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1. What are the primary trends and challenges currently affecting the 
UK’s gas network? 
1) continued reductions in gas demand 
2) increasing network costs per unit of gas volume transported due to demand reductions 
3) increasing volumes of distributed gas supplies entering the local gas networks 
 
At a local UK gas network level (distribution level), primary trends include a decline in overall annual 
demand for natural gas, driven by a combination of increasing building energy efficiency measures 
and a number of milder winters reducing the demand for space heating. Annual domestic demand 
peaked at 396 TWh in 2004, dropping to 297 TWh in 2017 (source ET 4.1 
https://www.gov.uk/government/statistics/gas-section-4-energy-trends). This is nearly a 2% annual 
linear drop over the time period. Increasing interest in policy measures to significantly improve the 
energy efficiency of buildings are likely to mean greater levels of deployment after the hiatus 
experienced through the Green Deal. This would continue the downward trend for domestic heat 
demand from the gas network and this focus on demand reduction would also be expected to 
spread to commercial and small industrial final end users too. Overall outlook is therefore a 
continued reduction in local gas demand. 
 
Total gas demand (including power stations, industry etc.) also peaked in 2004 at 1132 TWh  
dropping to 875 TWh in 2017. Annual demand for natural gas for electricity generation and for 
domestic heat were similar in 2016 and 2017 at just under 300TWh for the calendar year. At a 
transmission level, continued decarbonisation of the electrical system suggests greater levels of low-
carbon generation from a combination of renewables and replacement nuclear in the medium term. 
Natural gas generation with CCS may be an option, but these could be at different locations than 
current gas power stations due to the need to link in to a future CCS infrastructure.  
The demand for electricity is expected to reverse its decline due to the transfer of some transport 
and heat demands over to the electrical network; the reduction or increase in gas demand for power 
stations is dependent on policies that encourage different types of low-carbon generation and the 
speed of demand transfer from transport and heat. 
 
Provision of space heating from other non-gaseous energy vectors such as those presented in 
section 4 will also decrease the demand for the gas system. 
 
However, regardless of the historical and future reductions in annual demands at different pressure 
tiers of Britain’s gas networks, they are still required to cope with 1 in 20-year peak gas demands. 
This peak capacity defines a major element of the cost base of the transmission and distribution 
parts of the gas system and means the unit cost of transporting gas will tend to increase as the costs 
for the network are spread over less volumes of gas transported. 
 
Another trend is the increasing amount of local gas supply from Anaerobic Digesters (after the 
biogas has been upgraded to meet the network standard). Other future local sources of gaseous 
products include hydrogen from electrolysers, bioSNG from municipal solid waste, and natural gas 
from hydraulic fracturing. All of these will change the calorific value of the gas at a local level, with 
increased challenges for monitoring, billing and managing the system. 
 
 
 
 

https://www.gov.uk/government/statistics/gas-section-4-energy-trends


2. What should be the key priorities and aims for reforming the UK’s 
gas network? 
A focus on reducing the difference in demand within a day that the gas system (networks and gas 
storage) currently has to supply. The gas system copes with much greater changes of demand within 
a day than the electrical system throughout the October to March heating season. The UK Energy 
Research Centre’s FlexiNET project has brought together hourly local gas demand from the Gas 
Distribution Network companies. The data shows that from 5am to 8am over the 2017/2018 heating 
season the rate of change of local gas demand was +100GW for ~25% of the days. For comparison 
the peak equivalent for the difference in demand of the electrical system was +16GW from 5am to 
8am. This disparity in terms of the electrical and gas system difference in demand is one of the 
defining challenges in decarbonising heat. The Figure below shows the peak and median gas week 
local gas demand at an hourly level, and the corresponding electrical supply. 
It is therefore a key priority that the difference in demand becomes a greater focus for research and 
innovation to understand what underlies these changes, and therefore how they may be able to be 
influenced and reduced. 

 
(From UKERC Briefing Note Challenges for the decarbonisation of heat: local gas demand vs 
electricity supply Winter 2017/2018 published in August 2018) 

3. How can the convergence of the gas network with other networks 
and sectors be enabled and accelerated? 
By allowing local gas networks to be able to accommodate increased levels of hydrogen above the 
current legal limit of 0.1% (molar) set in the GS(M)R. This would allow the placement of electrolysers 
in particular parts of the electrical network to be able to provide a highly dispatchable demand to 
the electrical grid and supply hydrogen to the natural gas grid. This would provide a greater link 
between the electrical and gas networks. 

4. Which technologies provide the greatest potential for 
decarbonisation of heat, and how can they be better supported? 
The main contenders that provide the greatest potential for the decarbonisation of heat are: 

• demand reduction through greater energy efficiency and behaviour change 
• electrification of heat, using direct electric heating or heat pumps 



• district heating networks using hydrogen, biomass, renewable gases, waste heat from 
industry, heat pumps using geothermal sources, heat from energy recovery plants 

• continued use of gas networks to deliver renewable or low-carbon gases to highly 
distributed end users. In essence, a repurposing of the gas networks to transport lower-
carbon forms of gas 

Support could come from greater public purchasing to provide meaningful markets to help scale up 
methods of demand reduction and technology deployment to decarbonise heat to the public estate. 
The learning rates developed through sustained policy by growing markets are crucial to bringing 
down cost of newer technologies. Targeted support to increase productivity in the construction 
(retrofit) sector should be considered. The construction sector has badly lagged behind the 
productivity of other sectors and is a drag on the economy. Productivity gains in the construction 
sector could help to offset potential cost increases of greater building efficiencies or infrastructure 
development to decarbonise heat e.g. by upgrading the gas network. 
Regardless of the types of support, the actual deployment of energy efficiency measures and 
technologies needs to be carefully monitored to bring the level of quality in installation up to 
anticipated levels. It is paramount that this monitoring is independent of the sectors themselves, 
and that there are effective rewards and penalties to encourage best practice to proliferate. 

5. What are the barriers to and opportunities for public and private 
investment in the upgrading of the gas network? 
There is a significant knowledge asymmetry between the public and private sector regarding the 
upgrading of the gas network, which is improving due to continued investment through the Gas 
Network Innovation Competitions and the wider public knowledge that this develops. Increased 
funding for these in the medium term is likely to prove cost-effective in the long-term. However, it 
would also seem appropriate to find and fund mechanisms to allow stakeholders focussed on the 
greater deployment of district heating networks to apply for comparative levels of funding too. 

6. How can the costs of gas for consumers be controlled and even 
reduced at the same time as upgrading the gas network? 
Overall bills could be potentially be reduced if consumers use less gas brought about by a 
combination of energy efficiency measures and behavioural change. 
However, it is challenging to see that the unit cost of transporting gas will reduce given the need to 
maintain the network at a level for peak capacity but with lower annual volumes of gas actually 
being transported. Given the international nature of the gas market, the wholesale price of gas is 
something that would be difficult for UK policy to aim to influence. 
Although the per unit costs of gas for consumers could be controlled through shifting the 
decarbonisation costs of energy networks away from energy consumers (through bills) and towards 
general taxation. This has been researched by Professor John Barrett’s group at the University of 
Leeds that considered the benefits of providing a more progressive taxation policy on fuels. 

7. What policies should the Government reform or introduce to 
upgrade the gas network? 
The Scottish Government is further advanced in its approach to the challenges of decarbonising 
heat. The UK Government should consider the benefits of such policies as: 

• Designating energy efficiency as a National Infrastructure Project 
• Development of the Local Heat and Energy Efficiency Strategies, and Regulation of District 

and Communal Heating 
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