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Response to the National Infrastructure 
Commission interim report consultation 
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Context and Summary 

The Association for Decentralised Energy (ADE) welcomes the opportunity to respond to the 

energy and waste infrastructure section of the National Infrastructure Commission’s interim 

report consultation ‘Congestion, Capacity, Carbon: priorities for national infrastructure’.  

The ADE is the UK’s leading decentralised energy advocate, focused on creating a more cost 

effective, efficient and user-orientated energy system. Our members have particular expertise 

in combined heat and power, district heating networks and demand side energy services, 

including demand response. The ADE has more than 100 members active across a range of 

technologies, and they include both the providers and the users of energy. 

Our members include industrial energy users which generate their own energy on-site, local 

authorities which operate their own local energy generation, in addition to energy service 

providers and demand response aggregators. 

We welcome the Commission’s focus on energy and waste infrastructure, particularly its focus 

on the most energy efficient, cost-effective solutions for decarbonising our heat supply. 

Infrastructure should be developed with a clear aim: to deliver the best consumer value in the 

transition to an affordable, secure and low carbon economy.  

To do so, there are two key principles that should apply to reviewing infrastructure policy and 

investment:  

 We should control consumer costs by using existing infrastructure more effectively to 

deliver a better value and more secure energy system. There are major infrastructure 

opportunities to cut waste from the energy system that remain untapped. 

 New energy infrastructure investments should be considered holistically, as part of the 

wider energy system. There are major interactions with potential conflicts and 

synergies between heat, power, waste and transport. To ensure the best value for 

energy users, the synergies need to be understood and exploited, and conflicts 

mitigated. This cannot be achieved with the current siloed approach to energy policy.   

By addressing these two principles, the Government could move towards a more productive, 

better value energy, low-carbon infrastructure, for consumers’ benefits. 
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Consultation questions 

Question 13)What will the critical decision factors be for determining the future of the 

gas grid? What should the process for deciding its future role be and when do decisions 

need to be made? 

The gas grid is a major infrastructure in the UK, where gas represents over 80% of overall 

energy used in buildings1. As the UK transitions to a low carbon economy, gas will continue to 

play an important role and keep energy bills affordable, but its widespread use is not 

sustainable in the long term.  

Critical to the success of national infrastructure planning will be the scrutiny of new 

investments in gas mains and pipework against the risk that these new investments could 

rapidly become sunk costs.  

In particular, gas boilers are the main provision source for heating homes and offices in the 

UK, and Government identified the need to develop and implement a heat decarbonisation 

strategy which will require new forms of heat energy services to replace gas boilers. 

Various options are considered by the Commission, from hydrogen and green gas to heating 

through district heating to electrification of heating. We note that the Commission’s modelling 

does not include any heat electrification scenarios, and even though the UK energy customers’ 

heat needs vary significantly from their electricity needs, some degree of heat electrification 

might be part of the future, so it will be important to understand it better. 

Research by Imperial College2 suggests that during the year UK heat energy demand varies 

between lows of 25GW in summer to peaks of 300-350GW in winter, which shows the size and 

seasonality aspect of the heat decarbonisation challenge. 

While gas will continue to play an important role in meeting the UK’s energy requirements into 

the 2030’s, other forms of heat energy services need to emerge today to avoid a gas lock-in. 

The Commission’s interim report should set out how the gas grid, heat networks and individual 

heat solutions are expected to evolve over time and policy should be developed in line with 

these expectations. 

While the Government is waiting for improved economic analysis before making a final decision 

on how best to decarbonise heat, there are opportunities to take action now. A clear strategy, 

timetable and budget for projects and pilots to deliver new cost-effective, energy efficient 

technologies should be put in place within this Parliament so that these services can be 

deployed at a much greater scale in the mid-2020s. This includes more innovation funding for 

low carbon heating technologies, as well as adaption of existing energy generation 

technologies, including engines and turbines, with hydrogen gas.     

Implement no regret heat decarbonisation options 

Heat networks are a no regret solution where the local geography, local sources of heat and 

the need of heat users converge for heat networks to be the optimal form of heat provision in 

any given area. 

