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Carbon Neutral – Why the UK may become a ‘hydrogen economy’… 
 
Suddenly, Carbon Neutral is all over the news. And the papers are talking about a ‘hydrogen 
economy’. Why the excitement when 2050 is a long way off?  Nearly everyone is aware of the 
rise of electric vehicles (EVs), but not many are aware of the huge changes required in the 
way we heat our buildings and power our industry. And underlying these needed changes is a 
transformational decision required on whether to switch to a ‘hydrogen economy’ – and 
either switching off the gas network or re-purposing it to transport hydrogen. 
 
This ‘Insight’ is derived from a review of published reports publicly available from a variety 
of sources, and a list of key reports is given at the end of the document. 
 
What is Carbon Neutral?  
Wikipedia defines it as “Carbon neutrality, or having a net zero carbon footprint, refers to 
achieving net zero carbon dioxide emissions by balancing carbon emissions with carbon 
removal or simply eliminating carbon emissions altogether.” The UK Government has specified 
in law that the UK will be carbon neutral by 2050. The sale of petrol, diesel and hybrid cars 
will be banned from 2035. The installation of natural gas heating boilers will be banned in 
new homes in the UK from 2025, as they will be in Scotland from 2024.  
 
But might a shift to a hydrogen-based system allow the continued use of boilers, instead of or 
as well as the use of heat pumps? The key lies in the major strategic decision for the 
government as to whether to back a ‘hydrogen economy’. We need to understand first where 
the emissions are being generated, in order to understand the dilemmas facing the building 
industry, since many of the issues are inter-related. 
 
Where are the CO2 emissions coming from?  
 
Focusing on the UK only, here’s what has happened: 
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Emissions from the Power Generation sector have more than halved between 1990 and 2017 
and that trend continues, a commendable achievement but still a long way to go. This leaves 
Surface Transport, Industry and Buildings as the next biggest emitters, but note the big 
reductions by industry (probably reflecting the decline in heavy industries in that period). 
There’s a long way to go to be carbon neutral though. 
 
Transport 
 
Electric cars (EVs) are coming to the fore, and critical questions are emerging quickly. There 
is a presumption here that battery cars will be the future….not so, necessarily, maybe 
hydrogen fueled fuel-cell cars would be better? This recalls the old Betamax versus VHS 
argument – VHS got there first and ‘won’ despite Betamax being the better technology. Three 
manufacturers so far have hydrogen fuel cell cars on sale – Toyota, Hyundai and Honda. On 
present trends, lighter commercial vehicles, such as the ubiquitous delivery vans, will be 
battery electric. HGVs, however, appear likely to be hydrogen operated, due the sheer 
weight of batteries otherwise required to give economic range. Note that hydrogen would be 
the feed for fuel cells generating electricity to power electric motors.  
 
There are wider issues to do with the building heat market and the powering of industry – if 
hydrogen is used for these then that would change the competitive situation for cars. It is also 
worth noting that the shipping industry is a large emitter of CO2, and the main viable solution 
here is also the use of hydrogen as fuel; this will require an international move to hydrogen 
use. 
 
Industry 
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Industry as a whole is still a major emitter of CO2. Manufacturing represents 60% of 
these emissions (e.g. kilns, fired processes…) while the remaining 40% come from 
fossil fuel production, refining and “fugitive emissions”. A ‘stretch’ scenario sees 
reduction of emissions through a range of options including use of hydrogen, and 
other measures. An example of this is the release of details of a hydrogen powered 
digger developed by JCB in early July 2020.  

