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Foreword from
the Net Zero
Review Chair

Forty-two months ago, the UK became the first G7
country to sign our commitment to net zero greenhouse
gas emissions by 2050 into law. This landmark
commi t ment built on the UKOG6s international cli mat e
leadership in passing the pioneering Climate Change Act in 2008 8 becoming the first major country

to establish a clear governance framework on how to achieve emissions reductions.

The UKO®s loetacHlirgrclamate ghange has not only delivered real change at home o

reducing our carbon dioxide emissions over the past twenty years by nearly 50% compared to 1990

levels 8 it has led to a global transformation in how countries and companies now view the

i mportance of taking action on net zero. Thanks to
Climate Pact in November 2021 witnessed over 90% of the world& GDP commit to a net zero target.

Indeed, the rest of the world, along with international investment communities, has woken up to the

fact that the energy transition is a new economic reality. 2022 marked a watershed moment for global
investment in net zerod notleastfrom t he US6 I nfl ation Reduction Act
placing clean technologies at the heart of future economic strategy.

The global reality of the energy security crisis and rising gas and fossil fuel prices in 2022 has also
demonstrated the importance of delivering future energy security through the greater use of domestically
generated renewable and clean sources of power, while seeking to better reduce energy demand.

Forty-two months on, then, much has changed. For this reason, this Independent Review of Net Zero
was commissioned in September 2022, to ask how the UK could better meet its net zero
commitments, taking account of these global changes. It was commissioned also to ask how the UK
might deliver its own net zero targets in a manner that was both more affordable, more efficient, and
in a pro-business and pro-enterprise way. Indeed, net zero, decarbonisation and clean energy growth
will only happen if it delivers the economic benefits that can demonstrate to the whole of society the
true value of the energy transition.

It is for the whole of society that net zero needs to work, and for this reason the Review has taken a
whole of society approach to our evidence gathering. The Review has sought to engage, listen, and
learn from businesses, organisations, industries, and communities from across the UK. We received
over 1800 written submissions as part of our official Call for Evidence 8 testament to the strong
interest in delivering on net zero & as well as holding over 50 evidence roundtables, visiting every
devolved nation in the UK and each region in England, and speaking personally to a thousand
participants in our engagement sessions. It is their voices and views that this Review has sought to
represent, as one of the largest national engagement exercises on the future of net zero and its role in
the UK economy.



The recommendations that have been made in this Review have come from this extensive
engagement. We have sought to understand not only the barriers that are preventing businesses,
regions, communities, and households from taking further action to decarbonise, but also to explore
the opportunities that can catalyse further economic growth.

Above all, this Review has sought to ask how the UK can deliver on its net zero commitments by
demonstrating how to deliver and implement most effectively and efficiently a plan for our future
energy transition. Climate commitments and net zero targets remain just words on a page without a
clear, consistent, and stable transition plan. | hope that this Independent Review can provide
additional clarity and certainty on how the UK can not only meet its net zero commitments but can
once again demonstrate international leadership in setting out a comprehensive roadmap towards a
net zero future. While forty-two months may have passed since the UK signed net zero into law, there
remain just three hundred and twenty-four months until 2050. Planning effectively for that net zero
future must be our priority.

The Reviewds recommendations require not merely ac
to delivering net zero will be making the right decisions at the right time to ensure that we achieve net

zero in the most efficient manner possible. Crucial to taking decisions, however, is recognising that to

delay making them creates new consequences, the costs of which can be greater than previously

anticipated. Equally, rushed and poorly executed decision making can produce adverse

consequences with similar costs.

This Review has sought to establish how best to create a delivery ecosystem to achieve the best

possible decisions for the future. This requires not merely government to play its role, but importantly

to empower the agency of regions, local communities, and individuals to play a greater role in their

own net zero journey. How we create a O0big bangd n
potential of the whole of the UK to seize the opportunities that net zero presents has been a key focus

of this Review.

Across the Review, we have sought to make recommendations both for government, for each sector
and industry, for local regions and authorities, indeed for individual households. Net zero decision
making requires action not merely from government, but from all stakeholders involved. Not all these
recommendations will be able to be implemented immediately: indeed, the overriding message of the
Review is that we must deliver greater certainty, consistency, and clarity across net zero policy
making, with a stability of approach that requires long term planning. There will be recommendations
that have been made which can be taken forward now; there will be others that the government will
be unable to take forward without further engagement and consultation with industry and
communities. It is also understood that government will not be able to accept every recommendation,
however where it can act now, we argue that the costs of doing so will be less if action is taken
sooner. We have suggested therefore an approach that recognises what recommendations should be
taken forward now, wit ® taentgfRdpolicigs that@duld lde reflistaathye wo r k
delivered by 2025 & alongside other wider recommendations.

As the former Energy Minister who was responsi bl e
forty-two months ago, it has been an honour to chair this Independent Review on Net Zero. Not only

have | witnessed first-hand what a catalysing effect the net zero commitment is having on business and
industry across the UK, | have also been able to better understand the challenges and opportunities

that net zero presents to UK businesses, communities, and households. Delivering on those challenges

and meeting those opportunities is what | hope this Review has been able to achieve.

Rt Hon Chris Skidmore OBE
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Executive Summary

The Net Zero Review was perhaps the largest national
engagement on net zero

1. The Net Zero Review travelled to all four nations of the UK, received over 1800 responses to
the Call for Evidence, and held more than 50 roundtables, making it one of the largest
engagement exercises on net zero in the UK. We heard a clear message from businesses,
organisations, individuals, and local government across the country: net zero is creating a
new era of opportunity, but government, industry, and individuals need to act to make
the most of the opportunities, reduce costs, and ensure we deliver successfully.

2. The Review is split into two parts:

1 Part 1 explains the opportunity and benefits to individuals and the economy. It places
domestic action in an international context and emphasises that the UK must go further and
faster to realise the economic benefits of net zero.

91 Part 2 sets out how to achieve this opportunity, across six pillars. It makes recommendations
to catalyse action in individual sectors of the economy, and to enhance the role of local
authorities, communities, and individuals to deliver net zero.

3. The recommendations in this Review show how action can be taken in the short, medium, and
long term to turbocharge our delivery, set clear roadmaps that provide the certainty needed for
investment and R&D, and deliver net zero in a pro-growth, pro-business, low-cost way.

Net zero is the growth opportunity of the 21st century

4. The UK should be proud of the steps it has taken to achieve net zero. Progress since 2019
has exceeded expectations. In setting the net zero target, the United Kingdom was building on
the progress of many years i not least a quiet transformation of our power system, from one
dominated by coal, to one increasingly driven by a clean and endless supply of wind blowing
across the North Sea.

5. The economy and climate change are intertwined. While this Review has a clear focus on
ways to achieve growth and reduce the costs of net zero, it is impossible to consider this in
isolation from the physical risks that climate change presents. In a high emission future, the
|l evel of global disruption will be so severe th
challenging.

6. The Review has heard loud and clear that net zero is the economic opportunity of the 215
century. The evidence presented to the Review has shown that the pace of recent change has
created a rush of economic opportunity at a massive, global scale. With more than 90% of
global GDP covered by a net zero target! there is now huge global momentum to reach net zero
and capture the economic opportunities. This is driven by businesses of all sizes who have
recognised that net zero can help them grow.



7. The UK is well-placed to take advantage. McKinsey estimates a global market opportunity of
£1 trillion for British businesses by 20302 and the Government estimates that the transition can
support 480,000 jobs in 2030.2 The UK enjoys a comparative advantage over other advanced
economies in several key areas i notably offshore wind, carbon capture and storage, and
green finance 1 and so can capitalise on export opportunities from the global transition.

8. We must act decisively to seize the opportunities in a global race. We are not alone in
seeing the opportunity around the world. Countries and businesses have woken up. From the
USAd6s $369 billion investment in cl ean“anddhehnol o
drance203 006 i nvest me n ftohd Ealhddsi for 556progranume’ it is clear we are in
an international race for capital, skills, and the industries of the future. We must act quickly, and
in collaboration with our international partners, to cement the UK as a prime destination for
international capital and unlock export opportunities for British businesses around the globe.
Failing to do so will mean missed opportunities.

