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1. Call for evidence questions 
1. Should the government focus support for advanced fuels in certain 
transport sectors? If so, why? 

1a. What are your views on the government’s analysis of the use of 
advanced biofuels in different transport sectors, as set out in the UK 
Bioenergy Strategy? Are you aware of alternative estimates of the future 
uptake of advanced fuels in each transport sector? 

1b. What physical and policy barriers are there to the uptake of 
advanced fuels in each transport sector? 

 

2. Is UK government support necessary to commercialise advanced fuel 
technologies? If so, why? 

2a. What should 'advanced' mean? What role should process, feedstock 
and sustainability have in this definition? 

2b. What economic opportunities are there for the UK in developing this 
industry? 

 

3. What could advanced biofuels deliver, and by when? 

 3a. Do you agree with E4Tech's assessment of the technology 
readiness of different advanced fuel technologies? 

 3b. Do you agree with E4Tech's assessment on the availability of 
waste and residue feedstocks, and their estimated costs of advanced fuels? 

 3c. Do you agree with E4Tech's proposed criteria for when an 
advanced biofuel should be supported? 

 

4. What could hydrogen deliver as a transport fuel, and by when? 

5. What could synthetic fuels and fuels from fossil waste deliver, and by 
when? 

5a. How do we determine the extent to which synthetic fuels from 
electricity are renewable? 

5b. What information can you provide on waste fossil gas processes 
and their potential benefits and drawbacks? 

 

6. What could biomethane deliver as a transport fuel, and by when? 
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7. Which 'nearly' wholly renewable fuels are close to commercialisation? What 
evidence do you have of the percentage of their inputs that are renewable? 

8. What support mechanisms could effectively support the deployment of 
advanced fuels? 

 8a. If government intervention is necessary, should the focus be on 
'market pull' or ‘technology 'push'? 

 8b. Which of the listed mechanisms would be most effective? What 
alternatives have we missed? 

 8c. What factors would be key in your decision to invest in a UK 
advanced fuel production capacity? How would the listed mechanisms affect 
them? 

 8d. Are you aware of any risks, problems or unintended consequences 
which could arise from introducing these market mechanisms? 

 8e. How might each of these mechanisms interact with the current 
support offered for biofuels under the RTFO? What would be the likely 
consequences of this interaction? Would it be advantageous to offer both 
forms of support to advanced fuels, with a new support mechanism acting in 
addition to the RTFO?   

 

  



Page 5 of 17 

2. Call for Evidence Response Form  
 
Consultation Response Form        

PART 1 - Information about you 

Name Celia Greaves 

Address 108 Lexden Road, West Bergholt, Colchester, Essex 

Postcode C06 3BW 

email c.greaves@synnogy.co.uk 

Company Name 
or Organisation 
(if applicable) 

UK Hydrogen and Fuel Cell Association 

Please tick one box from the list below that best describes you /your 
company or organisation. 

 Small to Medium Enterprise (up to 50 employees) 

 Large Company 

 Representative Organisation 

 Trade Union 

 Interest Group 

 Local Government 

 Central Government 

 Police 

 Member of the public 

 Other (please describe): 

If you are responding on behalf of an organisation or interest group how 
many members do you have and how did you obtain the views of your 
members: 

This response to the Call for Evidence is submitted by the UK Hydrogen 
and Fuel Cell Association. The UK Hydrogen and Fuel Cell Association 
(UK HFCA) aims to accelerate the commercialization of fuel cell and 
hydrogen energy technologies. Through the breadth, expertise and 
diversity of our membership, we work to trigger the policy changes required 
for the UK to fully realise the opportunities offered by these clean energy 
solutions and associated elements of the supply chain.  
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Fuel cells and hydrogen are ‘game changing’ technologies providing low 
/zero-carbon solutions across transport, stationary power and beyond. The 
growing industry is already bringing benefits to the UK creating new jobs, 
supporting UK economic growth and the potential for high value exports.  

