
 

UK HFCA response to National Infrastructure Commission ‘National Infrastructure Assessment plan’ 

Introduction 
  
This response to the Call for Evidence is submitted by the UK Hydrogen and Fuel Cell Association (UK 
HFCA). The UK HFCA works to ensure that fuel cell and hydrogen energy can realize the many benefits 
offered across economic growth, energy security, carbon reduction and beyond. Through the breadth, 
expertise and diversity of our membership, we work to trigger the policy changes required for the UK to 
fully deliver the opportunities offered by these clean energy solutions and associated elements of the 
supply chain.  
 
Fuel cells and hydrogen are ‘game changing’ technologies providing low-carbon solutions across 
transport, stationary power and beyond. The growing industry is bringing benefits across the UK: creating 
new jobs, supporting UK economic growth and improved competitiveness in energy markets globally. 

This response aims to ensure that the National Infrastructure Commission is aware of the benefits of 
hydrogen and fuel cells in balancing the intermittency of renewables and delivering low carbon heat, 
power and transport whilst supporting low carbon economic growth and creating green jobs. 

In particular, the UK HFCA urges the Commission to include recommendations on provision for nation-
wide hydrogen infrastructure in its ‘National Infrastructure Assessment plan’. A UK Hydrogen and Fuel 
Cell Roadmap is due for publication in August 2016 and could provide a useful resource for the 
Commission; a copy is available on request. 

General Comments 

One of the main challenges facing today’s energy infrastructure is to decarbonize the electricity grid and, 
while simultaneously continuing to generate affordable and reliable heat and power for consumers. 
Renewables are often blamed for grid instability and higher electricity prices, and the financial risk around 
nuclear power is continuing to hamper progress.  
 
Hydrogen and fuel cells can address the challenges faced by our energy infrastructure by delivering low 
carbon, affordable and reliable electricity and heat. Various independent reports (such as the Roland 
Berger study from 20151) show how fuel cells can and will support further deployment of renewable 
energy sources and stabilize and optimize grid performance. Fuel cells powered by natural gas or 
hydrogen are commercially available now, and hydrogen production matches current demand. Whilst the 
scope for these options to address the resilience of electricity infrastructure is, at present, relatively small 
at the DNO level, there are substantial system level opportunities, which are likely to impact the 
distribution network.  
 
All demand for hydrogen (for stationary, transport and other applications) could be easily met by 2020 – 
through a mix of conventional steam methane reforming, electrolysis and other alternatives. Over time, 
demand is expected to double, with an increasing role for ‘green hydrogen’ (see below). Utilisation of 
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‘brown hydrogen’ in the early days ensures a cost effective pathway to a mixed and, increasingly, low 
carbon portfolio of sources.  
 
A key point we wish to make regarding future national infrastructure is that the answer lies in developing 
a cost effective, low carbon, energy resilient system across heat, transport, industrial processes and power 
sectors 
 
As a cross sector energy vector, hydrogen is a capable of:  
 

 replacing natural gas at a local distribution level for heat and local fuel cell CHP or power supply - 
a more practical, efficient and lower cost approach than electrification of heat; 

 delivering energy security and time shifting of energy from renewables and nuclear power - arising 
economically from hydrogen storage;  

 allowing continued use of natural gas in a low carbon future through the application of CCS to 
product hydrogen – further contributing to energy security; 

 empowering innovation in industrial processes, new physical products and in services; and 

 delivering zero emissions at point of use for transport, heat and power. 
 
Storage is critical to guaranteeing the 'resilience' of the energy system, particularly given that the main 
indigenous energy sources left to England, Wales and Northern Ireland are renewable sources such as 
wind, solar and waves. Thus, a key factor in system resilience is the development of these sources and the 
means of integrating them into the energy system. Hydrogen can play a key role in maximising the benefits 
for the national economy of local energy sources. 
 
Hydrogen represents an excellent storage option and, therefore, route to delivering resilience, as it can 
act as both a short and as a long-term energy store to balance supply and demand at different scales, 
geographies and weather conditions. As the UK moves to a low carbon economy, hydrogen is a cost-
effective and technically proven solution to distributing energy between sectors, addressing the 
intermittency of renewables and managing variation in demand.  
 
The technologies required to enable the use of hydrogen as an energy vector across all applications are 
technically developed and demonstrated, albeit that many are not fully commercially deployed, nor 
necessarily at scale for economic implementation.  
 
When considering the decarbonisation of the gas grid, a recent evidence based report showed that a UK-
wide conversion to hydrogen gas will reduce carbon emissions associated with heat by a minimum of 
73%.2 According to the report converting the natural gas distribution network in a city the size of Leeds to 
hydrogen would reduce by over 0.9million tCO2/year the emissions from present consumers, as well as 
enabling hydrogen supply for transport with both low CO2 and with ultra-low air quality emissions. 
Scenarios produced for the Committee on Climate Change show that by 2050 around 60% of heat demand 
in domestic, commercial and industrial applications could come from hydrogen, reducing GHG emissions 

from the residential sector from 29 MtCO2/yr in CCC’s central scenario to 3 MtCO2/yr.3 
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Finally, hydrogen represents the most efficient route for connecting, and building on synergies between 
the transport and power and heat sectors, as it can help decarbonize the transport sector using the 
existing gas infrastructure (see paragraph above).  By comparison, electric vehicles place an additional 
burden on the already stretched electricity network.   
 
