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About Energy UK
Energy UK is the trade association for the GB energy industry with a membership
of over 100 suppliers, generators, and stakeholders with a business interest in the
production and supply of electricity and gas for domestic and business consumers.
Our membership covers over 90% of both UK power generation and the energy supply market
for UK homes. We represent the diverse nature of the UK’s energy industry – from established
FTSE 100 companies right through to new, growing suppliers and generators, which now make
up over half of our membership
Our members turn renewable energy sources as well as nuclear, gas and coal into electricity
for over 27 million homes and every business in Britain. Over 680,000 people in every corner
of the country rely on the sector for their jobs, with many of our members providing long-term
employment as well as quality apprenticeships and training for those starting their careers.
The energy industry invests over £12.5bn annually, delivers around £84bn in economic activity
through its supply chain and interaction with other sectors, and pays £6bn in tax to HMT.

“Our membership covers
over 90% of both UK power
generation and the energy
supply market for UK homes.”

Cover image: iStock.com/DrAfter123
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Foreword from Energy UK

The energy sector is not only embracing change, but leading it.
Every one of us depends on energy, and each day we rightly expect it to be there to bring warmth, light
and help us in myriad ways to live and work. Yet behind the switches we flick every day, a quiet revolution
is happening.
The energy sector is transforming to a future system that will be unrecognisable from what we know today.
From decarbonising our electricity supply to embracing new data technologies, and from enhancing customer
relationships to offering a wider range of heat and transport solutions, we see exciting ways to deliver our services
at the lowest cost while enhancing the customer experience.
Indeed, ‘customers’ is a word you will see repeatedly in this report because they have been our starting point in
examining the future of energy. The sector recognises its responsibility to get things right for all customers, and not
just for those who can or want to engage in the market. And as we harness the power of innovation, it is critical that
those in most need are not left behind. These customers must be among the first to benefit as they have the most
to gain as we reduce energy consumption and keep bills down.
The energy sector is not only embracing change but leading it by delivering for customers, the economy and the
environment. This is a challenge our industry is committed to delivering and it is well placed to succeed.
Since privatisation in the early 1990s, the sector has already invested over £170bn to radically transform itself and
reduce the reliance on carbon-intensive fuels such as coal. And this is just the beginning: a similar amount now
needs to be invested again by 2030 to further decarbonise our power sector through technologies such as nuclear,
wind, solar, biomass, and carbon capture usage and storage as we ultimately target a zero-carbon economy.
Technological strides are already bringing forward competitive low carbon technology and energy storage potential,
and the increasing demand for electric vehicles is helping to drive the decarbonisation of transport. Meanwhile,
there is a growing and urgent need for a framework to bring forward low carbon sources of heat to meet domestic
and international climate change commitments. These developments and challenges mean that the next decade
and beyond will be a time of radical change for both the energy sector and its customers.
In this report, we explore possible solutions to meet the challenges of rising customer expectations, decarbonising
our economy and keeping pace with rapid technological advances.
This complex puzzle has no single solution, but with the right direction and structures in place, the energy sector
can deliver an exciting, customer-driven energy system that is fit for the future.

Lawrence Slade
Chief Executive, Energy UK
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Foreword from Citizens Advice
At Citizens Advice we help millions of people every year to find a way forward, across all sectors, whatever their
problems. This informs our role as the statutory energy consumer advocate, fighting for the best outcomes for
current and future consumers.
In the past, consumers in the retail energy market were generally treated as passive recipients of energy. Driven
by factors including decentralisation and the need to decarbonise, more recently new entrants into the market
have started to offer innovative products and services. While these are positive changes, the energy sector still
hasn’t delivered good outcomes for many households and small businesses - particularly those who are more
disengaged.
The coming years could bring an even greater revolution of how to deliver energy, with data and technology
unlocking new opportunities for consumers. But there are likely to be ongoing challenges.
Upcoming research for Citizens Advice has found that new retail supply models could offer major benefits.
However, the regulatory hurdles to implementation are compounded with the challenge of informing, encouraging
and protecting consumers who have for decades grown accustomed to the status quo. Furthermore, it’s clear that
some people will need more support to access a good range of products in a future market.
In addition, all market participants will need to proactively identify and take account of their customers in vulnerable
circumstances. Vulnerability is something many people will encounter in their lives and can often be as a result of a
sudden change in circumstances.
Enabling consumers in vulnerable circumstances to lower their consumption can be an enduring way to cut the
cost of energy. The continued development of energy efficiency schemes will be crucial, particularly how well they
are targeted to tackle fuel poverty.
The other half of that equation is considering how best to decarbonise heat. Citizens Advice will be working with
government, trade bodies and the regulator to shape future regulation in this space. Key considerations will include
the potential consumer impacts of alternative market models and ensuring that costs and routes to redress are
clear.
Energy UK recognises that energy market engagement is not cleanly divided between those that are and aren’t
involved. Rather, it is a spectrum with much middle ground, especially with scope for data to unlock automation
and the involvement of third parties. Energy UK’s recognition of the need for extra support for some consumers –
whether financial or non-financial – is welcome. This may include an enduring form of price protection for vulnerable
consumers who remain less able to engage in the market.

4

“Citizens Advice welcomes the focus on the
consumer and many of the recommendations
behind Energy UK’s Future of Energy vision.”
The question of engagement leads naturally to that of the fairness of any interventions. There is a balance to be
struck between rewarding activities that lead to positive outcomes across the energy system, while ensuring that
people who are unable to take such actions are not adversely affected.
Many people are already increasingly engaging with the challenge of climate change, as evidenced by the
increasing number opting for green tariffs. Combating climate change is essential, but it is also imperative that the
low carbon transition proceeds as efficiently as possible and low-cost options are not ruled out, so consumers
don’t have to bear additional burdens.
Not only must the transition be fair, but it must also be clearly seen to be so. The pace of uptake of new
technologies such as smart appliances and electric vehicles will depend on confidence. To make people feel
confident in a new market they will need transparency and control over their data, including why it is being collected
and for what purpose. Data should enable consumers to easily understand and compare the total cost of any
products and their key features as offerings potentially grow more complex.
However, we must also avoid a future world where the most tech-savvy and asset rich can save the most on their
energy, while still benefiting from infrastructure funded by those who can’t capture these benefits.
Regardless of which new business models emerge, market participants must continue to have clear accountability
for different aspects of the energy consumer experience. This will enable people to seek advice, resolve their
problems easily and achieve appropriate redress.
Citizens Advice welcomes the focus on the consumer and many of the recommendations behind
Energy UK’s Future of Energy vision. This report sets out clearly the challenges this sector faces and a
vision of a future market and we look forward to working with Energy UK and its members to realise the
reality of a truly consumer-focused energy future.