Because of the many benefits offered by hydrogen and fuel cells, not least 
of which is the opportunity for the UK to be at the forefront of this nascent 
global industry, the UKHFCA would like to see a rigorous and 
comprehensive framework of support for hydrogen infrastructure and fuel 
cell electric vehicles (FCEVs) as well as stationary power and other fuel 
cell products. This should encompass upfront consumer grants and tax 
incentives for FCEVs, and other products, government capex funding 
(potentially with additional opex funding during early rollout periods), a 
green hydrogen fuel supply offset (FSO) to be paid to the H2 point of sale 
supplier and a communications campaign to increase consideration of 
these products. 

This submission has been produced through broad consultation across our 
membership and represents the Association’s response to those aspects of 
the consultation of most relevance to the sector. 

If you would like your response or personal details to be treated 
confidentially please explain why: 

      

 

PART 2 - Your Comments 

1. Should the government focus support for 
advanced fuels in certain 
transport sectors? If so, 
why? 

1a. What are your views on the 
government’s analysis of the use of 
advanced biofuels in different 
transport sectors, as set out in the UK 
Bioenergy Strategy? Are you aware of 
alternative estimates of the future 
uptake of advanced fuels in each 
transport sector? 

1b. What physical and policy barriers 

Yes  No   
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are there to the uptake of advanced 
fuels in each transport sector? 

 

Please explain your reasons and mention any additional topics on which 
you would wish to see further guidance : 

Hydrogen and fuel cells can significantly help to reduce carbon and other 
emissions in transport, material handling, heat and power sectors and 
thus combat air pollution: 

 Fuel cell electric vehicles (FCEVs) powered with renewable 
hydrogen have zero well-to-wheel emissions and produce between 
0g (for hydrogen produced from renewable sources) and ~85g (for 
hydrogen produced from fossil fuels) of CO2/km, compared to a 
gasoline internal combustion engine, which produces 
approximately ~170g of CO2/km.  The hydrogen can be produced 
local to the point of use thereby reducing the full well-to-wheel 
emissions. 

 In addition to contributing to CO2 reductions fuel cell marine users 
will help deliver the national sulphur emissions reductions 
commitments under the MARPOL Treaty Annex VI. 

 Hydrogen powered fuel cells for transport operations improve 
general air quality by eliminating all oxides of nitrogen and 
particulate matter from vehicle exhausts, thus reducing the risks of 
cancer in urban populations. (http://www.iarc.fr/en/media-
centre/iarcnews/pdf/pr221_E.pdf) 

 Fuel cell powered road and marine users help to deliver tangible 
reductions in emissions, for reduced carbon and air quality, as well 
as guarding the user against the ever increasing price of fossil 
fuels.  The use of locally generated hydrogen helps reduce the 
national dependence on imported fossil fuel from increasingly 
unstable sources. 

 FCEVs are lighter than conventional vehicles thereby reducing the 
wear and tear on the roads.  The use of fuel cell power in marine 
transport applications further reduces water pollution, leaving no 
oil/diesel slicks.  These applications there by offer indirect 
environmental benefits with the potential of real savings in other 
Government departments. 

http://www.iarc.fr/en/media-centre/iarcnews/pdf/pr221_E.pdf
http://www.iarc.fr/en/media-centre/iarcnews/pdf/pr221_E.pdf
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 The results of a pioneering fact-based analysis of a portfolio of 
power-trains in Europe that compared fuel cell electric vehicles 
(FCEVs), battery electric vehicles (BEVs) and plug-in hybrids 
(PHEVs to conventional vehicles with internal combustion engines 
(ICEs) showed that FCEVs are technologically ready and can be 
produced at much lower cost for an early commercial market over 
the next five years. In addition, with their driving range and 
performance comparable to ICEs, FCEVs are the lowest-carbon 
solution for medium / larger cars and longer trips.  

Hydrogen fuel cell systems can be integrated into a wide range of 
transport applications such as cars, vans, buses, trucks, small vehicles, 
boats and airplanes.  

