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Factors Shaping the UK Market: Policy

1. Climate Change
– Several hydrogen pathways can yield low well-to-wheel GHG emissions
– Energy efficiency. Electric powertrains are more efficient than internal 

combustion engines (and BEV more than FCEV)

2. Human Health
– Tailpipe emissions are negligible

3. Industrial Strategy
– The strong position of the UK’s research capabilities and automotive sector, 

and their potential to deliver economic growth and job creation.

4. Energy Security
– Energy carriers 
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Main Policies influencing the 
Automotive UK Market

• Environmental Policy

– Air quality: Air Quality Directive / Emissions Standards

– GHG Emissions: RED / RED2 -> RFNBO vs Biofuels

– Other: Environmental Noise Directive

• Energy Security, Resilience and affordability

• Alternative Fuel Infrastructure Directive

• Industrial Strategy
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Relevant Policies
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Decarbonisation of Transport
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Air Quality

• COP21 Mayoral Targets: Madrid, Paris, etc.

• London Environmental Strategy.

• Phasing out ICE by 2040 or sooner: China, UK, 
France, Norway.

7



Commercial Context

• Battery & Fuel Cell cars are both electric vehicles, hence, have very 
similar technologies and supply chains.

• The main technological difference is that FCEV have an smaller 
battery, and an additional fuel cell and hydrogen feeding system

• The main operational difference between BEV and FCEV is 
recharging/refuelling time and range

• Average price FCEV is double of BEV
• Difference in Total Cost of Ownership can be even greater.
• In the UK, no FCEV is eligible for plug-in grants (35% purchase price, 

up to £4,500) as their retail price is over £60,000.

8



BEV vs FCEV models commercially 
available in the USA in May 2017 
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Net Present TCO BEV vs FCEVs in May 
2017 – Private Owner
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BEV vs FCEV models commercially 
available in the USA in May 2017 
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Net Present TCO BEV vs FCEVs in May 
2017 – Private Owner
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Net Present TCO BEV vs FCEVs in May 
2017 – Fleet Owner
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Milestones: Cost Parity
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Milestones: Cost Parity

15



Milestones: FC Efficiencies
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Sales Chargers / FC & HRS
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Recharging points in the UK. Source: EAFO (2017) 

Figure 30. Map of UK hydrogen refuelling 

stations. Source:H2stations.org (2017)
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Key Developments

• Tesla HGV (costs/density?)

• Battery technology: New solid-state batteries

– 200,000 km, 20/30% higher energy density, faster 
charging

• Cost reduction batteries: 

– ~$150/kWh now (Nissan) to $100/kWh by 2020?

• Hydrogen Council investment €1.4bn/year
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Energy Density Batteries
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Figure 5. Energy density of batteries. Adapted from Berecibar and Zhou (2013).



Current Consumer Needs
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Current Consumer Needs: BEV
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Figure 29. Range of distances from 

Manchester. Adapted from: Google (2017)



Future Consumer Needs
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Table 18. Automakers can sell EVs in a range of alternative mobility models. Grey cells represent 
the business models that can improve EV economics. Source: Knupfer et al. (2017).



Uncertainties

• Technology breakthroughs
– Battery capacity, FC efficiency, Hydrogen Storage, 

CCS

• Policy landscape
– Creating a level playing field among energy 

carriers / Technology neutral approach

• Critical Materials

• Revealed choices consumers
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Uncertainties

• Price differential with incumbent technologies

• Evolution of the policy landscape

• Supply of critical materials

• Public perceptions, attitudes, behaviour

• New business models (e.g. Mobility as a Service)

• Efficiency breakthroughs in battery  / H2 storage

• Economies of scale / Costs reductions
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Uncertainties – Capacity Investment
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Uncertainties – Support for 
Infrastructure Deployment

• Refuelling / recharging infrastructure

• Low voltage network

• Built recharging point kerbside flat blocks / 
lamp posts

• EU refuelling corridors
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Location of Lithium, platinum and cobalt reserves worldwide

Uncertainties – Impact of Critical 
Materials & Supply Chain Risks

• Limited reserves for Cobalt, Lithium and Platinum

• Supply security issues due to concentrated localisation 
minerals

• Social impacts unacceptable business practices (child labour)
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Lessons from Abroad
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Conclusions

• Favourable policy->lower costs->higher sales->economies of scale->lower costs-
>higher sales, etc.

• BEVs vs FCEVs -> Each technology is better suited for a different type of operation 
(Private consumers vs Fleet operators, MaaS, fleet sharing, etc).

• Business strategies should consider criticality of materials and new business 
models (e.g. MaaS changes end customer)

• BEV -> difficult to build enough power production capacity, smart grids necessary, 
hydrogen storage could support deployment of lower renewable capacity.

• New battery production capacity arriving by 2020 (mainly in China & USA).
• FCEV -> difficult to deliver low GHG emissions unless CCS in the early transitional 

period (NG) until green hydrogen can be produced at large scale and cost-
efficiently

• Much infrastructure needs to be deployed (recharging / refuelling stations)
• Success depending on requirement to meet climate change goals (1.5-2C 

scenarios)
• Residual value FCEV likely to be larger than BEV; however, batteries seem to be 

quite resilient up to 100,000 km or 8/9 years.
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