Gillian Guy
Chief Executive, Citizens Advice

Photo Credit: David Yeo
© Citizens Advice 2019

5

The vision
“A low carbon energy system that customers
see as fair and which delivers excellent service,
choice and value for money to all homes
and businesses.”
Energy UK, 2018
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►This report is the summary of the Future of Energy
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The Future of Energy

The Future of Energy

Summary Report

To view and download the full report and individual report sections,
including a glossary and bibliography, please see the Energy UK website:
www.energy-uk.org.uk/our-work/future-of-energy
Report sections:

•

The future retail market and customers’ relationship with it

•

Funding future electricity generation and system services

•

Reducing emissions from buildings

•

The sustainable transition to a low carbon road transport system

•

Transporting energy to and from customers through transmission
and distribution networks.

1
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Report Section
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The Future of Energy
Transporting energy to and from
customers through transmission
and distribution networks

The approach
Over the past year, Energy UK and its members have consulted a broad range of stakeholders to consider
how to realise the vision of an energy system that delivers for all its customers. We have worked with environmental
groups, government, regulators, consumer representatives and charities, taking customers’ expectations and
priorities as our starting point.
Our research has adopted the broad definition of the whole energy system: the generation, supply, transmission
and distribution of gas and electricity, as well as transport, heat and industrial development.
To develop this report, we have conducted a thorough literature review from leaders in their fields - from the
Committee on Climate Change, the National Infrastructure Commission, the Energy Systems Catapult and
academics, to groups from the business, transport and building sectors - so we can arrive at an informed view
drawn from many sources.
This report has also considered interactions across central government, the devolved administrations and the
regions of the UK to examine solutions that deliver the best results for the whole economy.
We examined the following five areas of the energy transition in detail, each with a report section
that can be read as a standalone document:
1. The future retail market and customers’ relationship with it
2. Funding future electricity generation and system services
3. Reducing emissions from buildings:
a. Improving energy efficiency in domestic and non-domestic buildings
b. How we can sustainably transition to a low carbon heating system
4. The sustainable transition to a low carbon road transport system
5. Transporting energy to and from customers through transmission and distribution networks.
We have explored each area in depth, holding roundtables across the regions to draw on wider expertise both
inside and outside Energy UK’s membership.
This report considers the potential for a brighter energy future and presents recommendations,
thoughts and opinions on how we can build an energy system that better delivers for all its users.
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The consumer-driven ‘Future of Energy’
New technologies and data are driving new services
Imagine a world where the data produced by everyday appliances in your home or business could make it easy to
identify where you could save money or improve your quality of life in other ways. This could be through showing
you simple things like what your appliances cost to run in real-time, or allowing you to set the desired temperature
of each room, or even showing if you have left the light on in the bedroom.
More sophistication could combine weather, heating use and energy costs data to see if your property could
benefit from better insulation or if you could perhaps earn money by generating energy yourself and selling it to
others. Access to real-time energy data could also ease your concerns about an elderly relative who is living alone,
for example, by indicating that they are awake and have just put the kettle on. At work, energy data could allow
business owners to incorporate more automation and monitoring in business processes, or alert you if a sudden
drop in energy use means that a fridge or freezer has just broken or accidentally been turned off in a café or
supermarket.
Imagine your smart-enabled home topping up your electric vehicle (EV) overnight, ensuring you’re all set for the
morning commute without ever needing a fuel stop. Better still, what if that charge was from low carbon electricity,
and you were able to top it up with ‘free’ electricity from your office’s solar paneIs?
Then, back home after work, imagine your smart charger identifying your car still has some surplus energy and
enabling your home to draw power from it to cook dinner. You then recharge the car while you sleep, using cheaper
overnight electricity.
The energy sector’s transition to a low carbon future is coupled with a data and technological revolution. The next
few years will see the launch of a host of new products and services for the benefit of all household and business
consumers. This will range from time-of-use tariffs and domestic storage, to low carbon heat and intelligent EV
charging.
This is our vision of the future – a transformative energy system that delivers benefits for UK customers
and businesses.

“The next few years will see
the launch of a host of new
products and services for the
benefit of all household and
business consumers.
This will range from time-of-use
tariffs and domestic storage, to
low carbon heat and intelligent
EV charging.”

iStock.com/Si-Gal
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A diversity of customers and suppliers, with tailored products and
services
An increasing range of smart appliances, supported by the ongoing rollout of smart meters, will allow energy
retailers to offer innovative products that give consumers greater control of their energy use. We can already
see how smart data will be a bridge, linking a much more engaged customer population with a more responsive
energy industry. This new era is already dawning, with technologies such as smart charging solutions and tariffs
for electric vehicles. The data from your house will also mean that energy suppliers can ask helpful questions and
offer solutions. For example, are you on the most appropriate tariff? If your winter consumption is too high – are you
heating unoccupied rooms? If your roof is south facing – would solar PV cells be an opportunity?
In the non-domestic sector, we are already witnessing a future energy system that enables companies’ energy bills
to be kept as low as possible automatically by an energy service provider. On-site generation, battery storage and
aggregation, along with real-time, appliance-level data have allowed non-domestic customers to improve resilience,
reduce energy usage and monetise demand flexibility. Businesses are also able to add another revenue stream
by selling any significant increase or decrease in energy use to the Electricity System Operator (ESO) to help
balance energy demand. A recent example is at St George’s Hospital in London; by adopting advanced energy
management techniques and upgrading on-site generation, the Trust has been able to save £1 million per annum
that can be put into patient care and also reduced CO2 emissions by 6,000 tonnes (the equivalent of the emissions
from 3,000 cars) every year.

Delivering for all customers
It is essential that any future energy system delivers for all customers.
Most importantly, the future system must work for people who do not have the financial or technical means to
engage as they might otherwise like to. Similarly, the system must work for customers who do not wish to engage
but still want to know they are paying a fair price for their energy, recognising that there are other options available.
It must also work for those customers who are happy to set the parameters for their energy use - such as the
extent of the charge for their EV – but leave the actual management to a third party. Finally, it must work for those
who will wish to engage frequently and may even want to take advantage of short-term movements in energy
prices, such as by buying/selling energy through peer-to-peer trading. There are also considerable opportunities
for businesses to increase productivity, gain revenue and reduce costs by making energy a central focus of their
business planning.
We must therefore ensure that all customers can get the service they want, when they want and how
they want it, and build an energy system that allows for every customer’s needs to be met.
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Investing for the future
Energy lies at the centre of the UK’s productivity and prosperity, and in 2017 the sector contributed £32
billion of economic activity in the UK. Almost 700,000 people are employed either directly or indirectly
by the energy sector, in all parts of the country.
The sector invested over £12.6 billion in 2017 in gas and electricity services and infrastructure (representing
almost 10% of total investment made in the UK) to improve services to customers, protect security of supply and
increase energy generation from low carbon sources. Without secure, reliable power, the UK has no industry and
no economic growth.
Increasingly, that power should be low carbon. It is the right thing to do environmentally and offers the UK the
biggest rewards from future innovation and exports.
More locally, many businesses within the energy sector take an active role in promoting prosperity from the bottom
up. These are bringing benefits to local communities, improving their economy, society and local environment.
A case in point is the cluster of offshore wind development projects which have been revitalising the Humber region
since 2014, through ring-fencing a skills fund to support a range of educational and training projects, supporting
local supply chains and creating hundreds of local jobs.
By continuing to invest in low carbon technologies, energy efficiency improvements and energy security, the sector,
backed by predictable and stable policy, will play a key role in shaping the future economy.