The UK HFCA considers taxi, private hire and car clubs to be ideal for 
FCEV take-up but notes that taxis and private hire vehicles, in typical 
commercial operation, can have demanding daily duty cycle and 
operational / re-fuelling requirements. Vehicle RD&D, purchase grants 
and infrastructure support are required to ensure that such vehicles are 
developed, brought to market and can be reliably operated and refuelled 
in a commercial environment. 

Furthermore, the UK HFCA recognises that FCEV buses - which bring 
substantive air quality benefits in congested city and urban areas - have 
relatively unique operational and service depot requirements that 
typically necessitate site specific Hydrogen Refuelling Stations (HRS) 
facilities, which add to bus operators costs given the existing support for 
and reliance on diesel fuel. 

Another option, particularly in the short and medium term is hydrogen 
fuelled internal combustion engine (H2ICE) vans; these offer both 
immediacy and flexibility and can improve the economics of the 
development of an effective hydrogen fuelling infrastructure. With H2ICE 
technology it is possible to convert diesel Transit vans to hydrogen 
hybrids which, when running on hydrogen in the combustion process, 
have emissions of <100g CO2/km (soon to be certified <75g CO2/km 
subject to R&D results). 

According to the results from UK H2Mobility phase 1, as vehicle costs 
become more competitive and the refuelling network develops, FCEV 
uptake increases rapidly. In line with the UK H2Mobility roadmap, by 
2030 there will be 1.6 million FCEVs in the UK with annual sales of more 
than 300,000. The analysis and network modelling undertaken within the 
project indicated that 65 stations across the UK could provide sufficient 
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initial coverage to start the market, covering major population centres 
(with more than one HRS in each) and the connecting roads. Thereafter, 
the network develops and extends in line with the demand for hydrogen 
by vehicle owners/users. The roadmap shows full national coverage with 
1,150 stations by 2030, providing close-to-home refuelling for the whole 
of the UK.  

2. Is UK government support necessary to 
commercialise advanced 
fuel technologies? If so, 
why? 

2a. What should 'advanced' mean? 
What role should process, feedstock 
and sustainability have in this 
definition? 

2b. What economic opportunities are 
there for the UK in developing this 
industry? 

Yes  No   

Please explain your reasons and mention any additional topics on which 
you would wish to see further guidance : 

The relative merits of the leading advanced gas fuel technologies are 
shown in Figure 1 below. This highlights the feedstock and sustainability 
issues compared to use of natural gas as a transport fuel.  
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With FCEVs only just starting to come to market, there is little commercial 
incentive for hydrogen refuelling providers to invest in a network and 
government support is needed to create a 'minimum' network to support 
and sustain FCEV introduction. UK HFCA member involvement in the 
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UKH2Mobility programme has identified the 'minimum' hydrogen refuelling 
network to be 65 sites (Please see question 1 for further information). 
Government capex funding (potentially with additional opex funding during 
early rollout periods) is essential to create the minimum hydrogen 
refuelling network. It may be noted that, according to “A portfolio of power-
trains for Europe: a fact-based analysis”, “owing to their modular nature, 
electrical infrastructures are easier to build up, but after 2020, 
infrastructure costs for FCEVs are less than those for BEVs as the 
number of public charging stations remains commensurate with the 
number of cars, due to the lengthy recharging time. In contrast, once the 
territory is covered, no further investment is needed in hydrogen 
infrastructure – regardless of the number of cars – due to the fast 
refuelling time. By 2030, infrastructure for BEVs therefore costs 1.5 - 2.5 
cents per kilometre, compared to 1.5 cents per kilometre for FCEVs.”  

In addition, the UKHFCA would welcome a fuel supply offset (FSO) to be 
paid to the H2 point of sale supplier. This would recognise the need to 
bring green H2 at a per mile cost lower than fossil fuels, at the right purity 
and pressure, and at sufficient locations, to more rapidly enable FCEVs to 
attract purchasers, achieve CO2 reductions, air quality improvements and 
other benefits than would not otherwise occur. This FSO should have 
equivalence from the perspective of green hydrogen gas producers as 
they may supply H2 for heat or power. This means the fuel vector is not 
sector specific, reduces administrative burdens and achieves earlier cost 
reductions due to scale economies.  