                                                
1 Energy Efficiency Directive: An assessment of the energy efficiency potential of Great Britain’s gas and 

electricity infrastructure, Ofgem, June 2015. 

2 Managing Heat System Decarbonisation, Imperial College Centre for Energy Policy and Technology, 

June 2016. See graph on page 20 of the report available here. 

http://www.imperial.ac.uk/media/imperial-college/research-centres-and-groups/icept/Heat-infrastructure-paper.pdf
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Heat networks offer a transitional step enabling low carbon, waste heat and renewable sources 

of heat to connect over time, while maintaining costs affordable for consumers. They provide a 

unique opportunity to exploit larger scale and often lower cost renewable and recovered heat 

sources that otherwise cannot be used, such as heat recovered from industry and urban 

infrastructure, from canals and rivers or energy from waste plants.  

However, the infrastructure must be in place to identify opportunities to connect local sources 

of heat. Across England and Wales, over 200 unique heat networks projects are being explored 

and developed in 139 different local authorities.  

Government is currently designing the policy framework intended to spur investment into the 

heat networks market, which will play a key role in enabling industry to deliver high quality 

projects.  

The delivery chain of heat networks can also evolve as part of market development. A recent 

ETI report suggests substantial capital cost reduction opportunities, up to 30-40%, could be 

unlocked through information dissemination, better design and reduced pipe diameters3.  

The project was focussed on assessing the cost reduction potential associated with heat 

network pipe infrastructure and its installation, in the context of the connection of existing 

buildings to heat networks. 

Continue to support cost-effective electrification options 

Over the medium term, strategic policy development should also consider how the move 

towards a low carbon heat supply can benefit from an integrated energy system.  

As is seen in other countries, the move to a decarbonised energy system (electricity, heat and 

transport) has major interdependent impacts. Greater penetration of wind generation reduces 

the ability for generation output to follow demand whilst greater electrification of heat will 

increase the peaks in electricity demand.  

There are solutions at both communal, individual and industrial level that need to be exploited 

to ensure the cost effectiveness of heat decarbonisation. 

The flexibility and optimality that can be secured in decarbonising heat such as large-scale 

heat pumps on heat networks, thermal storage and flexible industrial CHP plant should be 

included in policy analysis. 

Research into the costs of large scale heat pumps commissioned by government4 suggests that 

the higher system efficiency and reduced carbon intensity of large scale heat pumps in district 

heating schemes result in a 14% reduction in fuel and carbon costs.  

In London, a study by BuroHappold for the Greater London Authority highlighted that zero 

carbon waste heat delivered through heat networks with large scale heat pumps could meet 

35% of London’s heat demand5. 

New business models are being developed including cost-effective electrification technologies, 

such as Bunhill Heat and Power. Bunhill, in Islington, is extending the existing heat infrastructure 

                                                
3 Reducing the capital cost of district heat network infrastructure, AECOM for ETI, October 2017.  

4 Heat Pumps in District Heating, Element Energy and Carbon Alternatives for DECC (former BEIS), 

2016. See page 47 of the report available here. 

5 London’s zero carbon energy resource secondary heat, BuroHappold for the GLA, 2012. See page 6 of 

the report available here. 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/502500/DECC_Heat_Pumps_in_District_Heating_-_Final_report.pdf
https://www.london.gov.uk/sites/default/files/gla_migrate_files_destination/031250%20GLA%20Secondary%20Heat%20-%20Summary%20Report_0.pdf
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to capture heat from the tube using an air source heat pump and increase capacity for connected 

buildings. 

Apply the same benchmark to different infrastructure options 

Heat provision will evolve over time with greater penetration of renewables and development 

of technologies such as hydrogen and carbon capture and storage.  

Over the long term, hydrogen can reduce carbon emissions from heat. Hydrogen is not found 

in a natural state and needs to be produced, mainly through steam reforming (use of gas) and 

electrolysis (use of electricity). Steam reforming is used in industry, for example to refine oil 

into gasoline. Hydrogen can be combined with carbon capture and storage to remove the 

carbon emissions released in the production process. 