9.  We must move quickly. We have heard from businesses that economic opportunities are
being missed today because of weaknetwhetlserthan t he
be skills shortages or inconsistent policy commitment. Moving quickly must include spending
money. We know that investing in net zero today will be cheaper than delaying, as well as
increasing the economic and climate benefits. Analysis suggests that delaying action by ten
years could mean UK debt could be 23% of GDP higher in 2050, doubling the fiscal cost of
achieving net zero and not capitalising on economies of scale.” Oxford research has shown that
a fast transition to net zero based on scaling up key green technologies will continue to drive
their costs down, and transitioning to a decarbonised energy system based on green
technologies by 2050 can save the world at least $12 trillion, compared to continuing our
current levels of fossil fuel use.®

10. Ultimately, the benefits of net zero will outweigh the costs. In some estimates, the UK would
see approximately 2% additional growth in GDP, through the benefits from new jobs, increased
economic activity, reduced fossil fuel imports and cost savings (for example cheaper household
bills).® These estimates do not reflect the risk and disruption of not acting, which would run so
clearly counter to the prevailing expectations of business and global trends. For all that there
are some risks to the public from the transition, considered in detail in this Review, for the
individual the benefits of net zero will T particularly with the right interventions by government i
outweigh the costs. This Review sets out recommendations to provide clarity and certainty to
businesses and investors and offers a view on h
vision with clear delivery pathways.

The challenge of translating bold ambition into action

11. The GoverNetrZeromStrategys et s out the UKOGs decarboni sati
based on modelling on the most cost-effective net zero energy system in 2050. New analysis
conducted over the course of the Review shows that this is still the right pathway and
the policies outlined in the Strategy should go ahead. Delay is a significant risk. Our
engagement and own analysis have shown that the benefits of decarbonisation are larger if it is
done sooner.

12.  We have made great progress decarbonising already with success stories in offshore wind and
electric vehicles and it is essential we continue these. However, too often, we heard of
problems hampering business and local areas from going as far and as fast as they



13.

14.

15.

want to. Whether it is lack of policy clarity, capital waiting for investible propositions,
infrastructure bottlenecks, or delays in the planning system, it is clear that we need action to
catalyse the deployment of clean solutions, particularly if we want British companies to capture
the economic benefits.

This is too important to get wrong. Delivering net zero is the industrial revolution of our time
T and climate change the greatest threat. Not only can the transition deliver a thriving, modern,

green economy but it c¢an maSupportingnaturg mustingan o v e

peo

essenti al part of the UKG6s r ensipioertricably linkedwithr i vi ng

protecting our climate and growing our economy.

Work is needed to secure the benefits and minimise costs. We are at a crossroads. We
can either go further and faster in the transition, capitalising on our comparative advantages on
clean technologies, our world class science base, our global leadership on financial services
and the natural power reserves of the North Sea i or we can hold up our hands and say it is too
difficult and watch our world-leading sectors, such as the City of London or our advanced car
manufacturing, pack up and move on, taking high-skilled, high-paying jobs with them.

The Reviewds f i ndiwegnastgrabehisuwoppmoqunityytioecedslno future
economy but a green economy. And with the recommendations set out to turbocharge our
approach across key industries, catalyse action in homes, community halls, and local and
national government across the country, we can.

A mission approach for a pro-growth, pro-business transition

16.

The Review has listened and engaged with almost every sector to identify the barriers to future
delivery, as well as the opportunities that could be seized in the future. Overwhelmingly, the
common message has been the need for clarity, certainty, consistency, and continuity from
government. Sectors have indicated that a long-term, stable investment plan is required. We
have identified ten priority missions to harness public and private action out to 2035:
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f-A strategic framework and delivery
plan for the critical networks of the
future to turbocharge onshore and
offshore development

1. Grid and
Infrastructure

\
vy
™
vy

{: Full-scale deployment of solar
including a rooftop revolution to
harness one of the cheapest forms
of energy, increase our energy
independence and deliver up to
70GW of British solar generation by
2035

2.Solar

+Pave the way for onshore
deployment, working closely with
communitiesto deliverlocal
benefits

3. Onshore Wind

+ A programmatic approachfor a
next generation fleet of nuclear,
supporting a high-tech British
industry covering the whole supply
chain

f-Setting a clear plan for industry
decarbonisation builtaround long
term investment in CCUS and
hydrogen networks and
technologies

5. Energy Intensives

and Industry

f-Stimulate the efficientand circular
use of resources across the
economy, galvanising action on
recycling and the reuse of critical
materials

6. Circular Economy

and Waste

w

f-Uanockingthe planning system
and reforming the relationship
between central and local
government to give local
authorities and communities the
power they need to act on net zero

7. Net Zero Local
Big Bang

f-Wo rking towards gas free homes
by 2035 and giving consumers
greater understanding of their
household through a new Net Zero
Performance Certificate

8. Energy Efficiency
For Households

f-Embed nature and habitat
restoration throughout transition
plans, maximising co-benefits for
climate and nature wherever
possible

9. Net Zero Nature

f-CataIyse decisions and action with
an R&D and technology roadmap
to 2050, pushing for more agile
regulation, and supporting up to
three 10-year demonstrators

10. R&D And
Innovation




17. This Review sets out to assess how we deliver a more affordable and efficient transition. It is
clear that we bring down costs by creating certainty and stability and that by early action we
can build industries and supply chains in the UK, producing growth. The Revi ewo s
recommendations unblock barriers across the policy landscape, from how to decarbonise oil
and gas extraction to providing clarity for industry through a long-term vision for the UK
Emissions Trading Scheme (ETS). It makes the case for more long-term delivery frameworks to
tackle the challenges we face and unlock the benefits there for the taking.

18. The Reviewbs evidence points towards some basic
making that should underpin this action. We must:

9 Quickly take the decisions we know we have to. This is how we will achieve net zero in a
more affordable and efficient way, at the same time as providing certainty for inward
investment in the UK;

1 Investin research and development so we are ready to take decisions that we know we
are going to have to make, such as rolling out demonstrator projects; and

1 Prepare the ground with agile and flexible policy frameworks so we are ready for the
future, resilient in the face of uncertainty, and equipped to act at speed when
opportunities arise.

Infrastructure is the key that will unlock net zero

19. The net zero clock is ticking. To achieve net zero by 2050 and our international and domestic
commitments on the way, we need to act quickly and decisively. Infrastructure will be key. The
Review heard from hundreds of innovative companies eager to bring new technologies to
market but being hampered by slow, ponderous bureaucracy and an antiquated approach to
grid connections not suitable for a modern 215t century electrified economy. The Review
recommends:

1 Accelerating the implementation of the British Energy Security Strategy to finally
update the mandate of Ofgem, create the Future System Operator which is essential to a
holistic approach to solve the challenges of our future, multi-fuel energy system and
accelerate the connection of our cheap renewable generation

9 A cross-sectoral infrastructure strategy by 2025. We need to rapidly build and adapt the
infrastructure for electricity, hydrogen, other liquid and gaseous fuels and CO networks that
support our green economy. The scale of this challenge, and the breadth, is too much to be
left to the whims of individual projects

1 Reforming our approach to planning, streamlining processes and, where locally
supported, unleashing solar and developing onshore wind, the cheapest forms of
generation, to be rapidly deployed in communities across the country and enable local
people to reap the benefits of local, low carbon generation

Creating sustainable governance structures

20. None of this will happen without a step change in the go v e r n meapptoacs to delivering
net zero. For alll the UKOGs past success and future
respondents frustrated by a lack of long-term thinking, siloed behaviour from government
departments, and uncertainty over the length of funding commitments. Evidence suggests this

10



is holding back deployment of green technologies, hampering investment across all sectors,
and inhibiting the ability to create British jobs. To unlock this, and bring the clarity, certainty, and
consistency desperately needed, the Review recommends:

1 An over-arching government financing strategy by the end of 2023, giving long-term clarity
to business and investors and ensuring we capitalise on our industrial strengths

1 Along-term programmatic approach to net zero projects and considering longer-term
funding certainty for major priorities for net zero i where we know that long-term policy
commitment will be essential for success

1 An Office for Net Zero Delivery, responsible for placing net zero delivery at the heart of
government thinking, ensuring best practice for key delivery projects, and taking ownership
of net zero priorities where they span multiple departments

Backing businesses

21. The private sector is critical to the net zero transition. Their investment and innovation will bring
low carbon technology to the mass market. They will drive many of the benefits we will all
experience from net zero, not least economic growth.