£12.6bn

£32bn

in gas and
electricity

activity

a year invested

economy

in the UK

Greater

choice
of energy suppliers

700,000

employed
in the energy sector
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Continuously investing in

low carbon
sources

Competition, innovation and investment can deliver
a retail market that works for all customers
The impact of data, innovation and new business models
The value delivered by data and innovation will empower customers to choose the solutions that suit them best.
This could be bundled energy services that provide warmth and transport needs, or could entail many different
suppliers offering services tailored to that customer, or it may be a similar model to today’s based around a single
supplier providing energy services to its customers.
The proliferation of new technologies and business models, supported by increasing volumes of analytical data, will
give customers confidence in always being able to get a fair deal. Different customers will participate in varied ways
across one or many energy markets to best meet their own needs. In turn, this will demand a more sophisticated
understanding of customer engagement that goes beyond simply measuring switching rates.
In the business sector, many companies will see that engaging with the energy market is actually a business
opportunity. They can optimise their processes to use energy at the most opportune time, or support the wider
market by being able to reduce or increase their energy demand to the benefit of the wider system.
Enabling a wider number of innovative products and services will drive efficiency in the energy market, resulting in
lower costs to the benefit of all customers.

The importance of regulatory frameworks
For this transition to be genuinely effective, industry, government and the regulator need to work together to make
sure the right regulatory structures are put in place to support it.
The current market structure, for example, determines that a retail energy supplier must deliver a number of
fundamental functions such as metering, settlement and billing. In a future energy system, some companies may be
interested in offering bespoke products that only serve a particular element of a customer’s energy needs, such as
their heating or their transport. It’s important that market arrangements do not prevent or deter these new models.1
It may also not be cost-effective for consumers if each and every service provider must undertake all functions of a
traditional supplier, rather than working within a framework that ensures that they contribute their fair share to the
costs. However in doing so, it is essential that we remain cognisant of any unintended consequences and ensure
any reforms are in the best interests of customers.

£
1

See for example, “Innovation in the energy market-impact of the default tariff price cap”, Which? Research Summary, June 2018
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The need for equal and fair access to energy
The UK retail market comprises widely differing types of customer, each bringing different costs to serve – whether
through the way they pay, the support they need, or the interaction they have with their energy provider. It is
imperative that any future retail market ensures that all customers can access energy on terms that are both
affordable for the customer and commercially viable for suppliers.
We must recognise that in the future there will be certain customers who will be less able to engage, whether for
the same or different reasons as today. It is still likely that vulnerable customers will need support, perhaps through
targeted price protection or other means if they are not adequately served by the market alone.
Better data-matching will also improve services by helping to ensure that customers in vulnerable circumstances
are better identified, protected and offered solutions that help them access the benefits of a digitalised,
consumer-orientated energy market.

“It is imperative that any future retail
market ensures that all customers
can access energy on terms that are
both affordable for the customer and
commercially viable for suppliers.”
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Emerging thinking and potential solutions
►The future retail market and customers’ relationship with it
No.

Opportunity

Forward direction

1

Companies may want to enter
Enable customers to contract
the market or offer a new service, with multiple energy suppliers if
but be put off by the number of
they so choose.
undertakings (such as metering
and settlement) required.

Industry to work with Ofgem and
the Department of Business, Energy
and Industrial Strategy (BEIS) to
explore options to enable customers
to receive energy services from
multiple suppliers, while ensuring a
fair allocation of costs and adequate
consumer protection.

2

Ensure the delivery of supplier
obligations does not act as a
barrier to new business models
emerging.

Once existing schemes are
completed, the energy system
should not, as a matter of
course, be required to deliver
government social policy
initiatives.

Review the use of supplier
obligations as a means to deliver
government social programmes.
Alternative models should not
preclude those businesses with
experience and expertise from
delivering services.

3

Reforming regulatory frameworks
could increase innovation.

A rethink in the way the energy
retail market and all of its
participants are regulated.

Move towards a functional,
principles-based approach to
licensing where the regulator
defines certain activities. If you are a
participant in them, you are subject
to their licensing aspects.

4

Ensure regulatory frameworks
support cross-sector offers/
bundles.

Consider the alignment of
approaches across utilities to
allow for the development of
cross-sector offers and bundles.

Government to keep under review
the convergence of consumer
markets and actively consider
the findings from the National
Infrastructure Commission’s
regulation study.

5

Reducing regulatory uncertainty
could encourage greater levels
of investment in innovation.

Consider how to ensure
that regulatory certainty and
regulator independence are part
of any reforms.

The Government to make a
renewed commitment to proper
scrutiny of regulatory decisions
through merit-based appeals to
an expert body.

6

Reforming current industry codes Review and reform current
could increase innovation.
industry codes and their
governance arrangements.

7

The market has an untapped
resource of data. It could be
used to realise the benefits of a
smarter energy system to drive
an efficient, competitive market.

Ensure market participants have
access to relevant data, while
ensuring sufficient controls are
in place to protect customers.

Potential solution

Industry to support the BEIS/Ofgem
review of industry code governance.
Industry to support the work of
the Government’s Energy Data
Taskforce.

►For further information on the emerging findings and potential solutions, please visit our website to view the
full report: www.energy-uk.org.uk/our-work/future-of-energy
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“It remains a key priority to secure
investment in the capacity needed to
continue to decarbonise the power
sector, while maintaining the UK’s
security of supply.”

iStock.com/artJazz
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Competitive market mechanisms deliver low carbon
generation at the least cost to consumers
Securing low cost investment
The electricity system has undergone rapid transformation in the past 10 years. Looking ahead, the immediate
future will see an equally unprecedented level of change, with increasing levels of power being produced on
business premises and customer homes, all coal power stations closing by 2025, a number of nuclear stations
being decommissioned over the next decade and other plant closures also expected.
It remains a key priority to secure investment in the capacity needed to continue to decarbonise the power sector,
while maintaining the UK’s security of supply. Electricity Market Reform (EMR) has supported the transition to
date, with promising results highlighted by impressive cost reductions in recent Contracts for Difference (CfD) and
Capacity Market (CM) auctions2. However, we must continue to ensure that the regulatory and market frameworks
harness the opportunities offered by a range of low carbon technologies, Demand Side Response (DSR) and
energy storage to ensure that decarbonisation is delivered at least cost.
A forward-looking report by Arup3, imagining the generation mix in 2035, provides further context:
“Most of the generation mix is now (in 2035) low carbon, with different technologies linked to the grid and
decentralised solutions providing power to consumers locally. New nuclear plants became operational in the late
2020s and offshore wind continued to grow rapidly after hitting the 10GW mark in the early 2020s. While combined
cycle gas turbines (CCGTs) are still on the grid, they are mostly used to provide flexibility and balance the system.”
In Arup’s view, this could mean a potential tripling of installed solar and wind in the system in 2035 (50-77GW)
compared to 2018’s 27GW, with local areas providing close to half of the country’s power generation capacity
(34-45%).
Since privatisation in the early 1990s, the sector has invested over £170 billion to radically transform itself and
reduce the reliance on carbon-intensive fuels such as coal. A similar amount now needs to be invested again4
by 2030 to meet our decarbonisation targets while ensuring security of supply. Investing solely on the back of
wholesale market revenues is highly risky and will continue to be so in the future, especially with an increasing
deployment of zero or low marginal cost generation which will create more volatile pricing. Indeed, at times it will
reduce wholesale prices to zero or even negative values over increasing periods of time.
The policy and market framework must continue to deliver the investment required to maintain security of supply
and meet the UK’s carbon budgets. To achieve this most efficiently, and at lowest cost to consumers in the
medium-term, Energy UK believes that the policy framework must include:
• a support mechanism to drive investment in low carbon generation
• a capacity market that is technology neutral
• a wholesale market that is supported by an effective carbon price
• flexible markets which are open and liquid.
These instruments would work together to incentivise low carbon investment, while providing the adequate levels
of firm capacity and flexibility that will be needed in a future energy system, with significantly higher amounts of
intermittent low carbon generation.

