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About National Grid 

We are the motorways of energy – in electricity we own and operate the high voltage transmission system in 
England and Wales (and operate the Scottish high-voltage network). In gas, we own and operate the high pressure 
transmission system across Great Britain.  We are responsible for the bulk transportation of electricity and gas 
before it enters the smaller local distribution networks (the “A & B roads” of energy) connecting homes and 
businesses to the energy they use. We do this safely, reliably and efficiently. 

National Grid Gas owns and operates the gas National Transmission System (NTS) in Great Britain, with day-to-
day responsibility for balancing supply and demand. Our network comprises approximately 7,660 kilometres (4,760 
miles) of high-pressure pipe and 618 above-ground installations. As the Gas System Operator in Britain, we make 
sure the gas is transported safely and efficiently from where it is produced to where it is consumed. We have 
actively been working with customers and stakeholders to understand and inform the role of gas and decarbonising 
gas in meeting the UK’s 2050 climate ambitions.   

Introduction 

Over 23 million consumers and more than 80% of our homes in the UK are heated by gas carried by the gas 
networks. Around 30% of households use gas ovens and roughly 60% have gas hobs, and the overwhelming 
majority of these homes are connected to the gas grid. Residential consumers have so far proved reluctant to 
switch from gas fired heating to the less familiar heat pump. Only around 60,000 heat pumps have been installed 
in residential properties, even with government support in the form of the Domestic Renewable Heat Incentive and 
the Green Deali. 

It has been assumed that gas could be replaced by electricity. In recent years, however, there has been a growing 
concern for the costs of and technical challenges for electrification of heat, given that the gas networks deliver three 
times the energy delivered by the electricity networks. Through our analysis, we have identified a spectrum of 
opportunities to support the low carbon transition, however we are yet to identify a credible scenario that meets the 
2050 carbon targets without gas. Without the UK gas grid there would simply not be enough energy for the UK to 
function, as electricity alone is unable to meet peak winter heating needs, especially if there is no gas-powered 
generation. 

There is now an increasing focus on the significant opportunities offered by low carbon gases, which can be used 
with low or almost no greenhouse gas emissions. The UK could dramatically reduce the emissions associated with 
heat while maintaining a similar system to the one currently in place by changing the form of gas in the grid. 

Much of the existing infrastructure used to transport gas could remain in place, consumers could keep similar, or 
in some cases, the same heating appliances, and the storage challenges of heat could be met in broadly the same 
way as they are by natural gas. Industrial processes which rely on heat generated by burning gas could also be 
supplied in a similar way. While the incorporation of new forms of gas into the gas grid bring their own challenges, 
a transition to a more flexible gas grid which utilises a number of forms of gas could bring significant benefits in 
terms of decarbonisation and energy system balancing.  

We believe that the UK can lead the world in decarbonisation, and the gas networks can play a key part in achieving 
this, and in supporting new opportunities across the economy. The gas networks play an important role in the UK 
economy today, and into the future. It is clear that in all potential pathways to 2050, decarbonising gas can unlock 
new opportunities for the UK economy, improving air quality and reducing carbon emissions for many decades to 
come. Policy makers, regulators and the industry have the opportunity to come together now to create a smooth 
transition to decarbonised gas, which will support not only the low carbon transition, but a low carbon future that 
delivers for all consumers. 

Recommendations 

• Decarbonising gas and the supporting networks can be used to meet the UK’s 2050 carbon targets and support 
the UK’s Clean Growth Strategy.  It can support new opportunities for clean growth and lower emissions across 
electricity, heat, transport and industry. 

• The Government needs to provide clarity on its preferred pathway to decarbonise heat as soon as possible, in 
order to give industry the confidence to invest.  Decisions are needed in the early 2020s to meet the 2050 
targets.  Publishing a timeline for public policy decision making on heat would be helpful in the meantime, as 
well as active experimentation to further understand the opportunities from low carbon gases, including through 
hydrogen, biogas, bioSNG and Carbon Capture Usage & Storage.  This will ensure that decisions are based 
on full consideration of the costs and practicalities of available options. 

