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Summary response 

Hydrogen should only be considered as a low carbon fuel if it is truly low carbon and 
consistent with the UK’s net zero carbon commitment: that means achieving a net zero 
standard of  c.4 – 7 gCO2e/MJLHV (equivalently 14 – 25 gCO2e/kWh). 

As the consultation rightly sets out, a crucial element of deploying 5 GW of low carbon 
hydrogen production capacity by 2030 will be ensuring that a direct contribution to our 
carbon reduction targets is made.  

Hydrogen has the potential to be a significant low carbon energy source, with several means 
of production, and multiple end use applications. At present, most low carbon hydrogen 
activity is driven by research and innovation funding, including a few trial projects based 
around areas of likely demand and production. 

To realise hydrogen’s potential as a low carbon energy source, a range of new policies and 
markets will be required. Strong policy support for the hydrogen sector could act as part of a 
wider industrial strategy, helping to transition skills and capabilities from the UK’s oil and 
gas industries to a net zero economy. However, sector intervention should avoid locking in 
carbon intensive producers or creating incumbent-dominated markets.  

The consultation is right in acknowledging that hydrogen produced from electricity is only as 
low carbon as the electricity used to produce it. This is also, importantly, very true for CCUS-
enabled hydrogen, and the standard should ensure that as much emphasis is put on the 
upstream emissions of natural gas as is put on electricity in this consultation. 

The Committee on Climate Change (CCC) concluded in its Sixth Carbon Budget that 
hydrogen can be a strong complement to electrification, but emphasised that hydrogen 
produced from the reformation of natural gas, combined with CCS, should not be 
considered zero carbon and if it were to deployed in large quantities, the emissions savings 
may be insufficient to meet stretching long-term emissions targets.  

A combination of increased conversion efficiencies in SMR and ATR, combined with CO2 
capture rates of at least 90% would lower the emissions intensity of hydrogen production to 
be in line with net zero targets. Our analysis, based on the CCC’s recommendations, shows 
that a long-term threshold should not be set higher than c.4 – 7 gCO2e/MJLHV (equivalently 
14 – 25 gCO2e/kWh), else the production of hydrogen will be at odds with the UK’s net zero 
targets.  
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Regen’s recommendations: 

The recommendations we propose in our response below are as follows:  

1. We agree with the principle of having a single carbon intensity standard for 

hydrogen. 

 

2. The threshold for defining the carbon intensity of ‘low carbon’ hydrogen should be 

set at a level that is consistent with meeting the UK’s net zero emissions targets. 

 

3. Following the CCC’s recommendations for the Sixth Carbon Budget, a threshold of 

c.4 – 7 gCO2e/MJLHV (equivalently 14 – 25 gCO2e/kWh) would ensure hydrogen 

production makes a direct contribution to the UK’s carbon reduction targets and is 

aligned with a net zero outcome.  

 

4. This net zero standard should include upstream lifecycle emissions from the 

production and supply of feedstocks, as well as at point of production.  

 

5. Downstream carbon emissions should be treated separately to the main Low 

Carbon Hydrogen Standard. 

 

6. We do not agree that there is a need to allow a lesser standard in the near term; 

however, if this is the case, there should be a clearly defined timescale to achieve 

the net zero standard which all producers must commit to. There should be no 

“grandfathering” allowance for producers to continue to operate on a lesser 

standard. 

 

7. Producers should be encouraged to source electricity directly from renewable 

sources where possible, either directly or via power purchase agreements.  

However, they could be allowed to trade REGOs in the near term, to bridge the gap 

until renewable electricity is more widely available and the carbon intensity of the 

grid has decreased.  

 

8. The low carbon standard  should be reported in kg or g CO2e/kWh in line with 

BEIS’s greenhouse gas reporting factors for fuels. 
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About Regen  

Regen is an independent, not-for-profit centre of expertise in sustainable energy with nearly 
20 years’ experience in transforming the energy system and delivering independent expert 
advice and market insight on all aspects of sustainable energy delivery.  

Regen has produced several insight papers that have focused on the key role that hydrogen 
could play to help decarbonise the UK economy in areas of industrial process, heavy 
transport, marine and aviation. Recent insight papers include an overview of the  
opportunities for hydrogen, hydrogen for industry, the development of hydrogen 
electrolysis and also policy measures to build a hydrogen value chain. Looking specifically at 
hydrogen for heating, Regen published a thought piece on the eight critical challenges 
industry and policy makers must address before a strategic decision can be made.  