At the time of publication, the UK Capacity Market is suspended following an EU Court ruling. See report section: Chapter 2 “Funding future
electricity generation and system services” for further information

2

3

Arup, Energy Systems in 2035

4

Including: h
 ttps://utilityweek.co.uk/uk-needs-to-invest-215bn-in-energy-by-2030-barclays/
UKERC - https://ukerc.rl.ac.uk/UCAT/PUBLICATIONS/Financing_the_Power_Sector_-_Is_the_Money_Available.pdf
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Capacity Market (CM) and Contracts for Difference (CfD) frameworks will
continue to reduce the costs of low carbon power
Energy UK and its members recognise and share the Government’s ambition that by the mid-2020s, low carbon
power can be the cheapest power5. We are working to further drive down the costs of low carbon generation
through competitive processes to the benefit of customers.
We also firmly support the Government’s approach to enabling long-term investment through frameworks such as
the Capacity Market (CM) and Contracts for Difference (CfD). There is no need for radical change to a mechanism
that has to date delivered security of supply and decarbonisation at significantly lower costs than expected.
The CfD framework has given confidence to the energy sector and investors, and should be the main tool to
support low carbon investment through the 2020s. We have seen reducing costs of low carbon technologies such
as offshore and onshore wind, solar and biomass over the past decade. However, some technologies are excluded
and, therefore, these mechanisms are not delivering an optimal outcome.
A better outcome for customers would be to allow every technology type the opportunity to participate in the CM,
and to ensure that CfD auctions are technology neutral and do not exclude low-cost options such as onshore wind.
While direct contracts between parties such as Purchase Power Agreements (PPAs) might increase in the future,
the level of investment will mean that Government-backed contracts, such as the CfD, will still be needed in the
2020s and beyond, to attract lower-cost/lower-risk finance.
We will continue to work alongside the Government to explore routes forward, including looking at alternative ways
of funding large-scale, low carbon projects such as new nuclear and Carbon Capture Usage and Storage (CCUS),
to progress towards this ambition and bear down on costs to customers.
Going forward, it needs to be recognised that using the wholesale price to benchmark the level of subsidy may no
longer be relevant, due to the phasing out of fossil fuels. The ambition should be to hold competitive auctions which
provide projects at a price that is derived from competitive market pressures, rather than an arbitrary £/MW target
set by policymakers.
We believe that the rolling EMR five-year review process provides a critical framework to ensure that it continues
to evolve. This gives a clear trajectory regarding when industry will need to work with government to consider how
mechanisms may need to adapt or be replaced, such as when the wholesale price will no longer be a crucial part of
the power market due to zero marginal cost plant dominating the system.

“The energy industry is meeting the challenge
of increasing intermittency through continued
innovation in storage, demand-side management
and flexible power generation.”

5
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Greg Clark MP, After the trilemma - 4 principles for the power sector, Speech, 15th November 2018

Carbon pricing will continue to have a role
Carbon pricing is widely recognised as the most efficient and technology-neutral driver of reducing carbon
emissions. Unlike other regulatory interventions, it places a cost directly on the negative impacts of carbon
emissions. It will influence both existing market operations and any future investment decisions.
As electricity is decarbonised and the proportion of renewables in the fuel mix increases, low or zero marginal cost
renewables will generate more often. Nevertheless, fossil fuel is likely to provide the marginal generation source for
some time to come. A strong carbon price6 will be required to support the development of low carbon sources of
capacity and flexibility to displace fossil fuelled peaking plant.

Intermittency and flexibility
In addition to investment, there are new challenges to the energy system in the form of decentralisation and
decarbonisation. Whilst we expect increasing levels of generation on business premises and customer homes, a
significant amount of power will continue to be produced by large generation assets connected to the transmission
system, such as offshore wind, nuclear and possibly CCUS in the future. Increasing levels of intermittent generation,
coupled with rising levels of electrification of heat and transport, will add further challenges to running the electricity
system to ensure power is available when customers demand it.
The energy industry is meeting the challenge of increasing intermittency through continued innovation in storage,
aggregated demand-side management and flexible power generation. This is key to continuing to run the system in
the optimal manner. Establishing efficient and appropriate UK markets for flexibility will be vital in ensuring enough
participation to maintain competition and keeping costs low for customers. This will need Ofgem and BEIS to set
out clear roles and responsibilities.

Carrington gas-fired power plant located in Manchester

Note, at time of writing, the UK is preparing its exit from the European Union. Energy UK supports continued participation in the EU Emission
Trading Scheme.

6
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Emerging thinking and potential solutions
►Funding future electricity generation and system services
No.

Opportunity

Forward direction

Potential solution

1

Recent policy changes
and their opaque
implementation, as well
as limited frameworks
beyond 2020, mean the
development of power
projects is becoming
increasingly risky.

Changes to policy and
regulation should therefore
be carried out via a wellunderstood and transparent
process so that investors can
manage potential changes to
policy-related revenues and
costs with some degree of
certainty.

Each government should set out its energy
policy objectives over the life of the Parliament.

2

Energy UK’s members
recognise and share the
Government’s ambition
that low carbon power
can be the cheapest
power by the mid2020s.

BEIS/Ofgem should ensure
that the recommendations set
out in Energy UK’s EMR 5-year
review position paper are taken
forward7. In particular, CfD
auctions should be open to all
renewable technologies.

Energy UK will work alongside the
Government to explore routes forward,
including alternative ways of funding large
scale low carbon projects such as new nuclear
and CCUS, to continue to bring down costs to
customers.

3

The CM will continue
to be the most effective
way to ensure security
of supply at lowest
cost.

The CM still has a number of
issues, such as renewable
energy participation, that
need to be worked through
to ensure the mechanism
functions efficiently.

The CM should be entirely technology neutral,
allowing for the market to drive the innovation
needed to secure supply at the least cost.