22.  The UK economy is transitioning towards net zero i with businesses decarbonising and capturing
new opportunities. But the Review has heard from the hundreds of businesses consulted that
more is needed. In many cases, cross-cutting actions is required i on skills, support for small and
medium businesses, and providing the right investment environment. The Review recommends:

1 Reviewing incentives for investment: Review how HMT incentivises investment in
decarbonisation, including via the tax system and capital allowances

9 Protecting industries from environmental undercutting: Progress with the consultation
on carbon leakage measures and speed up decision-making to enable Government to
implement effective future carbon leakage mitigations from 2026

1 Providing a forward look on the ETS: To provide businesses with certainty and increase
the incentives to invest in new, green technologies, the government should work within the
UK ETS Authority to develop a pathway for the UK ETS until 2040

1 Building the skills needed for the transition: Drive forward delivery of the Green Jobs
Taskforce recommendations and the commitments from the Net Zero Strategy, reporting
regularly on progress starting by mid-2023

1 Helping SMEs upskill: Launch a dHelp to Grow Greenb6campaign, offering information
resources and vouchers for SMEs to plan and invest in the transition

23. A more resource efficient economy can drive down costs for businesses and individuals, create
new jobs, and reduce exposure to rising commaodity prices. The Review recommends a mission
to kickstart transition to a circular economy through a joint taskforce on circular business
models, working to end the export of plastic waste, and delivery of planned waste reforms.

11



Catalysing local action

24,

The Review is also clear that there must be more place-based, locally led action on net zero.
Our local areas and communities want to act on net zero, but too often government gets in the
way. The Government must provide central leadership on net zero, but it must also empower
people and places to deliver. Place-based action on net zero will not only lead to more local
support but will deliver better economic outcomes as well. The Review recommends:

1 Reforming the planning system at local and national level to ensure it properly supports net
zero. One of the starkest messages from hundreds of organisations and individuals is that
the planning system is undermining net zero and the economic opportunities that come with
it. The Review recommends wide-ranging local planning reform i from the introduction of a
net zero test to a rapid review of bottlenecks in the system i to ensure that it is fully aligned
with our net zero future

1 Simplifying the local net zero funding landscape to make it more efficient and productive for
both central and local government. Local authorities are a key partner in delivering net zero,
but current central government funding arrangements are standing in the way of effective local
action. Stakeholders told us that the funding landscape is disjointed, unfair, and expensive for
local authorities to navigate. The Review recommends wholescale simplification of local net
zero funding, including consolidation of different pots and a reduction in competitive bidding.
These changes will save both central and local government time and money, as well as do
more to encourage a systems-wide approach to delivering net zero

9 Providing full backing to a set of 'trailblazer' places that want to go further and faster on net
zero, with the aim of reaching net zero by 2030

Increasing transparency and engaging people

25.

The government must talk to the public about net zero. Net zero will affect everyone in the
UK and nearly half the policies in the go v e r n mMehZerd Strategy rely on individual action.
There is widespread support for net zero, but often this is undermined by a lack of information,
cost, and opportunities we cannot access. The Review sets out how the government can

change that by putting public engagement at the heart of its work on net zero. We recommend:

1 A major expansion of the government's public reporting on net zero. What gets
measured gets done i and people deserve to understand the changes that are happening
and being planned. We recommend improving and increasing the information available to
the public about net zero and doing more to track public attitudes and experiences

1 Government ramps up engagement with the public on net zero, publishing a public
engagement strategy

T To put power in peopleds hands, go further
Carbon Calculator, providing consumers with the information they need to make the
choices they want

9 Government continues to work with industry towards introducing a standardised approach
to ecolabelling for as many products as possible by 2025. To support transparency,
government should review options for a Net Zero Charter mark as a gold standard for
sustainability

12



Delivering cleaner, cheaper, greener homes

26. The cheapest energy is the energy we do not use and by improving the insulation and heating
sources of our homes we will have warmer, cleaner places to live. New analysis for the Review
shows that the transition can save an average household a cumulative £400-£6,000 by 2050.%°
Government should be commended for its recent actions on energy efficiency, such as
targeting demand reduction, but we must go further and faster. The Review calls for:

1 Government to bring forward all consultations and work to mandate the Future Homes
Standard by 2025 and for all homes sold to be EPC C by 2033. A Net Zero Homes
Standard should be considered for the future, as homes that have taken the appropriate
steps to be as efficient as possible through a mixture of fabric and low carbon heating
measures will be more financially desirable to live in, buy, and sell

1 Alongside this government must urgently adopt a 10-year mission to make heat pumps a
widespread technology in the UK and regulate now for the end of new and replacement
gas boilers by 2033 at the latest. Ensuring we turbocharge our adoption of heat pumps and
low carbon heating sources, ending our reliance on fossil fuels in our homes once and for all

9 To provide clarity for consumers, government must urgently reform EPC ratings to create a
clearer, more accessible Net Zero Performance Certificate (NZPC) for households

Capitalising on our international leadership

27. The UK has had a leading role in global climate action in the last decade. Our roles as COP26
president and recent G7 Presidency put us in a strong position to lead the way for increased
ambitions globally, showing leadership and setting the direction for decarbonisation. We now
need to retain this position without these platforms, remaining a key player in the global debate.
This would enable us to promote UK solutions globally i creating economic growth and
investment in the UK economy. The Review recommends that government should:

M Conductastrategic review on t he |ebddgshipby??28r nati ona

9 Establish a baseline for environmental and climate protections in future free trade
agreements and for removal of trade barriers to environmental goods and services

Setting ourselves up for 2050 and beyond

28. Decisions taken today willbecr i t i cal for the UK®&s agmowthandlgw-t o d e
cost way in the years leading up to 2050. They will also set the stage for the kind of economy
and society we want after 2050. The UK must apply this long-term view to all of the issues
raised in this Review. In particular, there are three areas that require action today, with a view
to the 2040s, 2050s and beyond:

1 The government, working with sectoral leads by Autumn 2023, must apply whole systems
thinking to create an R&D and technology roadmap outlining the key decision points
that must be made to ensure priority technolog
growth ambitions

9 BEIS and HMT should review how to incentivise greater R&D for net zero, including
considering the role of clarity on research priorities and government support, tax credits,
greater ring-fencing of R&D spend, and enabling regulations
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1 Government must make regulatory processes agile enough to match that of innovation
by a) establishing up to three new R&D demonstrator projects, out to 2035, aligning with the
ten-year missions set out by this review, and b) including in forthcoming work from the Office
for Science and Technology Strategy (OSTS) how regulators can provide more opportunity
for demonstrations for net zero technologies

25 key actions for 2025

29. Tackling the biggest challenges will require government and industry work in partnership, over the
long term, bringing about a new economy. This will bring green British jobs, and an economy that
is solving global challenges and capturing opportunities to export our technologies and expertise.
To go further, faster, the Review calls for action on our key 25 for 2025 recommendations:

# Objective

Recommendation

1 Cleaner,
greener homes

Provide certainty by 2024 on the new and replacement gas boiler phase out
date to drive industry and investor confidence. The Review recommends bringing
the proposed date of 2035 forward and legislating for 2033.

Set a legislative target for gas free homes and appliances by the same date,
to contribute to a gas free grid in future.

Legislate for all homes sold by 2033 to also have an EPC rating of C or
above, with exclusions around certain properties (e.g. listed properties, on
grounds of affordability). Government should mandate landlords to include
6average bill c @updssibee NOPC)yaingdwhen lEe®rg out a
property. This will help renters understand what costs to expect, while also
helping to put a premium on energy efficient homes.

2 Cleaner,
greener homes

Bring forward all consultations and work to mandate the Future Homes
Standard by 2025 to prevent further delays by ensuring standard applies to all
developments. This should include a consultation on mandating new homes to be
built with solar and deliver the Net Zero Homes Standard, ensuring that the
planning system is flexible enough to enable this.