Most recently, Regen has carried out detailed analysis into the locational spread of future 
electrolysis capacity for the distribution network operators, as well as carrying out a 
hydrogen opportunity assessment for Cornwall Council, focusing on the potential role of 
hydrogen as a low carbon fuel and as a driver for innovation and economic growth in 
Cornwall and the Isles of Scilly. Regen is also a member of the National Grid: Future of Gas 
steering group, which has working groups dedicated to future hydrogen market design and 
explores the topics of gas safety and quality.  

Regen regularly engages with the hydrogen teams in BEIS, including hosting one-on-one 
meetings to discuss Regen’s findings on the hydrogen sector, and inputting into key 
publications, such as the Hydrogen Strategy. As a membership organisation, Regen connects 
with companies across the energy sector. We keep them up to date on the hydrogen policy 
and regulatory decisions from BEIS, and have provided expert market insight in the form of 
blogs, publications, podcasts and newsletters. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.regen.co.uk/
https://www.regen.co.uk/hy-to-hydrogen/
https://www.regen.co.uk/what-role-could-hydrogen-play-in-decarbonising-the-industrial-sector/
https://www.regen.co.uk/wp-content/uploads/Hydrogen-Insight-Paper-v4.pdf
https://www.regen.co.uk/wp-content/uploads/Hydrogen-for-heat-8-key-questions_final.pdf
https://www.regen.co.uk/project/wpd-distribution-future-energy-scenarios-2021/
https://www.regen.co.uk/wp-content/uploads/Cornwall-Council_Hydrogen-Opportunities-Study_Executive-Summary_Regen-1.pdf
https://www.nationalgrid.com/uk/gas-transmission/future-of-gas/steering-group#:~:text=The%20Future%20of%20Gas%20Steering,to%20a%20net%20zero%20future.
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Regen’s response to the UK Low Carbon Hydrogen Standard 

Scope: categorisation 
5a.  Do you agree that the standard should adopt one label of ‘low carbon’ hydrogen, or 

would it be valuable to have multiple categories? 

We strongly agree that all hydrogen production technologies should adhere to the same 
definition of low carbon intensity, so as not to give one particular technology preferential 
treatment.  

The government has committed to a ‘twin track’ approach, meaning it will support both 
electrolytic hydrogen and CCUS-enabled hydrogen, as well as other hydrogen production 
technologies. Regen has previously expressed concern with this approach, as it could result 
in inefficient and high carbon processes being supported by government. However, 
adopting one definition of low carbon hydrogen will allow technologies to be compared and 
supported based on their compliance with net zero. 

Regen does not agree that the standard should have multiple categories for ‘low carbon’ 
hydrogen, but recognises that different technologies will need different support to meet the 
adopted threshold, whether it be innovation funding for CCUS, or the allowance of REGO 
trading for electrolyser operators. 

Recommendation: there should be one label that defines low carbon hydrogen, set at a 
level that is consistent with the UK’s net zero commitment. 

 

System Boundary 

6a.  Do you agree that a UK low carbon hydrogen standard should be set at the ‘point of 
production’? Yes/no. 

We agree that a UK low carbon hydrogen standard would be best set at the point of 
production, and that the standard should include upstream emissions from the production 
and transport of feedstocks: namely fossil gas and electricity. 

However, it is crucial that downstream emissions are not forgotten: hence we suggest that a 
separate standard should be in place to properly measure and account for downstream 
emissions through distribution channels, storage and at point of consumption. This should 
include losses, energy used in distribution (tankers, trucks and pipelines) and storage and 
emissions at point of use (including NOx emissions).   

Applying the system boundary for this standard at the point of production will enable the 
carbon intensity to be more accurately calculated and enforced. In addition, setting the 
boundary at the point of production is likely to have lower cost of compliance and improved 
ease of implementation, resulting in the standard being able to support hydrogen 
production sooner.  

At present, most low carbon hydrogen activity is driven by research and innovation funding, 
including a few trial projects. However, the use of hydrogen is not yet commonplace, and 
the focus of the government is on scaling up production in the near term. Once the use of 
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hydrogen in different applications is more widespread, a separate standard defining the 
level of emissions allowed in the storage, distribution and use of hydrogen should be 
implemented.  

Recommendation: the UK low carbon hydrogen standard should be set at the point of 
production, including upstream emissions, whilst a separate standard should be in place 
for measuring and accounting for downstream emissions. 

 

Energy inputs/ feedstock emissions: Low carbon electricity and 
additionality considerations 

  16. As the grid is decarbonising rapidly, so will grid connected hydrogen production 
pathways. How should government policy take into consideration hydrogen 
production pathways using grid electricity as primary input energy now? Please 
explain the benefits to the approach you have suggested. 