4

The current market
arrangements for
ancillary service
procurement are
fragmented and no
longer suited to the
evolving market.

Review and reform the market
to ensure all flexibility providers,
whether transmission or
distribution, can participate in
the market.

National Grid to step up its work programme
to deliver the System Needs & Products
Services (SNAPS) work to meet the
expectations of the industry.

5

The delivery of a smart
and flexible power
system is not optimised
under the current
market structure.

All parties should be able to
access and provide services in
near-real-time to meet system
needs.

Facilitating access to the Balancing
Mechanism (BM) needs to be carried out as a
priority.
Ofgem should consider when it will be viable
to reduce the length of settlement periods, and
how the market can trade closer to real-time.

Energy UK 5-year review paper: https://www.energy-uk.org.uk/publication.html?task=file.download&id=6662
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No.

Opportunity

Forward direction

Potential solution

6

Competitive flexibility
markets are in their
infancy and there is
currently no framework
for commercial and
domestic customers to
participate in these local
markets.

When additional network
capacity is deemed to be
needed, network operators
(at both distribution and
transmission level) should
always consider flexibility
options, from all providers
(commercial and consumer)
as an alternative to grid
reinforcement.

All electricity network reinforcement proposals
should be tendered through independent
market platforms to ensure innovative
solutions can be brought to market at least
cost.

7

Peer-to-peer trading
has the potential to
open up participation in
the energy market.

Trials will be required to test
the ability for peer-to-peer to
work efficiently. These trials will
identify appetite, the value of
this model and any regulatory
barriers that need to be
overcome.

Industry will continue to bring forward trials
of peer-to-peer trading and identify any
regulatory changes that are necessary to the
benefit of customers.

8

Carbon markets have
been fundamental to
the reduction of harmful
emissions and continue
to be an integral part
of ensuring a costeffective pathway to
decarbonising the
power sector and
wider industry. There is
uncertainty around the
scope and mechanisms
for carbon pricing in the
UK long-term.

Energy UK supports continued
participation in the EU-ETS,
and considers that a strong
carbon price is important for
future market design.

Government should clarify as soon as possible
its long-term plans for carbon pricing and work
with the industry on the optimal mechanism.
It should also review whether exemptions for
specific technologies from carbon pricing are
appropriate.

►For further information on the emerging findings and potential solutions, please visit our website to view the
full report: www.energy-uk.org.uk/our-work/future-of-energy
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Transporting energy to and from customers
There will always be a need to invest in networks and electricity generators. However, building more wires and
power stations may not always be cost effective. An alternative and complementary approach is to consider
ways in which customers can be incentivised to align their energy use with the operation of the electricity system,
reducing costs and saving customers money. Customers are better served if they are given the opportunity to
benefit from offering flexibility to the system. However, using energy as efficiently as possible must be prioritised
– it is vital to ensure we are reducing potential costs of upgrades and new investment that would ultimately be paid
for by the customers themselves.
There are multiple opportunities to offer incentives through, for example, time-of-use tariffs; charging based on
customers’ impact on the network; or charging customers on the level of connection to the network based on
capacity rather than the units of electricity they consume. Charging based on capacity would help avoid expensive
network upgrades affecting all energy users indiscriminately, regardless of their maximum demand. Instead,
customers would be given the option to increase their household capacity to allow greater simultaneous demand
(for example EV charging at peak times), without impacting those who do not benefit.
We see it as vital to a positive customer experience that the energy system should fit the user, not vice-versa.
With this in mind, we hope that Ofgem will implement obligations that incentivise network companies to consider
alternative options to traditional reinforcement when addressing a potential constraint.
Network companies will be encouraged to make better use of existing network assets where it is more
economically efficient than building new infrastructure. This can be achieved through various mechanisms
including RIIO-2 (Revenue = Incentives + Innovation + Outputs) price controls, the Networks Options Assessment
(NOA) and a range of network innovation funding streams.
Moving forward, using price signals and efficient market mechanisms will remain the most effective approach to
realising the value of flexibility in reducing network reinforcement costs on energy bills.

“We see it as vital to a positive customer experience
that the energy system should fit the user, not vice-versa.”

20

“... building more wires and
power stations may not
always be cost effective.”

iStock.com/xijian
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Emerging thinking and potential solutions
►Transporting energy to and from customers
through transmission and distribution networks
No.

Opportunity

Forward direction

Potential solution

1

Make better use
of existing network
assets where it is more
economically efficient
than building new
infrastructure.

RIIO-2 needs to be more
flexible to allow optionality in
network development as we
transition to a smarter and
more flexible energy system.

BEIS and Ofgem to facilitate optionality
through the RIIO-2 price control by
incentivising innovative solutions to network
reinforcement/development, as well as putting
an incentive on delivering whole system
outcomes where gas and electricity networks
interact.

2

Design open
competitive markets on
the distribution network
to drive down the cost
of operating the power
system.

National and local markets for
energy and system services
need to be accessible by all
market participants to ensure
these operate efficiently.

Ofgem to ensure that the accessibility of
markets is a fundamental principle when
they determine the framework for Distribution
System Operators (DSOs) in GB.

3

Implement a regulatory
framework which
appropriately supports
new regulated network
infrastructure whilst
maintaining robust
competitive markets.

Ofgem needs to clarify its
position on unbundling of
ownership and operation, as
well as commercial activities of
Distribution Network Operators
(DNOs) and future DSOs.

Energy UK to produce a report on the
importance of unbundling ownership and
operation of network infrastructure as well
as commercial activities of DNOs and future
DSOs. This will help Ofgem clarify its position
as part of RIIO-ED-2 price control.

4

Set a market framework
which ensures the value
of Distribution Energy
Resources (DER) are
utilised.

BEIS and Ofgem need to
determine the roles and
responsibilities of the different
system actors.

BEIS and Ofgem to establish an industry
task force to develop the future design of the
electricity system, once the Open Network
Project has reported its initial findings.

5

Providing access to
comprehensive levels
of information on the
state of the network
to encourage efficient
investment.

Additional monitoring
equipment is needed to ensure
that granular network data is
available for the DNOs and the
ESO.

Depending on the findings of the data task
force, Ofgem should include an incentive
for DNOs to improve infrastructure which
improves data monitoring and availability of
that data in the RIIO-2 framework, subject to
a full cost benefit review.

►For further information on the emerging findings and potential solutions, please visit our website to view the
full report: www.energy-uk.org.uk/our-work/future-of-energy
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Further decarbonisation across sectors and
reducing energy use
As we recognise in Energy UK’s Energy and Environment: 10 Point Plan for Tackling Climate Change8, further
decarbonisation across the economy is needed if the Government is to meet its legally binding climate change
objectives.
The progress in the power sector has been built on a long-term policy commitment to decarbonise, alongside the
Electricity Market Reform policy framework that has attracted historically long-term, low-cost finance. We should
learn from this if we are to build on this progress and successfully deliver emission reductions elsewhere, given the
challenging nature of decarbonising heat, transport and industry.
The energy industry recognises that reducing emissions from heat and transport will have a much more significant
impact on customers, both domestic and non-domestic, than decarbonising the power sector has had to date.
For example, households are unlikely to be using natural gas boilers to heat their homes in 2050 in the way that
they do today, and are even less likely to be able to drive a petrol or diesel vehicle.