3 Non-domestic

Legislate by 2025 the minimum energy efficiency rating to EPC B for all non-

energy domestic buildings, both rented and owned, by 2030.
efficiency Legislate for EPC B rating for all new non-domestic buildings from 2025.
4 Stable Conduct and publish, before Autumn 2023, a review of how we should change

environment
for business to
plan and invest

regulation for emerging net zero technologies to enable their rapid and safe
introduction, to support the net zero transition and boost growth.

5 Stable
environment
for business to
plan and invest

By the end of 2023 HMT should review how policy incentivises investment in
decarbonisation, including via the tax system and capital allowances.
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# Objective Recommendation

6 Stable Through their update to the Green Finance Strategy, BEIS and HMT should set
environment out a clear, robust and ambitious approach to disclosure, standard setting,
for business to and scaling up green finance 1 including how it will meet existing commitments
plan and invest to implement Sustainable Disclosure Requirements across the economy; how it

will provide a clear, long-term plan for attracting capital to meet net zero
ambitions, and how to maintain the UK's position as the leading green finance
hub internationally and metrics for success.

7 Stable A new forum to coordinate across all regulators on the signals they are
environment sending to businesses and investors across sectors about the net zero transition
for business to 1 including Ofwat, Ofgem, Environment Agency, Competition and Markets
plan and invest Authority, FCA, and the North Sea Transition Authority.

8 Long term At the next Spending Review, review options for providing longer-term
funding certainty to a small number of major priorities for net zero i where we know
certainty that long-term policy commitment will be essential for success and provide long-

term opportunities to save money.

9 Stable Publish an overarching financing strategy covering how existing and future
environment for government spending, policies, and regulation will scale up private finance to
business to deliver the UK&s net zero enabled gr
plan and invest should include setting out the role of UKIB, BBB, Bll, and IPA and UKEF in the

transition.

10 CCUsS In 2023, government must act quickly to re-envisage and implement a clear

CCUS roadmap, showing the plan beyond 2030. As part of the roadmap,
government should take a pragmatic approach to cluster selection. This means
allowing the most advanced clusters to progress more quickly.

11 Accelerating Set up taskforce and deployment roadmaps in 2023 for solar to reach up to
renewables 70GW by 2035 and onshore wind to reach required deployment levels for 2035
net zero grid.

12 Hydrogen By the end of 2023, develop and implement an ambitious and pragmaticd. 0 vy
delivery roadmap for the scaling up of hydrogen production. Government
should deliver hydrogen business models as soon as legislation allows and
confirm the long-term funding envelope available for hydrogen revenue support,
to incentivise timely investment.

13 Nuclear Implement reforms set out in the British Energy Security Strategy to double
down on achieving UK's nuclear baseload requirement:

a. Expedite the set-up of Great British Nuclear in early 2023, ensuring required
funding and skills are in place;

b. Government and GBN to set out clear roadmap in 2023 for reaching final
investment decision in the next Parliament. Government to ensure funding is in
place. As part of the roadmap, government should assess the possibility to
increase the current ambitions supporting the development of supply chain to
service a fleet of projects;

c. Roadmap to set out clear pathways for different nuclear technologies
(including small modular reactors) and the selection process. This should
consider how to use programmatic approach to deliver further cost reductions
in a competitive environment;

d. Government to deliver on siting strategy by 2024.
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# Objective Recommendation

14 Empowering Ofgem should maintain focus on atimely implementation of its market-wide

consumers half-hourly settlement.

15 Transport Swift delivery of ZEV mandate to apply from 2024 while maintaining regulations
and funding to support EV/ZEV uptake and continuing to drive emission
reductions from internal combustion engines.

16 Food, Publish a Land Use framework as soon as possible, and by mid-2023.

agriculture

and nature

17 Circular Launch a task force to work jointly with industry to identify barriers and

Economy enablers and develop sector-specific circular economy business models for
priority sectors. This should have representation from BEIS, Defra, DLUHC, HMT
and DIT, and include the role of Extended Producer Responsibility in promoting
reuse, repair, remanufacturing, and rental alongside recycling, in line with the
powers under the Environment Act 2021.

18 QOil and Gas Publish an offshore industries integrated strategy by the end of 2024 which
should include roles and responsibilities for electrification of oil and gas
infrastructure, how the planning and consenting regime will operate, a plan for
how the system will be regulated, timetables and sequencing for the growth and
construction of infrastructure, and a skills and supply chain plan for growth of the
integrated industries.

19 Oil and Gas Accelerate the end to routine flaring from 2030 to 2025.

20 Local and Fully back at least one Trailblazer Net Zero City, Local Authority and

regional Community, with the aim for these places to reach net zero by 2030.
21 Local and Reform the local planning system and the National Planning Policy
regional Framework now. Have a clearer vision on net zero with the intention to introduce
a net zero test, give clarity on when local areas can exceed national standards,
give guidance on LAEP, encourage greater use of spatial planning and the
creation of Net Zero Neighbourhood plans, and set out a framework for
community benefits.

22 Individuals Publish a public engagement plan for England by 2023, to ramp up public
engagement on net zero.

23 International Conduct a strategic review of the UK's international climate leadership and
ensure the 2030 Strategic Framework on Climate and Nature provides practical
direction for the UK's international climate and nature leadership.

24 Carbon Markets By 2024, work within the UK ETS Authority to develop a pathway for the UK

ETS until 2040. This pathway should address:

a. Set out a vision on the future design and operation of the ETS;

b. Set out a timeline for expanding the coverage to the rest of the UK economy,
as well as sectors consulted on including maritime and waste;

c. Address inclusion of GGRs to incentivise early investment in new technologies
and potentially nature-based solutions;

d. Provide reassurance to businesses around how the Government will mitigate
the risk of carbon leakage as a result of expanding the ETS.
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# Objective Recommendation

25 R&D By Autumn 2023, create a roadmap which details decision points for
developing and deploying R&D and technologies that are critical for
enabling the net zero pathway to 2050.
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Part 1: Net zero Is the growth
opportunity of the 21st century

The Net Zero Review has travelled to all four nations of the UK, received 1800+
responses to our call for evidence, and held more than 50 roundtables. From this
extensive national conversation, seven clear conclusions have emerged.

1. Net zero is creating a new era of change and opportunity

2. The UK must act decisively to seize the economic opportunities and smooth the
transition

3. The benefits of investing in net zero today outweigh the costs

4. Unlocking the ambition of places and communities will deliver the most
successful version of net zero

5. Net zero can materi al | y nawrapdrino205 i Ipuéeveopklise 6
needed to secure the benefits and minimise costs

6. Net zero by 2050 remains the right target for the UK: it is backed by the science,
widely followed, and is creating real opportunity

7. Significant additional government action is required to ensure that the UK
achieves net zero in the best way possible for the economy and the public

Conclusion 1: Net zero is creating a new era of change and
opportunity

1. I n 2019, the United Kingdom | e dsettiflgeatargetofindtd6 s maj c
zero emissions by 2050. This single goal contained ambitious transformations for how we
generate power, use our land, manufacture our goods, travel, and heat our homes. Net zero also
implied a commitment to embracing the opportunities of a new technological era. It did all this,
while doing our duty in the face of the great global challenge of our age: the extreme threats to
the planet and humanity from greenhouse gas emissions (see 'The direct risks of climate change
to the UKO®) .

2. Progress since 2019 has exceeded expectations. In setting the net zero target, the UK was
building on the progress of many years i not least a quiet transformation of our power system,
from one dominated by coal to one increasingly driven by a clean and endless supply of wind
blowing across the North Sea. Even still, the changes we have seen since setting net zero, both
in the United Kingdom and globally, go far beyond what might have been expected in 2019.
Today 91% of the global economy is committed to net zero.!! Renewable energy costs are
dropping sharply (see Figure 1). UK offshore wind prices fell by 70% since 2014, 12 with offshore,

i With the offshore wind Contracts for Difference 4 2022 strike price of 37.35 £/MWh and 2014 CfD 1 strike
price of £115-120/MWh.
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onshore, and solar dropping below the cost of fossil fuels, promising a society in the very near
future where the sun and wind meet most of our energy needs. 13 Society is responding too.
When asked about a range of issues, climate change was the second biggest concern facing
adults in Great Britain (74%), with the rising cost of living being the main concern (79%).4

The cost of new energy technologies has fallen by 60-90% since 2010
§/MWh (2021real)
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Figure 1 The global cost of onshore wind, offshore wind, solar, and batteries 2010-2022 (Source: BNEF)

3. Net zero is the economic opportunity of the 215t century. The evidence presented to the
review has shown that the pace of recent change has created a global rush of economic
opportunity perhaps never seen before. From the $370 billion support for clean energy agreed by
the United States Senate,tot he Eur op e an 0@GrOedion grdereimvéstiment i the
world is responding to this opportunity. A central question for this Review is how the UK can best
position itself in this global marketplace. The opportunity on offer is huge. The global market
opportunity for UK businesses from net zero could be worth more than £1 trillion in the period
2021 to 2030.%5 If we seize it, we can usher in a new generation of UK businesses, providing high-
skilled jobs for our generation and our children. Failure to compete globally risks missing this
opportunity, seeing UK industries move away and other countries capturing the economic gains.