• Maintaining an attractive GB gas market and an accessible, agile gas network is a priority and worthwhile 
investment. As supplies from the UK Continental Shelf (UKCS) decline, maintaining an attractive gas market 
will allow security of supply to be provided at best value for consumers.  While the future is uncertain, there 
are options to support this transition period with least regrets, such as supporting the health of the energy 
network assets (including gas) in the short term.  
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Response to Consultation Questions 

1. What are the primary trends and challenges currently affecting the UK’s gas network? 

The gas market and networks play an important role across the UK economy today, providing heat and fuel to 
homes, businesses and industries across the country.  Eight out of ten homes currently use gas for heatii, and the 
gas networks deliver three times the energy delivered by the electricity networks iii.  The demand for heat is not 
going down, with around 60,000 new consumers connecting to the gas networks every yeariv, and crucially 97,000 
gas connections have been made since 2007 specifically to address fuel povertyv.  The gas network is also handling 
increasing diversity in supply and demand of gas, such as gas power plant supporting the electricity system, and 
more international sources of gas as the UK Continental Shelf (UKCS) declines. 

We launched the Future of Gas programme in 2016, to stress-test the role of gas in the UK’s transition to a low 
carbon economy. It is clear that in all potential pathways to 2050, the gas networks and decarbonising gas can 
unlock new opportunities for the UK economy. It can support cost-effective decarbonisation, improvements in air 
quality and reducing carbon emissions for many decades to comevi.   

In order to achieve a secure and cost effective decarbonised energy system, gas and electricity will be critical 
partners and interact further than they do today. Gas supply and markets will likely need to provide support to 
heating, transport, industry and power markets regardless of the level of electrification. Decarbonising gas will 
involve natural gas used alongside hydrogen, biogas and bioSNG, as well as Carbon Capture Usage and Storage 
(CCUS). The key themes, challenges and opportunities for the Future of Gas can be described as: decarbonising 
heat, transport and industry; developing Whole Energy Systems; facilitating the future networks and markets; and 
development of key enablers such as CCUS. 

2. What should be the key priorities and aims for reforming the UK’s gas network? 

The gas landscape has changed considerably in the past 15 years, and we expect this to continue in the short, 
medium and long-term.  Our Gas Future Operability Planning (GFOP) describes this changing landscape and how 
it may impact gas network operability, and aims to set the direction for solutions that benefit all market participants. 
Our recent publications have focused on areas such as future gas supply patterns and future gas-fired generation 
demand.vii  We are also developing a Gas Industry Change Plan, a stakeholder backed programme of strategic 
change, which looks at potential triggers and interdependencies for the evolution of the gas market and network, 
to facilitate open discussion about the future and the potential policy and regulatory changes that may be required. 

The ability to keep options open for the gas markets and networks is key, where doing so is economically sensible 
in the short term, while governments, regulators and the energy industry work together to investigate solutions and 
make critical decisions regarding the most effective evolution of the energy system. Active experimentation of the 
options is needed now, and policy decisions by the early 2020s, to give businesses the clarity to invest to meet 
long term ambitions. 

Decisions on the decarbonisation of gas need to consider all impacts on end consumers, such as practicality, cost, 
disruption and acceptability. It is essential to understand the impact on the sectors that gas serves, such as heat, 
transport, industry and electricity generation, and the resulting implications for gas and electricity distribution and 
transmission networks.  The gas transmission network currently makes up a smaller proportion of consumer bills 
than other networks.viii  While the future is uncertain, there are options to support this transition period with least 
regrets, such as supporting the health of the energy network assets (including gas) in the short term. 

Energy infrastructure will need to connect new sources, such as renewables, hydrogen and biogases, in order to 
meet our future energy needs. The energy system needs to be agile to coordinate across these different energy 
forms. For example, gas plays an important role in meeting peak heat requirements of end consumers and in 
balancing the volatility of renewable electricity generation.   

Maintaining an attractive GB gas market and an accessible, agile gas network is a priority and worthwhile 
investment. As supplies from the UK Continental Shelf (UKCS) decline, maintaining an attractive gas market will 
allow security of supply to be provided at best value for consumers.  