Policy analysis should consider the full suite of costs of hydrogen, including power generation, 

hydrogen production and carbon and capture and storage to ensure that different 

infrastructure options are assessed on a level-playing field. 

14) What should be the ambition and timeline for greater energy efficiency in 

buildings? What combination of funding, incentives and regulation will be most 

effective for delivering this ambition? 

We welcome the Commission’s recognition that improvement of energy efficiency is one of two 

priorities for achieving ‘low-cost, low-carbon’, and note that behavioural and regulatory 

solutions may be needed – on both the demand and the supply sides – as well as new capital 

investments. 

The removal of the Zero Carbon Homes policy has left a policy void, and a new policy 

framework is needed to bring to market new energy efficiency solutions tailored to the 

customer’s needs. Current policies will not deliver the carbon emissions reduction savings 

needed to meet the Carbon Budget, and new emissions reduction policies will have to be 

designed and implemented to address the policy gap6New data available from smart meters 

will help better understand current behaviours and support the design of optimal incentives to 

improve energy efficiency. 

Emphasis must be placed on addressing the waste heat issue in buildings, but also in power 

generation where over 50% of energy used is lost through cooling towers. 

With regards to the set of performance measure in the Annex, moving to a more productive 

energy and waste infrastructure can only be achieved with relevant incentives and 

performance indicators in place to measure progress. Nonetheless, for the Commission’s 

energy efficiency performance measure to be effective, it needs to address energy efficiency 

from a holistic approach and not only energy efficiency at the building level.  

Evaluation of the most suitable supply and demand side options should be undertaken by 

comparing the primary energy savings, in other words the overall energy savings all the way 

through fuels conversion into usable forms of energy to energy use in buildings. A standard 

primary energy savings measure enables a fair comparison of the cost effectiveness of supply 

and demand side options and their value to the UK economy. 

15) How could existing mechanisms to ensure low carbon electricity is delivered at the 

lowest cost be improved through: 

                                                
6 Meeting Carbon Budgets: Closing the policy gap 2017 Report to Parliament, Committee on Climate 

Change, June 2017. See page 30 of the report available on the CCC website. 

https://www.theccc.org.uk/wp-content/uploads/2017/06/2017-Report-to-Parliament-Meeting-Carbon-Budgets-Closing-the-policy-gap.pdf


National Infrastructure Commission assessment of priorities for national infrastructure 

 

www.theade.co.uk                           Page 5 of 8 

 Being technology neutral as far as possible 

 Avoiding the costs of being locked in to excessively long contracts 

 Treating smaller and larger generators equally 

 Participants paying the costs they impose on the system 

 Bringing forward the highest value smart grid solutions? 

Low carbon electricity support mechanisms should be developed with a clear aim, which is to 

ensure the lowest cost and most reliable supply for end-users.  

We should control cost by enabling the lowest cost electricity solution provider to come 

forward, even if not a traditional player in the energy market. There are major cost reduction 

opportunities that remain untapped. By addressing these two principles, the Government could 

move towards more productive, better value, low carbon electricity for the consumer’s benefit. 

We see four opportunities to deliver on these principles: 

1. Being technology neutral as far as possible 

To date, energy policy has been structured in an often highly technology-specific manner. The 

level of Government intervention within the energy system is excessive and is now a barrier to 

providing the market signals towards a more user-led, smarter system. Such intervention should 

be reduced wherever possible and support schemes, such as the Feed-in Tariff (FiT) and 

Contracts for Difference (CfD), should be gradually phased out at the same time as more explicit 

market signals are developed for lower carbon flexibility services, including gas CHP and demand 

side response.  

In addressing longer-term challenges for electricity generation, it is crucial that an approach is 

taken that is driven by the value of services to the user and the system. We consider that future 

policy focus should be upon correctly valuing local generation of energy for its benefits to the 

wider system and to energy consumers, from large industrial users to households, through 

supporting them to manage their energy costs and earn revenue if their actions are of benefit – 

rather than solely facing the cost.  