4, The UK is in arace to capture the economic benefits of net zero. Other major economies
are acting to encourage investment and develop new technology and industries. Most notably,
through the 2022 Inflation Reduction Act the USA has committed more than $370 billion to
clean energy. Without fast and decisive action, this will see the UK losing opportunities to other
countries and failing to position itself as a global partner for trade and collaboration around net
zero. The costs of failing to act now are high.

5. Net zero can make household energy bills less exposed to volatile and high fossil fuel
prices. The high cost of energy must be at the forefront of decision-making on net zero. The
illegal invasion of Ukraine has dramatically changed the short-term landscape, creating new
pressure on household bills, andincreas i ng many countries6 ambitions
national energy supply, including the UK&s. The
net zero increased household energy costs or th
shock seen in Ukraine. The evidence does not support either assertion.

6. Energy costs in a decarbonised UK power system are expected to be lower. Recent
analysis shows this is already happening in the EU. In 2022, with wind and solar reducing
wholesale prices substantially and increased the share of renewables to consistently around
40% of total generation,* the average wholesale electricity price was about 15% below the

i On Wednesday 2" November 2022, over 70% of the GB electricity grid was powered by low carbon
sources, with wind alone providing more than half of
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average of the first half of the year.” New analysis from the Review also shows clearly that
household-level decarbonisation measures in the UK can reduce average bills further. In some

instances, policy decisions to slow down some green technologies (e.g. solar or energy

efficiency) or delivery failures may have meant opportunities to make bills cheaper have been
missed.®®Cr uci al | y, decreasing the ener gwillasyfeeé¢ e més d
the UK from feeling the effects of their price volatility. This should help households as well as

economic growth by bringing more certainty to individual and business financial planning and

investment decisions.

Despite the opportunities, real challenges remain. Some of these challenges lie in delivering

on UK ambition. The Review has seen persuasive evidence of the UK not matching world-leading
ambition with world-leading delivery, with economic opportunities being lost due to a lack of

consistent long-term policy or investment. The UK must also be alive to the risks of net zero
reducingsomesector s gl obal C 0 mp e t-térm, ievereas it seizes thenmabtyh e s h o«
opportunities for global leadership in others. Finally, for all the persuasive evidence that net zero

will be a net benefit to UK households, bring cheaper bills, new jobs and cleaner air, there are

genuine issues around affordability, accessibility and fairness that require a strong response.

The danger that climate change poses cannot be ignored. The Review was tasked with
assessing how to deliver net zero in a pro-growth manner. The evidence of the scale of the
opportunity is striking. However, this assessment must be made in the context of the global
response to climate change i probably the largest single threat to humanity. We know that the
world is still not moving fast enough to decarbonise. Accounting for the implementation of
Nationally Determined Contributions (NDCs) up until 2030, the best estimate of peak
temperature by the end of the century is in the range of 2.1°C to 2.9°C*° i bringing with it
terrible threats to our species. For the UK the challenge lies in delivering on the ambitious
targets it has set, and in continuing to show leadership on the world stage.

Decarbonising can be good for households and the economy. This Review brought

together perhaps the largest collection of evidence and perspectives on net zero ever
presentedtotheGover nment. We received over 1800 submis
evidence from the public, business, charities, and academics. The Chair, Chris Skidmore MP,

has led more than 50 roundtables, talking to over one thousand people. This included travelling

to all four nations of the UK to hear how the challenges and opportunities of the transition differ

across the country. This report draws extensively on this evidence, seeking to provide an

accurate and balanced summary of the views expressed. Its conclusions are strengthened by

new analysis completed for the Review, includingnew model | i ng of the i mpac
fossil fuel prices on how the UK reaches net zero and distributional analysis modelling of the

impact of net zero policies on UK households. The evidence has led the Review to make
recommendations, covering the economy, the power system, research, and the needs of

individuals and communities. But most importantly, the evidence has pointed to one

overwhelming conclusion:

An unstoppable and essential drive to decarbonise is re-shaping the global economy,
bringing a new era of opportunity. The UK has a golden chance to grasp this opportunity
T but it requires serious and renewed commitment, more than justified by the prize on
offer and the cost of missing out.
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Conclusion 2: The UK must act decisively to seize the
economic opportunities and smooth the transition

11.

Net zero will drive widespread changes to the global economy. Almost every sector will be
affected, whether directly or because of wider changes around them. In many cases this will
create new economic activity i in some it will lead to sectors declining or stopping altogether.
We can expect changes to:

1

How we heat our homes and buildings i and the attention paid to making them more
energy efficient, e.g. through better insulation. This will involve retrofitting the current stock
and changing how we construct new buildings.

How we generate electricity, with a massive increase in the use of renewable energy
technologies like wind and solar T as well as upgrades to our grid and a much greater
emphasis on storing energy using batteries and other technology.

How we travel 1 with the growing popularity of clean versions of the vehicles we currently
use (e.g. electric vehicles, electric trains), alongside new lower carbon fuels for planes. In
many countries, we can expect people to be encouraged to cycle and walk more.

How we produce food 1 improving the sustainability of farming practices and helping to
sequester carbon by improving the soil management and biodiversity of farmland. In some
countries, including the UK, we are seeing a decline in demand for some of the foods that
need the most carbon to produce i such as red meat?® i and there is potential for lab-grown
alternatives.

How we use land T with many countries, including the UK, setting huge targets for tree
planting, halting and reversing deforestation, and other ways to use the natural environment
to absorb carbon dioxide. This will include key commodities moving towards sustainable and
deforestation-free supply chains.

Consumer behaviours i growing public desire to help reduce emissions, including in the
UK, means new demand for products that are seen as green. At the same time, we can
expect businesses to feel more pressure from their customers, boards, and shareholders to
reduce their own emissions.

New manufacturing and materials i the new technologies (e.g. wind turbines or batteries)
will need to be built, often requiring highly-technical skilled workforces. The raw materials for
these are often different to those needed for current mainstream technologies i creating new
demand for mining and processing. We can also expect greater interest in reusing and
recycling as part of a drive towards an economy that wastes less.

New services 1 we can expect new demand for expertise in using and manufacturing these
technologies, in environmental law, in green financial reporting, in sustainable investment,
and elsewhere.

New skills and education i these new activities will require workers to learn new skills,
changing the focus of both technical and academic education.

And many changes we cannot predict today. Any predictions for 2050 will inevitably miss
the emergence of major new technologies, economic activity, and social changes. Either as
the primary driver or as a secondary influence, we can be certain that growing activity to
decarbonise and the impacts of climate change will lead to widespread and unexpected
changes to the economy.
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12.

13.

14.

15.

16.

