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Industrial Strategy & Clean Growth Grand Challenge

The Industrial Strategy (IS) set out five 
foundations for creating an economy that 
boosts productivity and earning power 
throughout the UK:

IS set Grand Challenges to put the future of 
the UK at the forefront of the industries of 
the future, one of which focused on clean 
growth

Industrial Strategy and Clean Growth 
Grand Challenge
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❑ Decarbonise across the energy 
system in line with carbon reduction 
legislation 

❑ Continue positon as global climate 
leader 

❑ Embed Clean Growth across all 
policies 

❑ Build on UK strengths 

❑ Inspire companies and people to 
maximise economic opportunities

❑ Role for hydrogen?

We will maximise the advantages for UK industry from the global shift to clean growth –

through leading the world in the development, manufacture and use of low carbon 

technologies, systems and services that cost less than high carbon alternatives. 

Meeting the Clean Growth Grand Challenge
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Hydrogen Economy – potential 
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• Decarbonising across the UK energy system with its seasonal demand swings a 
significant challenge. Solutions and technology that deliver flexibility and optionality 
will be highly valuable to the low-carbon transition 

• As an energy vector hydrogen can play a complementary and enabling role - alongside 
electricity - in a deeply renewable, deeply decarbonised future energy system

• There is a significant UK hydrogen economy today, largely based around the chemicals 
industry; UK engineering strengths an opportunity - More to do to understand how far 
the UK hydrogen economy could expand, decarbonise and enter other sectors –

opportunities, costs, challenges

• Interest in hydrogen on upswing in UK and internationally:

• some technology barriers are diminishing (increased fuel cell life, distribution 
across gas network ‘feasible’, H2 vehicles on the road) 

• greater understanding of decarbonisation challenges in the UK context 
(including in other pathways) 



UK Government – key policy activity

• Heat Strategic Options Programme – assessing heat decarbonisation pathways to meet 2050 targets

– Electrification (heat pumps, hybrid heat pumps with gas boilers); or 

– Decarbonisation of gas grid (hydrogen, biomethane, heat networks)

Not clear which approach(es) will work best at scale and offer the most cost effective long term answers 

• CCUS – exploring pathways to deploy CCUS at scale in 2030s

– Government wants the UK to become a global technology leader in CCUS and work internationally 
with industry and governments to bring about global cost reductions 

– Ambition is to have “the option of deploying CCUS at scale during the 2030s, subject to costs coming 
down sufficiently”

– Interest broad role for CCUS including low carbon hydrogen production at scale

• Hydrogen Economy Team – developing a strategic approach to UK Hydrogen Economy

– Improved understanding of potential to meet Clean Growth goals, with appropriate time horizons

– Whole system perspective – starting with detailed understanding of potential in each sector

– Building relationships – hydrogen industry, lead projects, key regions/clusters, international

– Identifying opportunities to unlock deployment of low carbon hydrogen in UK context 
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Hydrogen – context  
GLOBAL PRODUCTION

• 1,700 TWh/yr of hydrogen globally (this  just over twice UK’s annual 

demand for natural gas – 897 TWh/yr1)

• 96% from fossil fuels (48% natural gas, 30% oil/naptha, 18% coal)

• 4% from electrolysis2

GLOBAL USE
• Main use as a feedstock for ammonia production - 50% 
• 40% for oil refining and in chemical industries

• Around 95% of global hydrogen is produced and consumed at same 

location, as part of a larger industrial process 3

UK PRODUCTION:

• Around 27 TWh/yr from about 15 sites 4 (1.6% of global production)

• Roughly half a by-product from chemical industry - used on site,

sold as chemical feedstock, small percentage vented

SOURCES: 1.DUKES (BEIS, 2017) 2.Hydrogen as Future Energy Carrier (Corbo et. al, 2011); 3.Scenarios for deployment of hydrogen in meeting carbon budgets (CCC, 2015); 4.Potential Role of Hydrogen in the 

UK Energy System (2016, ERP); 5.H21 Leeds City Gate (NGN, 2016); 6.ECUK (BEIS, 2016); 7.ECUK (BEIS, 2016); 8.Transport Energy Infrastructure Roadmap to 2050: Hydrogen Roadmap (LowCVP, 2015); 

9.Scenarios for deployment of hydrogen in meeting carbon budgets (CCC, 2015)

WHAT WOULD SCALE UP LOOK LIKE? Using a range of sources we can estimate that:

• a single city (Leeds) would demand around 10 TWh/yr of hydrogen for heat5

• all industry would demand around 200 TWh/yr6 (hydrogen may not be suitable for all industrial uses)

• all current domestic heat delivered through the gas grid would demand around 400 TWh/yr7

• a low ambition transport scenario  would demand around 34 TWh/yr (10% of total vehicles FCEVs by 2050)8

• a high ambition transport scenario would demand around 135 TWh/yr (derived from the CCC’s ‘Critical Path’ scenario)9

• Towns gas was widely used in Britain until phased out in 1988, was around 50% hydrogen, 35% methane, 10% carbon monoxide and 5%

ethylene. This was produced from coal and oil. Consumption peaked at 133.8 TWh/yr in 1969, of which about 30 TWh/yr was hydrogen.
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Hydrogen Energy Innovation activity
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Production Pipeline

Use

Value 

chain:

Energy 
storage

Use

Use

Hydrogen Supply

~up to £20m

Using hydrogen 

to store energy

~£1.3M

Industrial fuel 

switching

~£20M

Hy4Heat

~£25M

Hydrogen for Transport

~£23M

H21 – NIC 

~£10.3M

H100 SGN

KEY:

HMG funding 

Ofgem/Industry funding 

HyDeploy

~£7.3M

Strong links with CCUS innovation programme 



Developing understanding … opportunities
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• Hydrogen capability could develop significant commercial opportunities…  
employment, intellectual property, inward investment

• … and export potential – for technologies and expertise with demonstrated 
effectiveness in a large scale domestic market, or hard to decarbonise niche 
applications

• Geography, geology and history present some advantages; Scotland strong

• Strengths and expertise applicable across whole value chain 

• Learning by doing – range of feasibility and demonstration projects 

• Globally, political and environmental drivers are encouraging investment in 
hydrogen technology - mostly at an early stage

• Potential for international collaboration – e.g. new Mission Innovation 
Hydrogen Challenge, learning from successful partnerships such as European 
FCH JU



Developing understanding … challenges
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• Strategic case for major UK scale up still developing

• Cost – particularly production, but across value chain  

• Availability of low carbon hydrogen

• Coordination of wide ranging activity

• Identifying near term, low regret potential to support longer term aims

• Path through clean to green (beyond 2050) 

• Understanding and awareness of hydrogen low

• International activity accelerating – need to keep pace 

• Role for Government?



Next steps …
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Ongoing innovation, policy and strategic engagement activity as strategic 
approach develops. This will include Scottish focus. 

Some forthcoming milestones:

• Hydrogen Economy Team visit to Grangemouth

• Mission Innovation Hydrogen Challenge kick off workshop, Berlin

• CCUS International Conference, Edinburgh

• Publication – CCUS Deployment Pathway 

• Publication – Heat Strategic Options Review of Evidence  

• Hydrogen Supply Competition 

• Registration of interest deadline 21 November 2018

• Submission of proposals deadline 5 December 2018 


