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https://www.oeko.de/fileadmin/oekodoc/WP-imported-hydrogen.pdf
https://www.oeko.de/fileadmin/oekodoc/Comparing-sustainability-of-RES-and-methane-based-hydrogen.pdf
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Sustainable production of hydrogen needs action
Expected environmental and socio-economic impacts from production
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Sustainability dimensions
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Sustainability dimension:
Economic system perspective in exporting countries
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• Hydrogen industry might be susceptible to Dutch disease and 
inhibit sustainable economic growth and equal economic 
participation (resource course hypothesis)

• Potentially create competition for infrastructure, financial and 
human resources with established extractive industries (e.g., 
oil, natural gas, copper) and business models

• Steering projects towards contributing to sustainable economic 
development on the country level is a challenge

• Criteria are difficult to formulate and to operationalize, 
because they touch upon areas of national sovereignty and 
require cooperation on the international level.

• Higher valued added and the export of hydrogen derivates 
(e.g., ammonia or methanol) can put pressure on business 
models and producers in the importing countries.

• While shifting production to countries with large low-cost 
hydrogen production potentials can be very beneficial from a 
sustainability point of view (increasing energy and resource 
efficiency), economic and geopolitical motives of importing 
countries might prevent further value chain integration in 
exporting countries.
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Potenial sustainability criteria
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• Countries with high potentials for low cost H2 production show: regional or local water scaricity, political instability, weak civil society
institutions, high shares of fossil fuel in the electrcity mix, long transport distances to demand centers

• So far, the political focus is on ensuring the green qualitiy of H2 production but other sustainability dimensions are rather disregarded.

• Beyond „do no harm“ sustainable development should be supported. Publically funded projects could apply stricter criteria sets.

• Common sustainability criteria on the international level (IPHE, EU, etc.) are also important to create security of invesment and
enable a market uptake

• The design and organization of certification systems should account for difference in energy markets and national regulations

• There is a need for an (industry)-initiative for socio-economic standards and transparency

• Deep bilateral exchange with the exporting countries is key

• There is need for a broad and open discurs about the location of key industries where economic interests, climate protection, and
resilience of values chains from a complex conflict situation

Recommendations for next steps
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Thank you for your attention!

Dr. Roman Mendelevitch
r.mendelevitch@oeko.de
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Back-Up slides



Dimensions covered by current schemes and regulations on hydrogen
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Value chain of hydrogen production based on electrolysis and RES-E 
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Sustainability Dimensions
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Sustainability dimensions
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Sustainability dimensions in electricity supply
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Sustainability dimensions that need to be considered
Electricity supply from 

the grid
Off-grid electricity 

supply
CO2 footprint of hydrogen production due to specific CO2 intensity of 
electricity

x

Energy system integration of electrolysis x

Competition for low-cost RES-E potentials x x

Additionality of RES-E plants to cover demand for hydrogen production x x

Socio-economic and ecological footprint x x

• In operation: about 1.4 TWh of electricity required to produce 1 TWh of RES-E based hydrogen
• Electricity determines qualification as “green” hydrogen and real GHG emissions
• Competition for the use of limited RES-E potentials between hydrogen exports and national decarbonisation strategies
• Choice of location and type of generation technology governs further impacts on socio-economic and environmental

dimensions of the hydrogen production
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Sustainability dimensions in water supply
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Sustainability dimensions that need to be considered Groundwater / surface 
water Seawater desalination

General scarcity of water x

Seasonality of water availability x

Additionality of water supply x x

Brine disposal harms maritime flora and fauna and contains chemicals x

Electricity demand can lead to additional CO2 emissions x

Competition for input water (location) x

• Current state of the art of electrolysis plants, require fresh water as input. Depending on the electrolysis technology, different
qualities of water can be used

• Many location that have favorable RES potentials are already suffering from local water scarcity
• PV and CSP require additional water for cleaning and cooling; (0.03 m2-4.3 m2 per MWh of H2) excluding cooling deamnd for

electrolysis
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Options for placement of sustainability criteria
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Where can
criteria be

established?

Trade regulations
- World Trade 
Organization

- Energy Charter 
Treaty

Financing 
guidelines
- European 

investment bank
- EU Sustainable 

Finance Taxonomy

Technology 
support and 

standards 
- Support 

Frameworks in MS
- Renewable Energy 

Directive II
- EU IPCEI Projects

State 
procurement of 

hydrogen 
- H2 Global

Voluntary labels
- CertifHY
- TÜV-SÜD
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Which steps of the hydrogen value chain are considered in current
schemes and regulations?
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