This initial Government support for the sector will lead to significant 
economic opportunities for the UK, as it is expected that the UK share of 
at least $1bn in 2020 rising to $19bn in 2050 of a global fuel cell market 
valued at over $26bn in 2020 and over $180bn in 2050, will result in low 
carbon job creation and will naturally lead to high local private investment. 

Importantly, unlike alternatives reliant only on biomass, hydrogen offers 
options to produce enough low carbon fuel for all road transport by 2050. 
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3. What could advanced biofuels deliver, 
and by when? 

3a. Do you agree with E4Tech's 
assessment of the technology readiness of 
different advanced fuel technologies? 

3b. Do you agree with E4Tech's 
assessment on the availability of waste and 
residue feedstocks, and their estimated 
costs of advanced fuels? 

3c. Do you agree with E4Tech's proposed 
criteria for when an advanced biofuel 
should be supported? 

 

 

 

 

 

Yes  

 

Yes  

 

Yes  

 

 

No   

 

 No   

 

No   

Please explain your reasons and mention any additional topics on which 
you would wish to see further guidance : 

The E4 Tech assessment focused on a mix of liquid biofuels across the 
“brown” to “green” spectrum. This is analogous to the situation of 
hydrogen as per Figure 1. 

 

4. What could hydrogen deliver as a 
transport fuel, and by when? 

 

  

Please provide your response in the space provided below: 

Please see our answers to questions 1, 2 and 7. 

 

 

5. What could synthetic fuels and fuels from 
fossil waste deliver, and by when? 

5a. How do we determine the extent 
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to which synthetic fuels from 
electricity are renewable? 

5b. What information can you provide 
on waste fossil gas processes and 
their potential benefits and 
drawbacks? 

Please provide your response in the space provided below:  

One of the main advantages of hydrogen when compared to other fuels 
is the multiplicity of sources from which it can be derived, including waste 
recycling and waste gas processes. Hydrogen is a necessary input to 
synthetic fuels; an example is shown in Figure 1, and another is the CRI 
ethanol noted in the Call for Evidence. Petcoke is an example of fossil 
fuel production low value by product which is gasified to make hydrogen, 
but requires CCS when using it to make a synthetic fuel to make low 
carbon hydrogen. However, the source of carbon in a synthetic liquid fuel 
has to be established as it may not be sustainable. 

Hydrogen sources of this type include Chlor‐alkali plants where hydrogen 
is created as a by‐product in the manufacture of chemicals such as 
chlorine. This hydrogen can be captured and used for transport. 

Another source of hydrogen is biogas – with sources including 
wastewater treatment plants (WWTPs), waste streams from food and 
beverage processing plants, crop farms and animal feed facilities, and 
municipal landfills. Waste, including forest residues, is also gasified to 
produce syngas (CO and H2), which can be shifted and separated to give 
H2 and CO2, similar to the integrated gasification combined cycle used in 
refineries and power stations. Adding capture of the by-product CO2 and 
then storing it in offshore saline formation provides additional carbon 
savings. 

6. What could biomethane deliver as a 
transport fuel, and by when? 
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Please provide your response in the space provided below:  

 

 

 

 

7. Which 'nearly' wholly renewable fuels are 
close to commercialisation? What evidence 
do you have of the percentage of their 
inputs that are renewable? 

 

 

  

Please provide your response in the space provided below: 

The dominant production method of hydrogen is, at the moment, steam 
methane reformation (SMR) which can reach conversion efficiencies of 
up to 80%, but nonetheless leads to the production of “brown hydrogen”. 
Among other methods of hydrogen production (see question 5 and 
Figure 1), such as gasification of biomass and waste, production of H2 
using SMR or IGCC with CO2 capture and storage, and water electrolysis 
using low carbon power, are significantly compelling methods that could 
enable the transition from “brown hydrogen” to “green hydrogen” via 
multiple pathways at scales to replace petrol and diesel fuels.  

Hydrogen electrolysers and refuelling stations are in commercial service. 
De-centralised H2 producers can be used in a variety of transport 
applications: H2 directly to the refuelling station at the resource site, 
piped to a local refuelling station or alternative users, or trucked to 
stations that are further away. 