Q1. The Government has given the National Infrastructure Commission objectives to:  

 foster long-term and sustainable economic growth across all regions of the UK  

 improve the UK’s international competitiveness  

 improve the quality of life for those living in the UK  
 
What issues do you think are particularly important to consider as the Commission works to this 
objective?  
 
The UK HFCA is supportive of the Commission’s approach and would like to emphasize the role of 
hydrogen and fuel cells in delivering these objectives.  
 

 Fostering long-term and sustainable economic growth 
 
The global fuel cell market could be worth over £16.13 billion in 2020 and over £111.70bn in 2050. The 
UK share of this market could be £0.62 billion in 2020 rising to £11.79 billion in 2050. This would be 
accompanied by thousands of ‘green jobs’ with appropriate tax income and tons of CO2 reduction.  
 
In terms of addressing greenhouse gas emissions, fuel cells offer considerable benefits over other 
technologies. For example, if 5.6 million homes had micro-combined heat and power (mCHP) units fueled 
by natural gas by 2020, the saved CO2 emissions would be equivalent to the emissions from eight new 
750MW Combined Cycle Gas Turbine power stations. Similarly, 6,000 fuel cell CHP units, commercially 
available today and rated at 400kWe (sufficient to power a supermarket or school), would deliver the 
same level of CO2 reductions as the proposed Severn Barrage, and could be in place in 5 years at more 
than 3 times lower capital cost. In the transport sector, fuel cell cars 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.  
 
Notwithstanding the key role for hydrogen and fuel cells in providing environmental, financial and job 
creation benefits, the UK needs to maintain its international competitiveness in this field to take 
advantage of the growing global market (see above) and build on world leading UK expertise and 
technology . 
 

 Improving the UK’s international competitiveness  

The UK has been a leader in hydrogen and fuel cells across Europe and beyond, and is recognized for its 
home-grown innovative solutions across the world. Recently, we are increasingly being met with strong 
competition from other European and Asian markets. 
 
Germany has long been a pioneer in the field of renewable energy, generating a record 95 percent of its 
power generation from renewables in May 2016. As a consequence, it is one of the first countries in the 
world to face issues due to the resulting growing mismatch between supply and demand.  



 
To help overcome the challenge of renewable intermittency, Germany has turned to hydrogen as an 
energy storage medium. In particular, Germany has been using ‘power to gas’ technology to convert 
excess electricity into gaseous energy and, thus, produce a zero carbon hydrogen gas. This gas can then 
be used to generate electricity via fuel cells, or converted into renewable methane. It should be noted 
that the hydrogen limits for injection into the gas grid differ significantly among various countries, with 
the UK currently allowing only 0.1% and Germany 10%.  
 
Other countries, in their effort to decarbonize their electricity grids, are also supportive of hydrogen and 
fuel cells. For example, in South Korea, the ‘1 Million Green Homes Programme’ is supporting the 
deployment of various new and renewable energy technologies in residential areas in the period to 2020. 
The Government has a target of 100,000 1kW fuel cell units by that date, and provided subsidies of up to 
80% of installation costs between 2010 and 2011, decreasing to 50% from 2013 to 2015. 4  

 

In another example, Japan has set a goal of fuel cells powering 2 million homes by 2020. Fuji-Keizai Group 
research firm has estimated a 99-fold increase in the Japanese domestic fuel cell market between fiscal 
year 2009 and fiscal year 2025.5 
 
There is potential for the UK to be among the world leaders in the hydrogen and fuel cells arena, bringing 
economic growth and investment. However, with the growing competition from the USA, Japan and 
Germany, a National Infrastructure Plan which acknowledges the role of hydrogen and fuel cells, 
combined with appropriately supportive policy frameworks, will help to make the UK an attractive place 
to manufacture and, thus, grow and retain current capability.  High level long term, and visible 
Government commitment to the sector will be invaluable in building confidence and reducing risk. 
 

 Improving the quality of life for those living in the UK  
 
A major health issue challenging the quality of UK citizens is air pollution. Hydrogen and fuel cells can help 
improve air quality in transport, buildings and industrial sectors. 
 
As mentioned above, FCEVs powered with renewable hydrogen have zero well-to wheel emissions. With 
increasing FCEV vehicle deployment, the total annual projected CO2 abatement from FCEVs in the UK is 3 
million tonnes in 2030.6 In addition to CO2 reduction benefits, FCEVs running in transport operations 
significantly improve general air quality by eliminating all oxides of nitrogen and particulate matter from 
vehicle exhausts.    
 
True cost of Air Pollution to the NHS each year could be £53.58 billion7. Using DEFRA’s Air Quality Damage 
Cost Guidance, it is possible to quantify the benefit of replacing diesel vehicles with FCEVs emitting only 
water vapour. The cost saving that accrues from reduced damage to human health and the environment 
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is £100-£200 million annually by 2050 (depending on the rate of growth of FCEVs in the total fleet after 

2030).8 
 
As well as FCEVs fueled by hydrogen, adapted conventional engines can also run on hydrogen. In air, 
particulates and many other bi-products of combustion with hydrocarbon fuels are reduced significantly 
(bi-products of the presence of nitrogen (e.g. NOx) can be prevented through control of the combustion 
process). If emission control strategies are implemented and the combustion is carefully optimized, it is 
possible to gain the benefits of very low carbon and improved air quality from hydrogen within 
conventional engines. 
 
Similarly to fuel cells for transport, stationary fuel cells produce low carbon heat and power through an 
electrochemical reaction. This combustion-free power generation process creates electricity that is 
virtually absent of pollutants. As discussed above, generating ultra-clean energy while producing virtually 
no pollutants can help improve public health across the UK. 
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