17a.  What options should we consider for accounting for the use of electricity under a UK 
low carbon hydrogen standard? Do the options outlined seem appropriate? Are any 
of these particularly problematic? Please explain your reasoning. 

  b.  Of the options considered, should further conditions be included to mitigate any 
negative impacts or potential unintended consequences, such as driving additional 
high carbon power generation, and what could these conditions be? 

  18.  What evidence should BEIS consider ahead of making decisions around the use of 
electricity as primary input energy for hydrogen production? 

It is important that upstream emissions are accurately captured in the calculations of 
hydrogen production carbon intensity, and that support is given to reduce these emissions 
over time. The consultation is right in acknowledging that hydrogen produced from 
electricity is only as low carbon as the electricity used to produce it. This is also, importantly, 
very true for CCUS-enabled hydrogen, and the standard should ensure that as much 
emphasis is put on the upstream emissions of fossil gas as is put on electricity in this 
consultation. 

In the near term, electrolytic hydrogen producers should be encouraged and supported to 
purchase renewable electricity directly, for example, via direct onsite supply or a PPA. It is 
important that there are clear signals to hydrogen producers to use electricity at times of 
high renewable production. Since the business model for electrolysers requires access to 
low-cost, off-peak electricity, we would expect producers to naturally target sources of low 
carbon energy. Our view at the moment is that the market should be able to send pricing 
signals to the producers itself, without the need for this standard to control times of use, 
and that this in itself will reduce the emissions and cost of green hydrogen.  

However, there should be recognition of the fact that meeting 100% of electricity demand 
from renewable (or nuclear sources) may not be achievable in every production period. 
Therefore, there may be the need for Renewable Energy Guarantee of Origin (REGO) 



 

7 
 

trading1 in the near term, to enable electrolysers to use grid standard electricity in order to 
maintain their production processes.  

To prevent the excessive use of traded REGOs, additional standards could be considered for 
example: 

• Requiring producers to declare the use of traded REGOs, i.e. it must be made 

transparent in each producers’ fuel mix disclosure. 

• Setting a minimum threshold of electricity that must be sourced directly from low 

carbon sources and a limit to the use of separately traded REGOs. 

• The use of traded REGOs should be reduced over time, and stopped completely once 

grid electricity becomes compatible with net zero. 

However, it should also be made clear that REGO trading is in place as a last resort, and 
producers should be encouraged to use renewable electricity directly where possible for all 
or some of their electricity demand.  

Recommendation: hydrogen producers should be encouraged to purchase electricity 
directly from renewable sources where possible; however, REGO trading could be 
beneficial in the near term, to bridge the gap to when the purchasing of renewable 
electricity is more widely available and the carbon intensity of the grid has decreased 
sufficiently.  

Recommendation: the standard should ensure that as much emphasis is put on the 
upstream emissions of natural gas as is put on the carbon intensity of electricity in this 
consultation. 

 

GHG methodology 

  24.  What are the most appropriate units to calculate GHG emissions of low carbon 
hydrogen? 

The consultation document refers to a unit of gCO2e per MJ. The threshold should use more 
conventional and comparable units, such as gCO2e per kWh, which is currently more widely 
used for electricity and fossil gas, for example, in BEIS’ greenhouse gas reporting factors for 
fuels2. 

This would allow the threshold to be directly comparable with the carbon intensity of other 
fuels, such as fossil gas and electricity. 

Recommendation: the low carbon threshold should be reported in kg or g CO2e/kWh in 
line with BEIS’ greenhouse gas reporting factors for fuels. 

 

 

 

 
1 Purchase of REGO certificates separate to the purchase of electricity. 
2 Greenhouse gas reporting: conversion factors 2021 

https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2021
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GHG emissions thresholds 

  28.  Given the many potential end uses of hydrogen, and the rapid expansion of low 
carbon supplies required, do you agree that an absolute emissions threshold should 
be adopted, rather than a percentage saving based on a fossil comparator? Yes/no. 
Please provide detail. 

  29.  Should the standard adopt a single threshold or several, and why? 

30a.  Should the GHG emissions threshold be set at a higher level in the early stages of 
hydrogen deployment, with a trajectory to decrease over time? Yes/no. Please 
explain the benefits to the approach you have suggested. 

    b.  If yes, should this decreasing trajectory be announced from the offset? Yes/no. 
Please explain the benefits to the approach you have suggested. 

 
Regen understands that in order to reach an absolute emissions threshold, calculations 
based on a fossil comparator may be required to understand the achievable emissions 
reductions for each technology, such as in the CCC’s ‘Hydrogen in a low-carbon economy’ 
analysis. However, the threshold should not be viewed as a percentage saving based on a 
fossil comparator, but instead a carbon intensity that is in line with the UK’s net zero target. 
This means a shift in focus from a technology specific achievement, to a requirement across 
all low carbon fuels.  
 