Innovation driven by signals from government can deliver local solutions
for the decarbonisation of our heating systems
By 2050, every heating source will need to be decarbonised. Precisely how this might be achieved is not yet clear.
In part, it might entail replacing the systems of over 20 million gas-heated homes with options that might include
electrification, using highly-efficient heat pumps together with storage heaters in smaller properties; ‘greening’ the
gas supply (e.g. shifting to low carbon gases, including hydrogen); and hybrid heat solutions with the bulk of heat
demand met by electricity – but with peak demand met by low carbon gas.

iStock.com/Eoneren

None of these options are simple to implement and all could have a significant impact on domestic and
non-domestic customers. The transition will require significant finance (estimates range from £80bn-£450bn)9
and delivery will not be straightforward.

8

Available at: https://www.energy-uk.org.uk/publication.html?task=file.download&id=6924
Including: CCC / Imperial - https://www.theccc.org.uk/publication/analysis-of-alternative-uk-heat-decarbonisation-pathways/
ENA / KPMG - http://www.energynetworks.org/assets/files/gas/futures/KPMG%20Future%20of%20Gas%20Main%20report%20
plus%20appendices%20FINAL.pdf
National Infrastructure Commission - https://www.nic.org.uk/publications/cost-analysis-of-future-heat-infrastructure/

9
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The importance of long-term regulation
The role of the Government will be to set out credible long-term targets that stimulate market activity and customer
offerings to deliver those commitments. Its pledge to ban the sale of petrol and diesel vehicles by 2040 has already
demonstrated the value of credible commitments, coupled with an appropriate incentive framework. Markets are
already developing for low carbon transport, and this approach can also deliver in decarbonising heat.
A way forward would be for the Government to build on its recent announcement to ban the installation of gas
boilers in new build homes from 2025 and set out a credible timeline for incremental improvements to other product
standards on allowable carbon emissions, effectively banning installation of technologies that exceed a carbon
emissions cap. Along the way, it will no doubt wish to monitor developments to ensure that economic alternative
technologies are being developed, providing a robust regulatory signal to bring forward innovation, customer
engagement and low carbon technology. A sufficient time period will allow industry to advise and engage with
customers on the appropriate next steps, which for many will mean improving energy efficiency performance.
For decarbonisation of heat to be successful, large-scale trials of CCUS, which is particularly important for industrial
heat, will be required in order to demonstrate its viability, coupled with local heat planning from 2020.
At Energy UK, we will also look to increase our engagement and inform the public debate on the transition to
low carbon heating. Currently, customers aren’t engaged or aware of the scale of change that will be necessary,
and its potential impact.

Developing customer solutions
Although the near-term focus to reduce carbon emissions from heating is rightly focused on those that are off the
gas grid, the developing viewpoint10 seems to be that local solutions delivery may be the most effective way to scale
up deployment. This is because there is currently no single solution that will most efficiently decarbonise the heating
infrastructure across the country as a whole. Rather, there are local pockets where low carbon networks, using
district heating, electrification, low carbon gas or potentially a hybrid approach, could be more effective.
We look to the Government to provide a strategic framework and direction of travel for decarbonisation across the
economy. Any approach must allow local deployment that best suits the needs of that area. This may result in a
patchwork of approaches but these could be minimised through central government coordination. Funds should
be made available, for instance, through the gradual implementation of a carbon tax or other levy11, to be allocated
competitively to local areas in order to decarbonise. This approach has been delivered successfully in the past
through the Regional Growth Fund and Local Growth Deals, and should be broadened to decarbonisation.
Any bid should draw on the expertise of Local Enterprise Partnerships (LEPs), councils, energy companies, network
providers, private businesses and social foundations to highlight key areas of opportunity. In bidding for central
funds, LEPs and other delivery partners - including local authorities, energy suppliers, energy networks and social
partners - would identify opportunities to decarbonise heating within any government framework, and request funds
accordingly.
This would encompass industrial processes; industrial and domestic energy efficiency; heating and cooling; and
supply chains, such as for low carbon gas production or heat pump installation. Any allocation from government
would identify the most cost-effective route to decarbonisation, with a secondary requirement to support other
economic objectives, such as the Government’s Industrial Strategy, where appropriate. If a sustainable long-term
framework for investment exists, industry will invest, just as it has already in relation to decarbonising electricity
generation.

10

Such as BEIS, Imperial College, UKERC, Carbon Connect, Friends of the Earth

Currently, gas in heating does not pay any form of carbon tax or recover environmental levies as is the case on electriicty. This has created
a situation in which customers are unaware of the emissions of their heating solution. Establishing a carbon intensity signal, a carbon tax
equivalent to that in the power sector for example, could start to signal the true cost of heating emissions without being overly burdensome
on customers.

11
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The central importance of energy efficiency
To date, the adoption and installation of energy efficiency measures has fallen woefully short of where we need
to be as a country. Setting out credible long-term regulation is needed to stimulate a market response to deliver
energy efficiency measures.
Energy efficiency delivers clear consumer benefits. It brings an immediate improvement to comfort levels, energy
costs reduce in the short-term, and over the longer-term households and businesses are, in every sense, insulated
from future energy price shocks. There are also demonstrable health benefits to living in warmer, drier houses,
which in turn ripple outwards in the form of reducing demand on health services, and higher productivity and
attendance at work and in schools.
The demand for energy efficiency measures among homeowners and businesses is too low. For years, the key
driver in the energy efficiency market has been subsidies through supplier obligations such as the Energy Company
Obligation rather than private finance. In the domestic sector alone, it is estimated that an additional private
investment of around £3.5 billion per year is needed on energy efficiency measures to achieve the level of change
required.
To stimulate greater demand, one approach might be for government to implement progressive tightening
of regulatory minimum standards. For example, restricting the sale or rental of properties below an Energy
Performance Certificate (EPC) C standard from 2030 (or no later than 2035) would provide a long-term credible
signal for homeowners and landlords to take action and catalyse a market response. This would be subject to
reasonable exceptions, such as for listed buildings or where there are genuine practical limitations. Due to the
higher turnover of business premises, there may be even greater opportunities to move faster in the non-domestic
sector.
Along with higher minimum standards, there also needs to be a comprehensive package of support to help
kick-start a sustainable energy efficiency market that galvanises both households and businesses to act.
The Government might consider targeted incentives to encourage take-up and compliance with strengthened
regulations ahead of time, one example could be lowering stamp duty for higher EPC rated properties.

“There are also
demonstrable health
benefits to living in
warmer, drier houses,
which in turn ripple
outwards in the form
of reducing demand
on health services.”

iStock.com/Mustang-79
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Emerging thinking and potential solutions
►Reducing emissions from buildings:
How we can sustainably transition to a low carbon heating system
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No.