Across the wholesale, capacity and balancing services markets, access for energy users 

individually or in aggregation should be prioritised that is equal to that given to large power 

plants and particularly licensed suppliers. This should be pursued in the current reform to 

balancing services through the System Needs and Product Strategy, reform to the Balancing 

Mechanism (including through Project TERRE) to allow all non-BM users to access the market, the 

development of new local markets for constraint and flexibility (including through the Open 

Networks Programme’s DSO workstream), the role of the 2019 review of the Capacity Market to 

improve access for DSR and more efficient, lower carbon technologies, and yet to be explored 

changes to the wholesale market.  

Market reform should also establish a signal for the use of low carbon, efficient generation and 

storage. We have consistently supported the UK’s participation in the EU ETS and the Carbon 

Price Support and welcome the Government’s statement in the Budget of its continued confidence 

in the current level. In the longer-term, the carbon price and signals provided by the energy 

markets need to ensure that low carbon, efficient on-site generation and storage is incentivised 

when and where it is of most benefit to the energy system and, conversely, is disincentivised at 

times of system stress (from either high or low demand) and where the marginal emissions of the 

grid are lower than on-site. 

Support demand side response, including load shifting and local generation 
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Demand response enables users to take control of their energy and be rewarded for helping to 

maintain a stable energy system. Committee on Climate Change analysis identified nearly £7 

billion of reduced infrastructure investment costs as a result of seizing demand side response 

in a low carbon energy system. Current policy is failing to tap this value and fails to value 

avoided infrastructure investment almost entirely. 

Bring energy production and use nearer together  

This cuts network losses and enables wasted heat from power generation to be captured. 

Combined heat and power is up to 90% efficient compared to 50% for normal power generation, 

but needs to be located near to points of demand, such as industry. The economic signals for 

location created through the energy system’s markets and network charging arrangements 

should correctly value this ability to avoid network losses and efficiency in power and heat 

production. 

2. Treating smaller and larger generators equally 

Retain and build on the key principle of ‘cost reflectivity’ 

The network charges applied to users and generators should reflect the costs they impose or 

reduce on the system. As the energy system becomes more decentralised, it is vital that our 

network charging arrangements reveal the efficiency of local solutions. 

Through Ofgem’s network charging reforms, the arrangements for connecting, accessing and 

using the broader networks will be substantially changed to reflect a smarter system. At present, 

there is no strong signal within access or forward-looking charges to reveal the efficiency of local 

energy and more particularly, to reflect the full value of generation connected on the distribution 

networks to the local system and to the broader transmission system. Furthermore, there are 

significant distortions between generation connected at transmission and distribution – including 

with respect to connection.  

In reforming network charging, such distortions should be removed through aligning, where 

appropriate, arrangements for connections across the transmission and distribution network. 

Secondly, access and forward-looking charges should provide a clear economic incentive to users, 

including generators, on the distribution network where they remove the need for new 

infrastructure or other investment in the medium to long-term either by the distribution or the 

transmission network operators. These reforms and making explicit this system value in our 

network charging arrangements should in turn be reflected in the upcoming RIIO-2 price control 

framework.  

Unfortunately, we do yet not have confidence that neither Ofgem’s Targeted Charging Review or 

Charging Futures Forum will deliver the necessary changes to achieve this level playing field in 

network arrangements. 

Look to today’s energy storage solutions 

Energy users want energy services (mobility, warmth, computing), not the energy itself. 

Energy storage solutions should focus on the services needed. Thermal storage is far less 

costly than power storage. Holistic analysis of system energy needs will ensure we build the 

right type of energy storage rather than being enthused with the latest technology.  

About 7% of heat networks currently have thermal storage, however most new projects utilise 

a thermal storage. Looking at the pipeline of heat networks projects looking for investment, a 

large majority of the business cases utilise thermal storage (75%), suggesting almost all new 

heat networks will have thermal storage to provide cheaper energy to consumers and 

balancing services to the grid. The ADE has calculated that if the UK meets 17% of its heat 
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demand with heat networks, as is modelled in the Clean Growth Strategy, it could deliver 

35GWh of annual energy storage.  

16) What are the critical decision factors for determining the role of new nuclear plants 

in the UK in scenarios where electricity either does, or does not, play a major role in 

the decarbonisation of heat? What would be the most cost-effective way to bring 

forward new generation capacity? How important would it be for cost-effectiveness to 

have a fleet of nuclear plants? 