We strongly agree that a single threshold should be implemented, in line with our 
agreement that there should be only one definition of low carbon. This ensures consistency 
within government policy.  
 
We do not believe there is a need to set a lower initial standard; this risks allowing and 
encouraging the development of inefficient processes. However, if a lesser interim standard 
is permitted to allow early adopters to ramp up UK hydrogen production, there should be a 
clear trajectory to achieve the net zero standard. This should be set out at the beginning, 
with appropriate timescales to allow hydrogen producers to plan for and invest in 
innovation, reducing their emissions over time.  
 
It should also be stated, that if the threshold is designed to reduce over time, the initial 
threshold should still be sufficiently low, so that it does not allow high carbon methods of 
hydrogen production, and BEIS should ensure that early producers are not “grandfathered” 
and allowed to continue producing at a higher threshold. 
 
This could be avoided by setting out a clear trajectory from the beginning, and making it 
mandatory for sites to adhere to the most recent threshold. A clear method should also be 
outlined for producers who do not meet the emissions threshold. Hydrogen producers 
should be supported to continually improve their efficiencies and reduce their emissions, 
through funding and policy support. Achieving the standard within the agreed timescale 
should be a condition of any grant or revenue subsidy support.  
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Recommendation: the threshold should not be viewed as a percentage saving based on a 
fossil comparator, but instead a ‘technology agnostic’ carbon intensity that is in line with 
the UK’s net zero target.  

Recommendation: We do not agree that there is a need to allow a lesser standard in the 
near term; however, if this is the case, there should be a clearly defined timescale to 
achieve the net zero standard that all producers must commit to. There should be no 
“grandfathering” allowance for producers to continue to operate on a lesser standard. 

Recommendation: the threshold should be mandatory and all producers should be 
required to adhere to the most recent threshold. Achieving the standard within the 
agreed timescale should be a condition of any grant or revenue subsidy support. 

 

GHG emissions thresholds: an indicative GHG threshold 

  31.  What would be an appropriate level for a point of production emissions threshold 
under a UK low carbon hydrogen standard? Please set out your rationale for your 
answer. 

34a.  Should the UK low carbon hydrogen standard provide for some limited leeway on 
the threshold for existing hydrogen production facilities? Yes/no. Please explain the 
benefits to the approach you have suggested. 

 

An appropriate level for a point of production emissions threshold under a UK low carbon 
hydrogen standard would be c.4 – 7 gCO2e/MJLHV (equivalently c.14 – 25 gCO2e/kWh). This 
has been calculated based on the CCC’s Sixth Carbon Budget recommendations.  

If the government is to follow its proposed ‘twin track’ approach, it is crucial that the 
inclusion of CCUS-enabled hydrogen does not hinder the UK’s progress towards net zero 
emissions. The CCC found that a combination of increased conversion efficiencies in SMR 
and ATR, combined with CO2 capture rates of at least 90-95% would lower the emissions 
intensity of hydrogen production to be in line with net zero targets. Using this analysis for 
CCUS-enabled hydrogen as an upper limit, Regen recommends that a threshold should not 
be set higher than c.4 – 7 gCO2e/MJLHV (c.14 – 25 gCO2e/kWh).  

This would mean setting the threshold significantly lower than initially suggested in the 
consultation. The current indicative threshold of 15 – 20 gCO2e/MJLHV represents only 75-
80% carbon capture rates, which although higher than the rates demonstrated in recent 
trials, is not enough to support the transition to net zero emissions. The resulting hydrogen 
fuel would have a carbon intensity of c.54 - 72 gCO2e/kWh, significantly higher than the 
accepted targets for low carbon electricity and other net zero fuels. Added to the additional 
downstream emissions associated with hydrogen storage and distribution this would not be 
consistent with the UK’s net zero strategy.  

Existing hydrogen production facilities should not be provided with leeway on the threshold 
and should be required to adhere to the same standard as new hydrogen producers. Any 
preferential treatment for existing hydrogen producers will only create an incumbent-
dominated and distorted market, and will ultimately hinder the UK’s progress towards net 
zero.  
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Recommendation: The threshold for defining low carbon hydrogen should be set at the 
outset at a level consistent with meeting the UK’s net zero emissions targets. 

Recommendation: Following the CCC’s recommendations for the Sixth Carbon Budget, a 
threshold of 4 - 7 gCO2e/MJLHV  (14 – 25 gCO2e/kWh ) would ensure hydrogen production 
makes a direct contribution to the UK’s carbon reduction targets and is aligned with a net 
zero future. 

Recommendation: Existing hydrogen production facilities should not be provided with 
leeway on the hydrogen standard. 
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