The opportunities these changes will bring are global and vast. The global market
opportunity for UK businesses from net zero could be worth more than £1 trillion (in total
cumulative revenue) in the period 2021 to 2030.%! By 2030 global exports for low-carbon goods
and services could be worth £1.0 trillioni £1.8 trillion a year, seven to twelve times more than
today.??> Global spending on electric vehicles (EVs) and charging infrastructure surged by 77%
to $273 billion in 2021.2> Some estimates suggest net zero could generate an additional £330
billion in extra economic activity every year by 2030.24 For the UK, government estimates that
the net zero transition could generate up to £100 billion of private investment and support up to
480,000 jobs by 2030.2% Ecuity analysis estimates that renewable and low-carbon technologies
could support 1.38 million jobs by 2050, with around 600,000 of these materialising in this
decade thanks to home retrofits and energy efficiency installations in buildings.2®

In the UK this could include new export opportunities. Updated analysis?’ by the
Department for Business, Energy & Industrial Strategy (BEIS) estimates that just over half of
the £60 billion gross value added (GVA) potential from sectoral decarbonisation in 2050 comes
from export related opportunities.?® Realising the economic potential of net zero rests on
capturing export opportunities as well as export demand ensuing from the net zero transition.
Energy Innovation Needs Assessments research (2019) identified that, for example, growth in
the UK road transport sector is expected to be supported mainly by export opportunities,
whereas growth in the construction sector is primarily driven by domestic demand.?®

There is also evidence that net zero can make the UK economy more productive. The UK
has a structural issue of low productivity. ONS analysis suggests that Germany is around 10%
more productive than the UK, with France and the US 18% and 23% more productive
respectively.®® Two thirds of UK workers are employed in businesses with below-average
productivity, suggesting that economy-wi de pol i ci es are needed t
challenge. Research from the Green Alliance and Nesta suggests that the majority of changes
the UK is expected to see as a result of moving towards net zero have the potential to be
positive for productivity.3*

Business recognises these opportunities i and the UK economy is already taking
advantage. There are already an estimated 430,000 jobs in low carbon businesses and their
supply chains across the country with turnover estimated at £41.2 billion in 2020.32 33 UK
companies exported £12.7 billion of environmental goods and services in 2019.3* This is the tip
of the iceberg, compared to the size of the global market opportunity for UK businesses

described above. The Governmenté s pl anned pathway to net zero

could support nearly 700,000 direct jobs in 2030,%® approximately 780,000 direct jobs (and an
additional 905,000 in the supply chain) in 2035,%¢ and 1.18 million direct jobs in 2050.3” This
compares to 208,000 direct jobs (and an additional 222,000 in the supply chain) in low carbon
businesses currently (2020 data).38 It is worth noting that jobs estimates from different studies
vary because of different definitions of the green economy and different analytical assumptions.

The Review has heard from hundreds of businesses that see these opportunities and what they
can mean for the people living in the UK:

firhe interests of the business community will be best served by a managed transition
marked by effective government leadership on, and commitment to, net zero. Business is on
board with the necessity of the transition and is looking for guidance and leadership from
government as to how to achieve it efficiently and effectivelyoi Institute of Directors (loD)3°
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17.

18.

19.

20.

frhis is not just a moral consideration from investors who see value in positive ESG
[environmental, social, and governance] ratings, but there is a recognition of the financial
risks of investments that are not climate or transition resilient. The return on investment in
the green economy is also markedly strong i recent research by Imperial College London
and the IEA found that investments in green energy generated returns of 75.4% compared to
just 8.8% for fossil fuelsd® i Confederation of British Industry (CBI)*

There is now huge global momentum i driven by industry as well as coordinated global

actioni to reach net zero and capture the economic opportunities. The UK and

international business see these opportunities and are responding.Hal f of t he wor
leading institutions and 40% of companies have made net zero pledges.*? Over 4,400 UK

companies and financial organisations have signed the Race to Zero pledge i a  6-thadked

global campaign rallying companies, cities, regions, financial and educational institutions to take

rigorous and immediate action to halve global emissions by 2030 and deliver a healthier, fairer

zer o c ar bommamyacasésddnpanies are outstripping the ambition being shown by

the Government, pushing for decarbonisation targets well before 2050.

Their money is following these commitments. In 2021, global investment in the low-carbon

energy transition totalled $755 billion, up from $595 billion in 2020 (a 27% increase) and just

$264 billion in 2011.#* Global climate-tech equity investment in 2021 equalled $165 billion.*> In

the same year, an estimated £24 billion of new investment was committed to UK low carbon
sectorsThe UKO6s Global I nvestment Summit (2021) se€
for UK offshore wind, hydrogen, and electric vehicles.*’ Since then, Australian businesses alone

have committed to investing £28.5 billion into clean energy, technology, and infrastructure

projects in the UK. Global employment in renewable energy reached 12.7 million jobs in 2021

(more than in fossil fuels).*® This was a rise of 700,000 new jobs in one year, demonstrating

resiliency despite multiple challenges.

In 2021 alone, an estimated £24 billion of new investment was committed in the UK across low
carbon sectors.*® This includes:

1 Octopus Renewables and Renewable Energy Systems (RES) have announced £3 billion in
investment into green hydrogen plants by 2030;%°

1 Bentley committed to producing its first electric car at its UK plant in Crewe and will invest
up to £2.5 billion in electrification and sustainability over the next decade;>!

1 Kingfisher (owner of Screwfix and B&Q) has invested £19.6 million in energy efficiency
projects including LED lighting installations, building energy management systems and
insulation and heating improvements. Solar PV has also been installed at 29 stores, offices,
and distribution centres, while biomass boilers are supplying two distribution centres and one
head office building. Total investments into renewables have helped generate 9.5 million
kWh per year and delivered more than £1.3 million in financial benefit per year;>?

1 Aviva, who were the first major insurer in the world to aim to achieve net zero carbon by
2040, committed to invest £2.5 billion in low carbon and renewable energy infrastructure.
Aviva also plan to power all their offices with 100% renewable electricity.53

Other countries have made bold and ambitious interventions in response to these

opportunities i the UK mustrespond. The USA6s | nfl at(lRHoomRieduct i on
around $370 billion in incentives and programmes to accelerate action on climate and energy.>*
Germany have proposed a 0177 billion CIl 2086t e an
federal budget to retrofit buildings and support programmes for industry.%> France has
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21.

22.

23.

24,

committed 0 3 0 b ¢omnrhitted, as partofthe6 Fr ance 203006 i nvestthment p
ecological transition.>® Other parts of the world are recognising that the market has shifted and

are explicitly acting in response. Launching new tax credits for hydrogen, the Canadian
governmentspeci fically justified the move by saying:
the Inflation Reduction Act, Canada risks heing | eft behind. o

The UKbd6s offer needs t d otheewssewenisk losing ougdn adwa | chang
opportunities and seeing current economic activity move away. The UK has invested too i for

example the 2020 Ten Point Plan mobilised £26 billion of government capital investment for the

green industrial revolution.5® But two clear conclusions emerge fromt he Revi ewbs evi d

9 First, that the recent investment by other countries has massively stimulated the global
market. The Boston Consulting Group describe the Inflation Reduction Act as follows:

fLegislation of this magnitude and duration lasting through the 2030s and beyond is likely to
have profound and lasting impacts across US and global climate and energy systems,
supply chains, industries, and trade. US legislation on climate and energy also has the
potential to trigger policy actions from other nations, both large energy producers that
compete across these value chains, and large energy consumers.&°

1 Second, that early signs suggest that it is shifting investment towards the USA and away
from other countries, including the UK®% 1 albeit the legality of the measures may now be
subject to challenge.5!

The UK has strengths to respond to these opportunities. The Economy 2030 inquiry, jointly

|l ed by LSE and the Resol uti on -éxistingralative strengths as s e s
against the changes to the economy we can expect net zero to drive.®? It found a range of UK

strengths including: tidal, offshore wind and nuclear energy and carbon capture technologies,

and a strong science base and universities.

However, these are not universal i and they require specialisation. The Economy 2030

i nquiry found: 6] The] U Kl iniclsan techrtologie$ e traded gobds. Itl e a d e
certainly does worse than Germany, which has stronger advantages in many areas of

manufacturing, has more existing green strengths, and more proximate future opportunities,

particularly in more complex goods. But the UK is among the top countries in terms of its

specialisation in clean technologies and products, and there are specific areas of strength that

can be built upon as part of % new economic str

Industry has told the Review very clearly what is required to grasp the economic

opportunities ahead. The Review describes in detail the major issues raised by industry and a

wide range of other stakeholders, which overwhelmingly focused on greater policy certainty and
interventions on skills and the wider labour market. The evidence is clear that industry wants to

actto delivernetzeroit he Revi ewds recommendati ons set out
support this.
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Conclusion 3: The benefits of investing in net zero today
outweigh the costs

25. Net zero needs significant investment. The Climate Change Committee (CCC) estimated
that an additional £13.5 billion of investment will be needed in 2022, rising to £50-60 billion per
year by the early 2030st o me et t he UK &dAroume 85% bfeeacarborgsatiarl s
between 2020 and 2035 will involve low carbon technologies or fuels alone or in combination
with behaviour change.%® This investment will primarily come from the private sector i and it is
clear that significant capital is available globally. The private sector is ready to pay for net zero
and expects high and secure returns on investment. Government investment has a crucial role
to play in funding R&D, major infrastructure, and incentivising investment in early-stage
technologies that will be critical for the transition.