The existing park of nuclear plants in the UK is ageing, and Government has committed to 

support the construction of a new nuclear power plant of 1.2GW capacity at Hinkley Point.  

Looking at new nuclear power plants, We do not see any evidence that additional nuclear is 

required to decarbonise heat with electricity, especially considering the potential offered by 

higher levels of renewable deployment, demand side services, energy storage, and the use of 

waste heat recovery in heat networks.   

17) What are the critical decision factors for determining the role of carbon capture and 

storage in the UK in scenarios where electricity either does, or does not, play a major 

role in the decarbonisation of heat? What would be the most cost-effective way to bring 

it forward? 

We do not have comments on the proposals. 

18) How should the residual waste stream be separated and sorted amongst anaerobic 

digestion, energy from waste facilities and alternatives to maximise the benefits to 

society and minimise the environmental costs? 

We welcome the Commission’s support to the proximity principle and recommend the 

development of waste infrastructure policy with the value offered by the local residual waste 

resource in mind.  

As urban population is growing, the amount of municipal waste is set to grow too. There are 40 

Energy from Waste (EfW) facilities by end of 2017 in the UK, and there are industry estimates 

that capacity could grow by 40% by 2020. This is partly driven by the landfill tax, currently at 

approximately £80/tonne. EfW or anaerobic digestion must be preferred over landfill as a method 

of waste treatment, as they achieve carbon savings both in terms of avoided emissions from 

landfill and by replacing fossil fuels to generate low-carbon heat and power. 

In cities, EfW facilities represent a key part of the circular economy, the digital revolution and 

smart infrastructure. Smart technology and services can integrate the production and use of 

energy at the local level, to provide a more sustainable and efficient system. EfW, located in 

cities to support local electricity networks and providing heat to local residents, represent a 

key tool to achieve this outcome.  

For example, Sweden recovers more energy from each tonne of waste than any other country, 

and uses this energy as part of their smart cities agenda to deliver local power and local heat. 

In Denmark, 20% of heat production and 5% of electricity are generated from waste 

incineration. Sweden, Norway, Germany also have the highest recycling rates and the highest 

waste to energy recovery rates among EU 28 countries. 

In addition, supplying the heat to local businesses, public buildings and households via district 

heating schemes increases the benefits to the local community and reduces EfW carbon 

emissions. Some companies are directly involved in the construction and operation of heat 

networks. EfW companies which do not build and operate heat networks look at different forms of 

partnerships for the heat uptake, which often involve the municipality itself.  
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For 15 years, the SELCHP facility in Lewisham never supplied heat – but in 2012 a new 

network was built and connected with local council estates, reducing resident’s heating costs 

by 10% and making the EfW site and residents’ heating more efficient and lower carbon. 

It is important that local planning policies facilitate these opportunities, and support the 

proximity principle.  

The average amount of energy that can be generated per tonne of waste at most UK waste 

plants is less than one quarter of that of plants in Sweden and Denmark which connect to 

district heat networks, mostly because too often they are located too far away from places 

where waste heat might be used.  

We need to encourage EfW plants to be sited in cities to help meet cities’ growing demand for 

waste, so that local communities can benefit from the energy recovered, rather than exporting 

this resource to landfill or even outside of the UK. 

19) Could the packaging regulations be reformed to sharpen the incentives on 

producers to reduce packaging, without placing disproportionate costs on businesses or 

creating significant market distortions? 

We welcome the Commission’s interest in reforming the Packaging Regulations to enhance 

waste reuse in line with our response to question 18.  

The Packaging Regulations implements the requirements of EU Directive 94/62/EC on 

Packaging and Packaging Waste and subsequent amendments, which set an objective for all 

states to recycle half of all household waste by 2020. The impact of the UK leaving the EU 

need to be understood, and desired outcomes clearly defined to drive recycling behaviours.  

The average Briton currently generates around 403kg of household waste per year, which can 

go to landfill or be reused in the form of energy. Support to a circular economy through better 

recycling rates over landfill could cut carbon emissions and drive economic activity.  
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