Around the world, there are currently 80 refuelling stations supplying 
hydrogen from electrolysis for the current fleet of FCEVs. Further details 
can be found in the Phase 1 report of the UK H2Mobility Project, which 
considers the transition from ‘brown’ to ‘green’ hydrogen, and provides 
further details on commercialisation status and timescales. 

In order to deliver hydrogen at lowest cost and risk, and to optimise 
market growth, the Fuel Supply Offset recommended by the UK HFCA 
seeks equal support for ‘green’ and ‘brown’ hydrogen in the early years, 
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as discussed further in question 8. 

As an example of early green hydrogen development and deployment, 
the EcoIsland project on the Isle of Wight (funded by the Technology 
Strategy Board) aims to integrate an electrolyser-based hydrogen 
refuelling system with the Island’s renewable energy sources. This allows 
the electrolyser to act as a Demand-Side Management (DSM) 
mechanism to manage the variable load of the renewables, storing 
excess energy as zero-carbon hydrogen fuel for vehicular use. 

8. What support mechanisms could 
effectively support the deployment of 
advanced fuels? 

 8a. If government intervention is 
necessary, should the focus be on 'market 
pull' or ‘technology 'push'? 

 8b. Which of the listed mechanisms 
would be most effective? What alternatives 
have we missed? 

 8c. What factors would be key in your 
decision to invest in a UK advanced fuel 
production capacity? How would the listed 
mechanisms affect them? 

 8d. Are you aware of any risks, 
problems or unintended consequences 
which could arise from introducing these 
market mechanisms? 

 8e. How might each of these 
mechanisms interact with the current 
support offered for biofuels under the 
RTFO? What would be the likely 
consequences of this interaction? Would it 
be advantageous to offer both forms of 
support to advanced fuels, with a new 
support mechanism acting in addition to the 
RTFO?   
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Please provide your response in the space provided below: 

Regulatory certainty and long term commitment are critical if the UK is to 
remain at the forefront of this global industry. “Technology push” support 
mechanisms have, and will continue to be invaluable in finessing the 
technology, with “market pull” mechanisms becoming increasingly 
important over the next few years.  

Question 2 included details of a range of vital support mechanisms for 
the hydrogen transport sector. Apart from the necessary support to 
develop a hydrogen refuelling network as described by the UK H2 
Mobility project, the UK HFCA would also welcome a fuel supply offset 
(FSO) to be paid to the hydrogen point of sale supplier as a demand side 
support. This could be backed by H2 producers providing accredited 
certificates of the source of the hydrogen when selling to suppliers or 
users. These certificates would be valid to back use of hydrogen for use 
other than for transport, such as under the RHI. The support mechanism 
for hydrogen fuel cell vehicles has no intended overlap with the liquid 
and biofuel supply chains, so there are less uncertainties arising from the 
options in Chapter 4 of the call for evidence.  

As a new fuel option it is well understood that we will have to use existing 
brown hydrogen production with trucked distribution and small 
electrolysers until there is sufficient vehicle numbers and volume to 
justify economic scale green hydrogen production, as illustrated by the 
hydrogen refuelling station projections. The FSO will need to apply to all 
H2 delivered until the 2020s and tail off as green hydrogen becomes 
more available. It is envisaged that support for green hydrogen may 
continue to be needed beyond this point. A presumption is an FSO within 
the scale of the duty applied to transport fuel, but the routing of support is 
less of an issue than the scale to effective in making a market, and 
compatibility of impact across sectors. 

As a detail please note that there are cases where hydrogen is 
beneficially added to spark and compression engines. This enables end 
users to reduce emissions and gain experience with hydrogen whilst 
retaining their existing basic vehicles. This is foreseen as a transition 
step for a number of transport vehicles, currently focused on cars and 
vans. This has an impact on the sustainability shown in Figure 1 (Q2), 
but not materially for the transport fuel options as there is an earlier 
social benefit from the quicker use of hydrogen to displace liquid fuels in 
these vehicles. 
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