3. How can the convergence of the gas network with other networks and sectors be enabled and 
accelerated? 

A whole energy system approach is needed to address the energy trilemma of security of supply, affordability and 
sustainability. The gas networks are already integrated with other sectors, such as demands for power generation 
and heat. Interactions are not only going to increase between the gas and electricity system, but between the gas 
transmission and distribution systems.  The development of biogases on the distribution system could result in 
impacts on the NTS, which may require consideration of new capabilities, such as reverse flows on to the NTS. 
The development of shale gas and hydrogen could also have implications for the NTS and the electricity networks.  

A 2017 report from Imperial College London and Cardiff Universityix indicated that there would be significant overall 
system benefits from a fully integrated, flexible approach to operating the gas and electricity networks. This included 
a combination of flexible gas power stations, multi-directional compressors, demand side response, electricity and 
gas storage, and power-to-gas (using excess renewable electricity to create hydrogen). 
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Gas within the gas system’s network of pipes provides a significant amount of inter-seasonal and intraday flexibility, 
including on the coldest winter days. As Gas System Operator, this allows us to support the whole energy system 
by providing customers exit optionality to quickly respond to changing demand needs, without the need to input 
supply on a moment-to-moment basis.  As the gas system operator, we support the whole energy system by using 
this gas network flexibility to allow the system pressures to fluctuate within allowable boundaries, enabling our 
customers to respond quickly to within day demand changes without the need to input supply on a moment-to-
moment basis.  Whilst batteries are growing in importance, they can only store a fraction of the energy that the gas 
system delivers today. 

As System Operator, we are: investigating the best way to maximise the benefits within-day that a responsive gas 
system offers, continuing to assess the impacts of increasing gas and electricity interactions (including through the 
quarterly GFOP publication), and enhancing our whole system modelling capabilities.  

At present, there is no one person or team in government looking at the role of gas and its decarbonisation as part 
of the whole energy system. We therefore see a need for Government to appoint a lead official to cover cross-
departmental issues for the role of decarbonising gas in the whole energy system.  We also see further need for 
government and Ofgem to work with the energy industry to identify the key areas where networks, System 
Operators, and energy industry participants should look at removing barriers to working more closely together. 
Improved regulatory alignment is needed between gas and electricity activities. Decisions are also needed in this 
time on the decarbonisation of heat, including understanding of impact on the transmission-distribution relationship, 
and which parts of the gas network may convert to hydrogen.   

Whilst the future gas decarbonisation pathway is uncertain, we are working with customers, stakeholders and 
Ofgem to agree a long-term gas market change plan to ensure we are developing the markets appropriately. Other 
sensible options to progress include:  

• steps to incrementally increasing the penetration of different forms of decarbonised gas, including in the 
absence of policy clarity on issues such as hydrogen and CCUSx 

• considering any unintended consequences from post-Brexit arrangements with the EU, that could make 
trading and transportation of gas between the UK and EU more difficult or expensive 

• government and regulators working alongside industry to undertake proactive consideration of appropriate gas 
standards, including for different applications (such as transport)  

• Continued improvement of thermal efficiency of housing stock through insulation measures. 

4. Which technologies provide the greatest potential for decarbonisation of heat, and how can they be 
better supported? 

Action on heat is essential and needs to gather pace in the 2020s to meet carbon reduction targets. A mix of low 
carbon heating solutions and better thermal efficiency of buildings is needed.xi 

If the decarbonisation of heat is to be successful, around 20,000 homes per week for the 25 years from 2025 to 
2050 will need to move to a low carbon heat source.  National Energy Action recently highlighted that the 
decarbonisation of heat could put an additional 2.6m homes into fuel povertyxii. The consumer impacts therefore 
need to be understood and managed.  

It looks likely that, instead of a single solution to decarbonising heat, a combination of solutions will develop 
including decarbonised gases such as hydrogen and biogases, alongside electric or hybrid heat pumps, Combined 
Heat and Power (CHP) facilities, and district heat networks.  Improvements in energy efficiency will also play an 
important role. Investigations into these options are ongoing, and the implications for domestic, commercial and 
industrial consumers need to be understood. 