  

Buildings 
 
Heating buildings takes a large amount of energy, and the use of natural gas, predominantly 
in homes, causes the emission of large quantities of CO2. The options for the future being 
pursued are summarised below: 
 

 
Source: Element Energy & E4tech, Cost analysis of future heat infrastructure options 

 
The biggest issue is whether to either shut the gas grid or turn it over progressively to 
hydrogen – it is not possible to be half on (although it is possible to envisage the grid being 
split into different regions)! To a certain extent, deciding how new homes are heated is 
simplest, depending upon whether the gas grid is switched to hydrogen or switched off. But 
right now, that decision is uncertain. If the network is switched off, then the government will 
need to ban gas boilers and insist on the use of air (or ground) source heat pumps, or pure 
electrical heating, along with rigorous installation standards. If the network is converted to 
hydrogen, then new builds can be equipped with whichever heating source is most economic 
at that point in time.  
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It may well be economic for large scale housing developments to be equipped with district 
heating systems, but again, the energy source is dependent upon whether hydrogen is 
available or not, and thus subject to the same uncertainty as for individual houses. But the 
decision is perhaps more urgent since the investment is over a longer time period than for 
say, a heat pump or boiler. 
 
A major issue lies with the existing ~24m housing stock, where some are connected to the gas 
grid, and some are not. If there is a hydrogen grid, then boilers can be made to use that 
hydrogen, and in an interim period, boilers would need to be convertible from natural gas to 
hydrogen. Alternatively, depending upon the relative prices of hydrogen and mains 
electricity, then it would be viable for many homes to be equipped with air source (or 
sometimes ground source) heat pumps. Interim solutions include ‘hybrid heat pump / gas’ 
systems, where gas (or hydrogen) can be used to ‘top up’ the heat extracted so that 
circulating fluid is hot enough for radiators. Heat pump systems are increasingly prevalent 
today, although a major retraining programme for installers/maintainers will be required, as 
even many highly proficient technicians are unfamiliar with the different technology. 
 
It is possible that many properties, if there is no hydrogen grid, would be unsuitable for use of 
heat pumps, and in this case would need to be equipped with pure electrical and/or biomass 
heating. 
 
Where would we get the hydrogen? 
 
Steam methane reforming is the dominant commercial technology, and currently produces 
hydrogen on a large scale but is not currently low carbon. Carbon capture and storage (CCS) is 
therefore essential with this process and research is underway.  
 
Electrolytic hydrogen production, also known as electrolysis, splits water into hydrogen and 
oxygen using electricity in an electrolysis cell. Electrolysis produces pure hydrogen which is 
ideal for low temperature fuel cells for example in electric vehicles. Commercial 
electrolysers are on the market and have been in use for many years. At the time of writing, 
the European Marine Energy Centre in the Orkneys is hosting tests of hydrogen generation 
using marine generated electricity, and offshore wind is touted as a potential major source of 
electricity for hydrolysis, being able to electrolyse during slack demand periods. However, 
electrolysis is calculated to be more costly than methane reforming, and it is clear to see that 
both methods may imply cost penalties over direct use of electricity. 
 
Hydrogen production industry already exists at scale (e.g. see Nel Hydrogen 
https://nelhydrogen.com/about/#business ).But the volumes of hydrogen required to supply a 

hydrogen grid are enormous, and estimates show the significant amount of investment which 
would be required in hydrogen production – needing a vast government stimulus.  
 
Specific risks of hydrogen use 
 
Hydrogen is a smaller molecule than methane, so may leak more easily than natural gas. 
Different combustion characteristics could also make it more of a safety risk. Like natural 

https://nelhydrogen.com/about/#business
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gas, a hydrogen flame is colourless and odourless, so may require the addition of colourants 
and odourants in order to make it visible and detectable. 
 
What might happen in future? 
 
It is fair to say that the demands for hydrogen for fueling HGVs, ships and for industry begin 
to argue for switching the gas grid to hydrogen, and the economics of production of hydrogen 
will look very different (i.e. costs are likely to be lower) if there is a national hydrogen 
system supplying these sectors as well as the housing sector. 
 
The lead times look very long on this decision – for example, if all heating systems need to be 
either fully electric or hydrogen based, then all new heating systems need to be fully 
operational 10-15 years ahead of 2050, i.e. ~2035. But decisions on fueling heavy transport 
probably need to be made much earlier than this, indicating the need for a hydrogen grid well 
before 2035, because one cannot have a part hydrogen / part natural gas grid – it’s all or 
nothing! (In fact, the Committee on Climate Change (CCC) report envisages the need for a 
start by 2030). So any decisions on systems installed now will need to be robust to future 
national decisions on whether to change the natural gas grid to hydrogen - or not. 
 
