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Why the interest in Hydrogen ?

• Our climate change targets, require us to achieve net 

zero greenhouse gas emissions by 2045 and a 75% 

reduction by 2030, against the 1990 baseline.

• We are compelled to move at an unprecedented pace to 

deliver the innovation, investment, regulation and the 

market environment that will enable the required step 

change towards net zero. 

• We think Hydrogen can help….



Hydrogen Use 

Hydrogen has the potential to be used as:

• an alternative to natural gas to transfer and store energy 

and heat or homes and buildings; 

• as a potential replacement for fossil fuel feedstock in 

industrial and chemical processes; 

• in transport especially heavy-duty vehicles such as 

buses, heavy goods vehicles, trains and ships; 

• for direct power production – potentially displacing 

natural gas as a provider of back–up, flexible power 

generation on the system, 



Strategic approaches to hydrogen 

deployment will be an important policy skill



Global   Outlook 



European  Outlook 



Hydrogen in Europe

• The International Energy Agency confirms clean 

hydrogen is currently enjoying unprecedented political 

and business momentum.

• The European Union published their hydrogen strategy 

in June 2020 with a strategic objective to install at least 

6GW of green hydrogen by 2024 and 40GW by 2030. 

• Germany committed €9bn to their hydrogen strategy and 

France committed €7bn. 

• The UK Government will publish their Hydrogen Strategy 

in 2021 and have set a target of 5GW of low-carbon 

hydrogen by 2030. 



Activities are growing in 

Scotland too 



Understanding hydrogen’s role 

in decarbonisation 

• The Hydrogen Assessment report 

• Wind to Green Hydrogen Supply Chain Study 

• The Deep Decarbonisation report

• The Hydrogen Policy Statement 



Hydrogen Assessment Report 

• Our most extensive piece of work on 

hydrogen.

• Initiated in February 2020 and completed 

in October 2020. 

• The assessment investigated how and 

where hydrogen may fit within the evolving 

energy system in Scotland, technically, 

geographically and economically. 



Hydrogen Assessment 2045 
Scenario 1:  Small focussed regional play in Scotland  



Hydrogen Assessment 2045 
Scenario 2:  Hydrogen Economy in Scotland and UK



Hydrogen Assessment 2045
Scenario 3 – Hydrogen Economy with Export Focus  



Assessment Findings confirms  

• Scotland’s abundant natural resources, skills 

and supply chain offer the potential for large 

scale production of renewable hydrogen from 

offshore wind to be a key driver of the longer 

term hydrogen economy in Scotland.

• Makes it clear that hydrogen is not just an 

energy and emissions reduction opportunity; it 

could also have an important role in generating 

new economic opportunities in Scotland.



Hydrogen Policy Statement 

• Confirms Scottish Government support 

for the strategic growth of a strong 

hydrogen economy in Scotland.

• Set an ambition to support the 

development of 5GW of renewable 

and low-carbon hydrogen production 

by 2030 and 25GW by 2045. 

• Commits £100 million of funding 

towards the development of our 

hydrogen economy over the next five 

years.

• Confirms both renewable and low-

carbon hydrogen will play an 

increasingly important role in our 

energy transition to net zero in 2045

• Confirms the importance of 

establishing low-carbon hydrogen 

production at scale by the mid-2020s, 

linked to Carbon Capture and Storage.

• Continued support for the 

demonstration, development and 

deployment of hydrogen and its 

emergent role in the sustainable 

decarbonisation of critical industry 

functions and processes, transport and 

heat in buildings. 



SG Funded 

Kirkwall airport CHP

Using hydrogen to:

• Decarbonise airport 

terminal heating

• Supplement weak electrical 

supply

• Integrate assets in existing 

grid

• Defer gird upgrade costs

• Provide market for green 

hydrogen



SG Funded 

Invinity battery

Receive tidal energy:

• Export when possible or

• Make hydrogen

• Flow Cell Vanadium Battery 

enables ‘ride through’ for 

hydrogen production when 

tides stop

• Opportunities for 

simplification
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H100 Fife Project 
• Key demonstration project with national significance in evidencing the 

role of hydrogen to decarbonise heat using the gas networks. 
• End to end system: green hydrogen production from offshore wind, 

storage and distribution 100% hydrogen in a new network to customer 
homes.

• Trial goes lives 2022 until 2027.
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International Focus  EU 

• EU Strategy for Energy System Integration

• framework for the green energy transition - 38 actions 

• Three pillars – energy efficiency; greater electrification; clean fuels

• EU Hydrogen Strategy

• Three phases for instalment of renewable H2 electrolysers in EU

• 2020-2024: at least 6 GW -> up to 1 million tonnes renewable H2;

• 2025-2030: at least 40 GW; up to 10 million tonnes renewable H2;

• 2030-2050: renewable H2 technologies to reach maturity; deployed 

at large scale 

• European Clean Hydrogen Alliance



International Focus – Germany  

• Phase out of nuclear (2022) and coal (2038) 

• Develop infrastructure for H2 transport and 

storage based on disused gas grids;

• Promote German industry and 

secure export opportunities along the value 

chain;

• Secure 5 GW domestic ‘green’ H2 generation 

capacity by 2030 

• further 5GW by 2035 or 2040 latest;

• Import requirements -> establish international 

market for green H2, building international 

supply chains and partnerships;

• Set up ministerial hydrogen committee and 

National Hydrogen Council



Developing Hydrogen Research Programme 

• LOHC Shipping Study - evaluating the techno-

economical, safety and environmental benefits 

of Liquid Organic Hydrogen Carriers for marine 

transportation. 

• Franco- Scottish Research on Subsea 

Engineering Solutions to Offshore Hydrogen 

Production Study 

• Engaging with Scottish Science Advisory 

Council (SSAC)



Developing Hydrogen Research Agenda

Energy Technology Partnership - an alliance of 13 

Scottish HEIs engaged in world-class energy-related 

R&I with world-class facilities



Hydrogen Action Plan 2021 

• Recognise the need to start now 

and grow quickly to capitalise on 

opportunities within the domestic 

and global hydrogen market. 

• Build on our commitment to seek 

international collaboration in the 

development of our shared 

hydrogen economy and fully 

explore our hydrogen export 

potential. 

• Explore the opportunities for 

negative carbon hydrogen, 

combining the potential to use 

bioenergy resources to produce 

hydrogen with CCS

• Secure and support the transition 

and growth of Scotland’s existing 

supply chain, including in the 

development of skills and 

manufacturing capacity, that can 

play a significant role in the 

hydrogen economy both 

domestically and internationally.

• Engage with the UK Government 

on the development of a UK policy 

and regulatory framework for 

hydrogen, business models, 

market mechanisms all of which 

are important for raising market 

certainty and investor confidence.



Scotland’s Hydrogen Ambition

Our vision is for Scotland to become a leading Hydrogen

Nation in the production of reliable, competitive,

sustainable hydrogen and secure Scotland’s future as a

centre of international excellence as we establish the

innovation, skills and supply chain that will underpin our

energy transition.

Scotland’s unique selling points, are its natural

resources, infrastructure and skilled energy workforce

which enable us to become the producer of lowest cost

hydrogen in Europe by 2045.




