunities: isolated locations
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Near-term opportunities: countries with vast RE resources 

PV: GHI CSP: DNI Wind: power density
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Near-term opportunities: heavy-duty transport and freight
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Near-term opportunities: ammonia production
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Near-term opportunities: decarbonizing maritime shipping
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Near-term opportunities: industrial processes
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Pilot project: VRE integration
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Green hydrogen in developing countries

To learn more about green hydrogen opportunities and 

challenges in developing countries…

“Island locations, remote communities, countries 

with existing gas infrastructure, areas with poor air quality, 

and areas with excellent renewable resources or with severe 

seasonal renewable variability could offer the most attractive 

opportunities for near-term deployments of green hydrogen 

and fuel cell projects”

Download here: https://www.esmap.org/green-hydrogen-in-

developing-countries
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https://www.esmap.org/green-hydrogen-in-developing-countries


• There are at least 15 countries with hydrogen strategies.

• 60 GW of electrolyzer capacity in the pipeline with large projects mostly located in 

Australia and the EU. 

• The projection is that half of this capacity (30 GWs) will be deployed by 2035.

• 5GW plant in China already under construction. 

• Pipeline networks are key enablers of a hydrogen market, but will take a long time to 

build. 

• Main electrolyzer manufacturers are expanding manufacturing capacities to reach 

production figures of 1 GW annually per plant. 
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What are countries doing globally?



1. Develop regional strategies that clearly identify trade opportunities.

2. Identify infrastructure requirements to enable green hydrogen trade.

3. Establish carbon policies aligned with the Paris agreement, and a shared system of guarantees of origin

that together create a market pull for green hydrogen, and add flexibility to meet Nationally Determined 

Contributions (NDCs).

4. Harmonize regulations to facilitate trade and the replication of business models across Mediterranean 

countries.

5. Jointly address implementation challenges, including developing the human capital necessary to scale-

up green hydrogen investments.

6. Protect the Mediterranean: jointly promote clean maritime shipping and transport, establishing a 

network of ports for clean fuel ships. 
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Fostering Mediterranean integration



1. Is it better to be an early mover or a cautious entrant to green hydrogen?

2. Are there important competitive advantages on any parts of the value chain (RE generation, proximity to 

markets, existing infrastructure, value chain technology/manufacturing capability, etc.)?

3. If competitively priced green hydrogen/derivatives are available, are there applications that would be 

attractive for switching to it?
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Understanding the role of green hydrogen at a country-level

Support provided by ESMAP through the WB’s energy task team leaders to develop 

strategies and create the enabling conditions for sustainable green hydrogen scale-up.
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