What does the CCC recommend? 
 
“Widespread use of hydrogen is a key enabler for economy-wide decarbonisation in 2050, but 
is reliant on near term actions. The Committee recommend the following range of actions on 
strategy, deployment, public engagement, demonstration, technology development and 
research:  
• Hydrogen deployment. We now recommend that significant volumes of low-carbon hydrogen 
should be produced at one or more industrial clusters by 2030, and be used in industry and in 
applications that would not require major infrastructure changes (e.g. power generation, 
injection into the gas network and depot-based transport).  

• Identification of low-regret hydrogen deployment opportunities. The Government should 
assess the range of near-term opportunities for hydrogen use across the energy system and 
set a strategic direction for low-regret use of hydrogen in the 2020s.  

• Public engagement. Currently the general public has a low awareness of the need to move 
away from natural gas heating, and what the alternatives might be. There is a limited window 
to engage with people over future heating choices, understand their preferences and factor 
these into strategic decisions on energy infrastructure. This is especially important if solutions 
to heat decarbonisation could differ in different parts of the UK.  

• Demonstration. In order to establish the practicality of switching to hydrogen, trials and 
pilot projects will be required for buildings, industry and transport uses. It is also necessary to 
demonstrate that hydrogen production from CCS can be sufficiently low-carbon to play a 
significant role:  

‒ Before any decision to repurpose gas grids to hydrogen for buildings' heat, pilot schemes will 
be necessary to demonstrate the practical reality of such a switchover. These must be of 
sufficient scale and diversity to allow us to understand whether hydrogen can be a genuine 
option at large scale.  
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‒ Hydrogen use should be demonstrated in industrial 'direct firing' applications (e.g. furnaces 
and kilns).64  

‒ Depending on international progress in demonstrating hydrogen HGVs, the Department for 
Transport should consider running trials in the early 2020s, in order to feed into a decision in 
the second half of the 2020s on the best route to achieving a zero-emission freight sector.  

‒ A substantial role for hydrogen produced from natural gas with CCS depends on delivering 
emissions savings towards the higher end of our estimated range of 60-85% on a lifecycle 
basis. This means demonstrating that it is feasible to achieve very high CO₂ capture rates 
(e.g. at least 90%) at reasonable cost from gas reforming.” 
 
In the meantime, what is a ‘robust’ strategy for heating housing?  
 
Given the time scales within which actions must be taken, the government must soon make 
the major strategic decision as to whether to back a ‘hydrogen economy’…or possibly 
abandon the network altogether. Such a decision probably needs to be taken with 
international consultation if shipping is to be hydrogen fuelled. It is thus in the interests of 
the housing industry to lobby hard now for a rapid and transparent consultation and decision 
process, since, as always, uncertainty is the enemy of good decisions, and the driver of 
increased costs.  
 
With current visibility of outcomes, and for most cases, there is no need to make major 
commitments to or away from gas or electricity. Having said that, given the underlying 
economics of hydrogen production using either electricity or a carbon based method, it is 
possible that a pure electric solution will be robust in future….. 
 
Contact: Peter Dixon peter@pbdixon.plus.com 
 
Key sources: 
Net Zero Technical Report – Committee on Climate Change, May 2019 
Hydrogen in a Low Carbon Economy – Committee on Climate Change, November 2018 
Next Steps for UK Heat Policy – Committee on Climate Change, October 2016 
The Future of Hydrogen, Seizing Today’s Opportunities – IEA, prepared for the G20, June 2019 
 

https://www.theccc.org.uk/publication/net-zero-technical-report/ 
https://www.theccc.org.uk/wp-content/uploads/2018/11/Hydrogen-in-a-low-carbon-economy.pdf 
https://www.theccc.org.uk/publication/next-steps-for-uk-heat-policy/ 
https://www.iea.org/reports/the-future-of-hydrogen  
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