26. Evidence suggests the benefits of net zero outweigh thecosts. The CCCds compr eh
Carbon Budget 6 analysis has found that the direct costs of decarbonisation throughout the
next 30 years will be less than 1% of UK GDP i and could potentially be lower than persisting
with the status quo technologies, in the case that high global gas prices persist. In other
analysis, work by Cambridge Econometrics for the CCC estimates that the UK would see
approximately 2% additional growth in GDP when also considering the indirect economic
effects of the transition, through the benefits from new jobs, increased economic activity,
reduced fossil fuel imports and cost savings (e.g. cheaper household bills).6¢ These estimates
do not reflect the potential increased risk and disruption of a course of inaction, which would be
counter to the prevailing expectations of business and global trends described above.

27. The wider societal benefits will be higher still. The full story implies a much greater benefit.
The CCC analysis does not quantify a number of critical factors which are difficult to model
effectively or depend on how net zero is delivered rather than whether it happens at all. These
include: minimising the costs of not acting on climate change (e.g. flood damage) and the
benefits of <c¢cleaner air t oAngysiofiorh thedSwvisshRe mdtituth a n d
estimates that significant economic damage will occur, even with the fulfilment of pledges and
targets on climate change. Relative to a world without climate change they estimate global GDP
damages of 11% GDP if emissions rise in line with current policies.5”

28. The rest of this chapter set out the broader economic opportunities, including from the growing
global market for low-carbon goods and services and potential productivity gains.

29. The short-term benefits of government investing in net zero will primarily sit in making homes
warmer, with people suffering less from the cold and benefitting from reduced energy bills as a
result. New analysis from the Review also shows clearly that household-level decarbonisation
measures in the UK can reduce average bills. With the Government liable to support energy
companies' revenues as part of the Energy Price Guarantee, the savings to the exchequer from
greater energy efficiency investment have never been higher.
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30.

grounded technol ogy forecast

Investing now is cheaper than delaying. Office for Budget Responsibility (OBR) analysis

suggests in their delayed action scenario that public sector debt could be 23% higher than in
their early action scenario by 2050, thus doubling the fiscal impact of achieving net zero.5®

Oxford research has

shown that a oO6f ast transi ti

technologies will continue to drive their costs down, and transitioning to a decarbonised
energy system based on green technologies by 2050 can save the world at least $12
trillion, compared to continuing our current levels of fossil fuel use.®® Recent evidence
shows how technology costs can decrease as a result of significant investment. These trends
have been observed most sharply for solar, biopower, wind, and batteries i which is good news

for the net zero transition i see Figure 2.

Conclusion 4: Unlocking the ambition of places and
communities will deliver the most successful version of

net zero

31.

Local action is key to delivering net zero in the cheapest and most effective way

possible. Taking a more locally led, place-based approach can deliver a net zero transition with
more local support, better tailoring to local needs, and bring economic and social benefits.
Research coordinated by UKRI suggested that adopting a place-specific approach could save
£137 billion of investment and return an additional £431 billion of financial and social benefits.”
This is because each community will have a different path to net zero, which local leaders are
best placed to understand and shape. But there are also many commonalities on these paths

32.

that places can take advantage of to increase economies of scale, build regional supply chains
and skills expertise, and attract green investment.

There is huge ambition in local government and in all four nations of the UK. For example,
more than 300 local authorities have set their own net zero target and/or declared a climate
emergency . Many of these targets are ahead of
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Manchester by 2038, West Midlands by 2041, and Scotland by 2045. Crucially, places are not
just setting ambition, but acting as well, demonstrating in practice how growth and net zero can
go hand-in-hand for communities across the country. The Review heard first hand from the
leaders of local and devolved governments about their net zero ambitions and what drives them.

f-or both Manchester and Greater Manchester, reaching a net zero target (we both have set
a science-based net zero target of 2038) is essential for both protecting the existing local
economy and transitioning to a new, dynamic green economy driving local economic
growth.oi Manchester City Council and the Manchester Climate Change Agency’*

33. The economic opportunities of net zero across the country are clear. In the past year, we
have also seen major (multi-annual) investment commitments announced:

1 Zero emission vehicles (ZEVs): Drawing billions of pounds of investment, and will support
thousands of high-quality jobs across the UK, e.g. in North East England (Nissan, £1 billion
investment and 6,000 jobs™?);

9 Offshore wind: Pipeline of fixed-bottom wind farm projects mainly off the East coasts of
England and Scotland, with scope for development of floating windfarms in the Celtic Sea
and Scotland;

I CCUS & Hydrogen: Proposals from industry cover the length and breadth of the Union,
including in the Humber, Teesside, the North West, the South East, Wales, Northern Ireland
and Scotland;

9 Clean heat: Benefits from investment and deployment of clean heat technologies 1 such as
manufacturing and installer jobs or product cost reductions i will be UK-wide. Current and
potential UK heat pump manufacturing facilities are predominantly outside the South East.

34. Every part of the country has different decarbonisation needs and opportunities. The
Review has considered what can be done at a national level to help local areas respond to their
particular requirements. This also includes supporting places that currently rely on high-carbon
industries to adapt or decarbonise T and maximising the work of countless community and
neighbourhood schemes all over the country in support of reaching net zero.

Conclusion5:Net zer o can materially
T now and in 2050 1 but work is needed to secure the
benefits and minimise costs

35. We all have an important role to play in the transition to net zero. Almost half of the
policies in the Governmentd Blet Zero Strategy rely on personal action. In many cases, people
are already making these decisions. Survey data suggests that 45% of the UK population are
already taking personal action to reduce their carbon emissions. 11% plan to within the next six
months, and a further 11% plan to in more thansixmo nt hs.# t i me

36. Net zero can mat er i al | yThd emgence sulemittpdamthe Reviewghas i v e s .
shown clear opportunities in:

1 Cheaper bills and warmer homes. The UK®6és ambitious drive to cr
example through offshore wind, will mean that the average consumer bill in 2024 will be
cheaper than it would have been otherwise.” In any pathway to net zero, our homes will also
need to become more energy efficient. British homes are currently the least well-insulated in
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Western Europe losing three degrees on average every five hours.” A successful programme
to improve the energy efficiency of new and existing homes will mean they retain heat more
effectively, stay warmer for longer, and therefore reduce the need to have the heating on.

9 Jobs. As described above, net zero provides a significant opportunity in terms of new and
well-paid jobs. These will be available in many different parts of the country, offering long-
term opportunity for many in some of the places that most need it. For example, the North
East will likely benefit from the transition to net zero through 27,000 additional jobs by 2050.7¢

1 Access to nature. Planting trees is projected to contribute around 20%’’ to reducing UK
emissions i with the Governmenté s ¢ ttargeteorplant an area larger than Birmingham
each year.”® This ambition is dovetailing with growing ambition from local areas and land
managers to improve biodiversity on their land and restore depleted habitats. If we can also
make more new green spaces accessible to the public and tourists, it could have a material
i mpact on peopl efrexampleyteasimmewWien irknatorevbenefits
p e o p healh.&

1 Cleaner air. Air pollution contributes to the deaths of between 28,000 and 36,000 people in
the UK every year. The costs to health and social care from poor air quality could reach £5.3
billion by 2035.8° In 2020 cars and taxis contributed 58% of domestic transport carbon
monoxide emissions and 32% of nitrogen oxide emissions worsening UK air quality.®!
Overall life-cycle emissions from EV with a decarbonised power system could be 70-90%
lower than those of Internal Combustion Engine (ICE) cars.8? By 2035, Society of Motor
Manufacturers and Traders (SMMT) analysis suggests that the BEV share of the total fleet
will be 47% in their central scenario and 57% in their high scenario.®® This will make a
material difference to keeping people healthier for longer.