Opportunity

Forward direction

Potential solution

1

Developing fiscal
incentives and
regulatory standards
could simultaneously
drive forward the
decarbonisation of heat
and support customers
in the transition.

Establishing appropriate
regulatory standards and fiscal
incentives by 2020 to support
the phasing out of high-carbon
heating systems.

Implement incremental standards which
encourage and require reductions in heating
emissions, effectively banning the sale of
technologies that exceed a carbon emissions
limit decided by the Government.

2

Increasing awareness
of the effect of current
heating on emissions
and air quality, and
the need to adapt to
smooth the transition.

A consumer engagement
Energy UK to engage with a range of
programme is required to
stakeholders to inform and progress the public
inform of upcoming changes
debate on the transition to low carbon heating.
to heating policy, the reasons
why, and the options and viable
solutions.

3

Establishing a
national strategy for
decarbonising heat
would give confidence
to customers, investors
and market actors,
incorporating: decisive
near-term action;
development of longterm options; and
energy efficiency and
optimisation.

Develop a comprehensive heat
strategy by the end of 2020
that includes large scale trials
and deployment of CCUS and
local decarbonisation plans;
incremental improvements in
building standards; and the
use of fiscal incentives and
regulation.

Set out a broad strategy for decarbonisation
of heat to 2050, including an initial target of at
least a 20% reduction in heating and hot water
emissions from buildings by 2030.

4

Local approaches
to decarbonisation
could deliver national
reductions at lower cost
to consumers.

Local areas to bring forward
low carbon heat solutions that
are funded by private partners
and central Government.

Funding should be allocated to local areas
competitively in order to enable large-scale
deployment of low carbon heat solutions.

5

Driving innovation in
the UK by testing a
range of options for
decarbonising heat
together and at scale.

Deliver large-scale trials to
demonstrate opportunities
and costs of a range of
technologies.

Large-scale trials should be funded and
initiated by the end of 2020 to enable
application of learnings to deliver a full
tendering process for local decarbonisation
plans in 2025.

Ensure appropriate price signals through
taxation, incentives and subsidy to further
encourage and support customers
in transition, and fund broader heat
decarbonisation.

No.

Opportunity

Forward direction

Potential solution

6

Delivery of low carbon
heat offers faster
decarbonisation and
improved air quality,
while opening up
opportunities for UK
industry.

The power system will need
to be adapted to manage any
additional low carbon electricity
and gas load on the system,
and may have higher flexibility
requirement.

Provided the appropriate frameworks are
in place, the energy industry will deliver the
power and gas required to support all heating
being decarbonised by 2050.

►For further information on the emerging findings and potential solutions, please visit our website to view the
full report: www.energy-uk.org.uk/our-work/future-of-energy
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Emerging thinking and potential solutions
►Reducing emissions from buildings:
Improving energy efficiency for domestic and non-domestic buildings
No.

Opportunity

Forward direction

Potential solution

1

There is an opportunity
to increase the demand
for energy efficiency
products.

The Government to stimulate
the market by introducing
strong regulations on domestic
and non-domestic properties to
improve the energy efficiency
ratings of their buildings

To sell or rent a domestic or non-domestic
property after 2030 (or by 2035 at the latest),
it should be required to meet an EPC Band
C or higher. This is subject to reasonable
exceptions, such as listed buildings and
practical limitations.

2

Strengthened
minimum standards
would support energy
efficiency in the nondomestic sector.

Encourage action through
The Government should:
incentives and regulation to
• strengthen and extend mandatory public
improve energy efficiency in the
reporting
non-domestic sector.
• require that all businesses act on their
Energy Savings Opportunity Scheme (ESOS)
report, where reasonable and practicable,
and where there is a payback period of less
than 18 months.
• limit policy cost exemptions where an
ESOS report identifies cost-effective energy
efficiency savings.

28

3

Public trust and
confidence in the quality
of energy efficiency
measures is crucial to
increase uptake.

A strengthened accreditation
and certification framework,
supported by high-quality
monitoring and effective
compliance enforcement,
needs to be in place as soon
as practically possible for all
energy efficiency installations.
This has to be balanced
with cost implications on
installations.

The Each Home Counts recommendations
should be implemented in full. Similar
recommendations could be considered for
non-domestic buildings.

4

Greater incentives
would encourage
building owners
to invest in energy
efficiency, and support
a pathway to comply
with strengthened
minimum standards.

A market should be stimulated
throughout the 2020s, ahead
of banning the sale or rental
of any property below EPC
Band C.

Greater use should be made of the tax
system (for example, VAT and stamp duty in
the domestic sector and through business
rates) to help drive improvements in energy
efficiency, and to support the delivery of the
proposed ban in the sale or rental of buildings
below EPC Band C.

No.

Opportunity

Forward direction

Potential solution

5

Better information
would set out a clear
path for building
owners to improve
their efficiency.

Improved information on
opportunities for efficiency
improvements will support
compliance with minimum
efficiency standards.

Green building passports should be introduced
by 2020 to provide commercial building
owners with useful information to improve
energy efficiency over time. The Government
should also explore approaches such as
Design for Performance for larger buildings.

6

Improved access to
capital would make
it easier to fund
energy efficiency
improvements.

New ways for households
and businesses to access
capital for energy efficiency
improvements.

The Government should work with the finance
industry to support the development of new
financial products and services, such as Green
Mortgages.

7

There are opportunities
in new technologies and
installation measures
to see greater energy
efficiency gains.

Support for innovation in
energy efficiency to foster new
technologies to help meet
targets.

A well-functioning private market for energy
efficiency should encourage innovative
measures. However, the Government needs to
ensure it provides adequate support, financial
or otherwise, for research and development of
new technologies and innovative approaches.

8

Households on low
incomes and that
are vulnerable to fuel
poverty need support
to improve their energy
efficiency.

Direct subsidies should not
be needed in the able-to-pay
market, but they will still be
needed for vulnerable and
fuel poor households.

The Government should develop a centrally
funded national energy efficiency scheme to
support households in or at risk of fuel poverty.

Designing energy
efficiency into new
builds means buildings
will not need further
retrofitting in the future.

The Government should review
the regulations for energy
efficiency standards of newbuild properties.

Government should ensure that new buildings
are not being constructed with carbonintensive materials, or to a standard that they
would require retrofitting to meet long-term
carbon emission and fuel-poverty targets.

9

The scheme should make use of best practice
to develop solutions tailored to different
areas, customers, measure types and funding
arrangements.