5. What are the barriers to and opportunities for public and private investment in the upgrading of the 
gas network? 

Policy and regulatory clarity is needed from Government and Ofgem in a number of areas so that the networks can 
continue to support the challenges from the energy trilemma, such as:  

• Providing clarity on preferred pathway for heat decarbonisation as soon as possible, in order to give industry 
the confidence to invest, including publishing a timeline for public policy decision making  

• Coordination from a UK-wide oversight body looking at the decarbonisation of heat, from national to regional 
level, to: support overall efficiency, cost effectiveness and fairness; appropriately engage consumers; consider 
the optimal solutions and approach to deployment; make decisions on the cost implications from the transition; 
and work with regional and devolved authorities to ensure the right solutions in the right areas.  This will support 
coordination and investment in appropriate solutions.  

• Keeping options open in the future of the NTS to support a range of future energy outcomes.  

We are also working closely with customers and stakeholders to co-create our Business Plans for the next RIIO 
period, that will deliver for our customers and stakeholders in an uncertain future, and maintain options for future 
energy scenarios. 

6. How can the costs of gas for consumers be controlled and even reduced at the same time as upgrading 
the gas network? 
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Energy efficiency improvements will support cost-effective solutions alongside deployment of low carbon heat 
solutions. It is worth noting the age of existing gas network assets, and the need to invest to maintain asset health, 
to continue to supply gas safely and reliably as well as facilitate potential future needs of the network. 

A ‘whole system’ approach is needed, to understand how the gas market and network support not only lowest cost 
heat decarbonisation for consumers, but other sectors such as transport and industry. These sectors also need 
low cost decarbonisation solutions that can leverage opportunities from the decarbonisation of gas (and heat).  We 
are also supporting ambitions to further reduce cost, such as by making it easier and cheaper to connect to our 
network by delivering our Customer Low Cost Connections Project (CLoCC). 

In RIIO-T1, our investment campaigns have been used to deliver efficient delivery of projects, ensuring costs have 
been reduced. Innovative ways of working and delivering our customers’ needs have been developed. For RIIO2, 
the same principles will be carried forward with a focus on new innovative and better ways to achieve what our 
customers and stakeholders want, including domestic and industrial consumers. It is worth noting that for a large 
proportion of the population, particularly cities, gas is a low-cost option.  Retaining the option of moving to low 
carbon gases is a sensible step given the potentially significant implications for in-home and infrastructure changes 
(both in terms of cost and disruption) from removing gas as an option.   

7. What policies should the Government reform or introduce to upgrade the gas network? 

See previous questions. Further policy and regulatory recommendations to support the future of gas can be found 
in our publication The Future of Gas: How gas can support a low carbon future.  

 

For further information, please contact 

Ms Dipali Raniga MBA MSci 
UK Policy & Regulatory Strategy Manager 
National Grid 
E: dipali.raniga@nationalgrid.com  

i http://fes.nationalgrid.com/media/1253/final-fes-2017-updated-interactive-pdf-44-amended.pdf p.94 
ii https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/633503/ECUK_2017.pdf  
iii https://www.nationalgrid.com/group/aboutus/annual-report-and-accounts (based on transmission gas and electricity demand 
last year) 
iv https://www.ofgem.gov.uk/system/files/docs/2017/10/state_of_the_market_report_2017_web_1.pdf  
v https://www.ofgem.gov.uk/system/files/docs/2018/06/ofg1050_riio_fast_facts_web.pdf  
vi National Grid, Future of Gas: How gas can support a low carbon future, March 2018  http://futureofgas.uk/news/future-of-gas-
how-gas-can-support-a-low-carbon-future/  
vii https://www.nationalgrid.com/uk/publications/gas-future-operability-planning-gfop  
viii National Grid Gas Transmission makes up 1.6% of the average annual gas bill  
http://yourenergyfuture.nationalgrid.com/energy-bills/  
ix https://www.sciencedirect.com/science/article/pii/S0306261917306736?via%3Dihub  
x For further insight on the production, transport and storage of low carbon gases, see the following report by Carbon Connect, 
July 2018 https://www.policyconnect.org.uk/cc/research/producing-low-carbon-gas-future-gas-series-part-2   
xi Future Energy Scenarios in five minutes http://fes.nationalgrid.com/media/1357/fes-2018-in-5-minutes-web-version.pdf  
xii http://www.nea.org.uk/resources/publications-and-resources/heatdecarbonisation-potential-impacts-social-equityfuel-poverty/  
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