►For further information on the emerging findings and potential solutions, please visit our website to view the
full report: www.energy-uk.org.uk/our-work/future-of-energy
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Driving change through adopting electric vehicles (EVs)
Meeting the UK’s decarbonisation targets will require a drastic cut in transport emissions over coming decades.
Coupled to this is a strong impetus to clean up road transport, driven by the growing awareness of the health
impacts from air pollution. This problem is particularly acute in urban areas and EVs are well placed to address it.
There is likely to be a range of technologies and solutions available, but according to government projections EVs
will lead the way. By 2030 they may represent over half of all new vehicle sales, and account for more than
one-third of cars and vans on the road (approximately 10 million).
The advance of EVs presents many advantages including cleaner environments, economic opportunities for the
UK and improved products for customers. To ensure that the UK meets its 2050 carbon reduction commitments,
Energy UK has already called12 for the Government to be more ambitious and accelerate the ban on selling internal
combustion engine (ICE) vehicles from 2040 to 2035. Of course, there are challenges in such a marked shift, not
least in generating and delivering sufficient amounts of electricity to charge every EV. However, provided the right
investment frameworks are in place (including the CM and CfD) and a smart charging system provides appropriate
signals for customers to charge their vehicle, the energy industry is confident it will be able to support all new cars
and vans being electric by 2035 – ahead of the Government’s own target.
An exciting area of development is where energy and transport sectors are integrating and bringing forward new
business models. Already, the market is seeing bundled services where energy providers collaborate with vehicle
manufacturers to offer greater customer choice and innovative products. These packages offer a variety of benefits
to EV drivers, including free membership to public chargepoint networks, ‘free miles’, lower cost electricity at
off-peak times and reduced cost home charging stations. EVs could revolutionise fleet management and reduce
business transport costs, while also providing business opportunities. For example, companies might sell the
energy held in a fleet of business vehicles to support the electricity grid at certain times, or by offering free or
subsidised charging when customers visit a retail outlet.
Customers purchasing EVs now are, by definition, early adopters and are more likely to engage with their energy
use and embrace emerging technology. But this will not always be the case and, ahead of mass adoption, it is
important that both individual and business drivers are aware of the opportunities they can create by engaging
in their energy use. With this in mind, Energy UK, in conjunction with chargepoint operators, is preparing a set of
guidelines and best-practice material to encourage greater engagement.
It is highly likely that EV drivers will use a range of charging services, such as home, work, destination
and rapid chargers13. Markets are already developing to serve each of these areas and will play a
significant role in supporting the transition to mass EV adoption.
However, there is a risk in some areas that private markets alone will not establish a charging infrastructure with
sufficient national coverage, and this could limit the uptake of EVs. Locations such as rural areas and motorway
service areas will not attract sufficient returns for private enterprise to recover the cost of additional network
infrastructure. They will therefore require additional support from government.
Government can have a significant impact by ensuring a core network of rapid chargers is available. For example,
National Grid has identified 54 strategic locations that would ensure that 99 per cent of EV drivers are always within
50 miles, in any direction, of an ultra-rapid charging station14.
The private market is expected to be able to cater for most other cases including, for example, the National
Infrastructure Commission’s proposal that every town with a population over 20,000 has at least one rapid charger.
However, government should continuously review market developments to ensure there are no unintended barriers
to take-up.

12

https://www.energy-uk.org.uk/publication.html?task=file.download&id=6666

13 https://www.pwc.co.uk/industries/power-utilities/insights/electric-vehicle-infrastructure-report.html
14
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https://www.nationalgrid.com/sites/default/files/documents/Electric%20Vehicle%20Charging%20-%20enabling%20the%20switch.pdf

“...the energy industry is confident it will be
able to support all new cars and vans being
electric by 2035 – ahead of the Government’s
own target.”
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Emerging thinking and potential solutions
►How we can sustainably transition to a low carbon road
transport system
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No.

Opportunity

Forward direction

Potential solution

1

Demand for EVs
creates an additional
and potentially
significant load on the
energy system. If this
occurs at peak times it
would put a strain on
the grid, requiring costly
reinforcement or other
solutions.

Smart charging standards, to
be agreed by the end of 2019,
should incorporate an opt-out
requirement - making smart
charging the default option for
EV users.

Take forward smart charging standards by
the end of 2019 that are performance-based
and technology neutral. Set smart charging as
an opt-out function, provided that there is a
simple and straightforward override facility.

2

The majority of EV
charging can be
accommodated
outside peak demand
hours and within
existing network
capacity, provided
that customers
are appropriately
incentivised to shift
their charging and
that the appropriate
technical solutions/
market frameworks are
in place.

Contributions to the smooth
operation of the energy system
should be incentivised through
smart charging tariffs and the
creation of appropriate market
frameworks for local flexibility.

As a priority, DNOs need to share data and
information regarding their networks so the
impact of EVs is visible and opportunities for
flexibility services can be identified.

3

EVs offer a route to
decarbonisation and
improved air quality,
while opening up
opportunities for
engagement with the
energy sector.

There are concerns about
whether the power system
will be able to manage the
additional load on the system,
and the flexibility requirements.

Provided the appropriate frameworks are
in place, the energy industry will deliver the
power required to enable all new cars and
vans to be electric by 2035.

4

Provide long-term
policy direction to
businesses and
domestic consumers.

Send a strong signal to UK
drivers that everyone will be
required to move away from
ICE vehicles, and provide
clarity on when subsidy will be
removed.

Maintain public support for EVs and
chargepoints while the sector remains in
its infancy, and link subsidy removal to
the market share of EVs.

The DNO regulatory regime must also allow
for investment in advance of EV uptake, where
Any action needed to protect
it is clearly likely to facilitate adoption and
networks that limits customer
prove value for money. This must be combined
choice (such as DNO-managed with a flexibility-first approach to network
charging) should be a last
management.
resort. Where it is most cost
effective to do so, DNOs
should invest in additional
network capacity.

No.

Opportunity

Forward direction

Potential solution

5

There will be a variety of
opportunities to charge
an EV, and the market is
well placed to deliver in
most instances.

There must be consistent
access to a well-maintained
nationwide chargepoint
network. There is a marginal
business case for investment
in some areas.

The Government will need to subsidise the
grid connection cost of ultra-rapid chargers
in strategic locations, to ensure a nationwide
provision of charging infrastructure.

►For further information on the emerging findings and potential solutions, please visit our website to view the
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full report: www.energy-uk.org.uk/our-work/future-of-energy

33

Large scale
trial
of local
GBP introduced
heat planning

DNO unbundling
consultation

2019

Ofgem

2020

Green
building
passport

Timeline to deliver
the future of energy

Heat

Large scale
trial of CCUS

Carbon
capture
usage and
storage

Government
sets out energy
statement

Energy
policy

All coal fire power
stations to close

Coal

Incremental standards
for industrial and
commercial
heat solutions

Heat

2019-2035

First CCUS cluster
operational

Hinkley Point C
operational

Carbon
capture
usage and
storage

Nuclear
power

2030

He

Low carbon
power is the
cheapest power

Low
carbon

Tender for local
heat plans

2025

Heat

Heat

EVs

Heat

Incremental
standards for
domestic heat
solutions

10 million
electric
vehicles
on the road

20% reduction
in heat and hot
water building
emissions

EPC
Band C

EPC Band C
is required for
sale or rental
of buildings

Energy system
delivering for 100%
EV market share
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2035

EVs

“A low carbon energy system
that customers see as fair and
which delivers excellent service,
choice and value for money to
all homes and businesses.”
Energy UK, 2018
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