1 Sustainable and cleaner travel. Electric vehicles, alongside increasing use of public
transport, cycling, and walking also have benefits beyond air quality. They can reduce noise
and congestion and provide more reliable and affordable services. Cycling and walking can
deliver significant improvements in public health and wellbeing. Physical inactivity costs the
NHS up to £1 billion a year, with further indirect costs of £8.2 billion per year, which active
travel can reduce.?

The benefits to net zero are not all guaranteed i and depend on decisions taken by the
Government today. This Review has directly considered the risks that UK households might
face from the transition to net zero. These include:

1 Cost. 17% of adults have no savings at all and one in ten have £100 or less in the UK. For
many, there are real challenges to affording an electric vehicle or insulation for their homes i
regardless of their personal support for net zero or the fact that it may save them money in
the long-term. The Government has recognised this risk, but more action is needed to help
people afford the changes they will need to make.

9 Access to new jobs. How many and what kind of jobs are created from the transition to net
zero will depend on decisions taken by the Government and industry. Without an attractive
investment environment, coupled with support for people to train and re-train, some of the
opportunities will be lost.

1 Access to information. The public overwhelmingly support net zero® i but the evidence
shows people do not always know the right ways to reduce their emissions and capture the
other benefits, such as warmer homes. More can be done to provide people with key
information, so that those who want to act can do so in the best way for them.
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38.

The Government must not shy away from the barriers to net zero i but instead engage
the public in an open discussion that explains the benefits, trade-offs, and challenges.
Pillar 5 considers these issues in detail.

Conclusion 6: Net zero by 2050 remains the right target for
the UK it is backed by the science, widely followed, and is
creating real opportunity

39.

40.

41.

42.

Net zero by 2050 is not an arbitrary target. It was put forward through the 2015 Paris
Agreement, which 193 parties includingthe UK,endor sed. The Governmentos
climate advisors, in recommending net zero by 2050, described the target as:

fachievable with known technologies, alongsi de
the expected economic cost that Parliament accepted when it legislated the existing 2050
target for an 80% reduction from 1990. 86

The target of limiting global warming to 1.5°C is not arbitrary. It was determined by a
combined assessment of the physical climate impacts of different levels of warming, the
economic and technical feasibility of different rates of emission reduction, and political choices
on the balance between benefits and costs. Higher levels of global warming will lead to
progressively greater risks of adverse impacts across multiple sectors. With increasing global
warming, losses and damages will increase and additional human and natural systems will

|l i kely reach adaptation | imits. Whiitoeeat he Earth
variability, limiting warming to 1.5°C will reduce the frequency and intensity of weather events
such as heatwaves, heavy rainfall and droughts compared to higher levels of global warming.
While there are some economic and technically feasible pathways that can still limit warming to
below 1.5°C, limiting warming to much lower levels is likely to exceed the current bounds of
economic and technical feasibility.

The Gover NehgenotSrategy sought to establish what was needed to decarbonise

our economy over the next 30 years and keep us on the path to net zero. The Review has

had access to the underlying modelling that informs the Government6 s appr oac hiTheo ne
Net Zero Strategy technological mix was based on cost-minimisation, going with the grain of

consumer choice, and avoiding wasteful scrappage. In particular, it focuses on the intensive

activity needed in the next decade i this ranges from early-stage research to deployment of

mature technologies to better understanding of different clean power sources. However, it did not

account for changes in circumstances, namely the Russian invasion of Ukraine, leading to high

energy bills, contributing to inflation and the cost-of-living crisis.

The Strategybs approach remains broadly the bes
and minimise cost i even as the context has changed. Updated modelling, using UK

TIMES, commissioned by the Review team based on higher fossil fuel prices shows that while

gains from decarbonisation are even higher now, the cost-optimising pathway does not see

The overall 2050 energy mix and emissions from different areas of economic and social life were
determined with the use of a cost-minimising model, UK TIMES. This model, used also by UCL, solves for
the least-cost way to provide the needed energy requirements to processes in all sectors of the economy,
subject to pre-determined emissions targets. Bottom-up modelling supplemented this analysis, focusing on
the intensive activity needed between now and 2037.
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43.

significant acceleration of change." This is because the speed of how quickly we can roll out the
main decarbonisation technologies is constrained by the current realities of supply chains and
production, rather than costs." This, together with uncertainty over future fossil fuel prices,
means that it would not be credible to re-set the pathway to a substantially faster one 1 but
where government can help to speed up the roll out of low-carbon solutions, this will likely lead
to increased benefits to people and businesses. This analysis is also in line with recent CCC
modelling using a more bottom-up approach.

Recent changes have not significantly affected the mixture of technologies required for
reaching net zero. The updated analysis conducted for the Review shows that the cost-
minimising technological mix for net zero in 2050 scenarios is similar to what the Government
expected in late 2021 (see Figure 4 below, visually very close to the equivalent scenario shown
in the Net Zero Strategy). In the extreme scenario modelled, the new results see more energy
being delivered through power and less by hydrogen¥ and an increase in the proportion of
green hydrogen vs. blue.V' Given long-term uncertainty and the use of an extreme scenario in
this modelling, these variations do not suggest a need to alter current targets or policy i but
remind us that modelling should be done at regular intervals to check the optimal system design
at more recent fossil fuel prices.

Buildings electricity
Wind
Electricity generation
Electrolysis ﬂ
Nuclear
Transport electricity
Solar
Other renewables Industry electricity
ﬁ Natural gas I'Gas ccs Agriculture
— o~
- - Unabated'gas Industry gas, including with CCS =
I Ofiegbioniees o S NPower.BECCS Industry-biomass-—=
nergy. Fransport-biofuels—
[l Biomass imports I Hydrogen BECCS
Transport hydrogen D
I Energy crops = Hydrogen from waste
Hydrogen production
1 Industry hydrogen D
M Electrolysis
Industry coal, including with-CCS
Coal -
Transport oil m
ﬁ Oil
\‘ Industry oil

Figure 4 Net Zero Strategy 2050 High Electrification Technology Mix
(2022 Fossil Fuel Price Projections) (Source: UK Times Analysis by BEIS)

Vi

When modelling a very high stress-case scenario for future fossil fuel prices, the model deploys EVs and
heat pumps ~10% faster by 2030, and accelerates the deployment of electricity, while slightly holding off on
hydrogen. The higher ambition on electrification is in line with already-existing policy direction given that the
2022 British Energy Security Strategy accelerated offshore wind and nuclear deployment.

Bottom-up modelling at the time of the NZS publication was roughly in line with UK TIMES deployment
rates, so even though it was not possible to re-run sector-level analysis within the timescales of the Review,
we can use UK TIMES modelling as the basis for the above conclusion on the validity of the pathway.

Though no change in predicted hydrogen use is observe
target remains valid even if fossil fuel prices persi
Since UKO6s hydrogen policy mechanism is technology ac

point to a need to change policy direction, though it should send an important signal to industry and
investors regarding the importance of electrolysers and related technology.
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44. However, we predict that the costs of the transition will be comparatively lower if fossil
fuel prices remain high. Even though the technology mix required for net zero by 2050 does
not change, the costs do, showing lower costs of decarbonisation in the case that high fossil
fuel prices persist. This makes the case for net zero even stronger and means that, while it
would not be credible to re-set the pathway to a substantially faster one, government helping to
speed up the roll out of low-carbon solutions will likely lead to increased benefits to people
and businesses.

45. Thereis some scope to go further and faster in specific areas. The pathway to net zero
has already been made more ambitious. The 2022 British Energy Security Strategy accelerated
the deployment of some of UK&s | eadi nigvestmegan el
in offshore wind provides an example of an intervention which resulted in progress beyond the
boldest projections. Well-targeted interventions have the potential of accelerating some parts of
the transition, while decreasing the delivery uncertainty of the whole project. They can also
reduce costs. The Review does not recommend reopening the planned pathway to net zero,
however iIits recommendations are intended to cl e
in key areas, particularly those with a major opportunity to drive growth or bring down costs.

Conclusion 7: Significant additional government action is
required to ensure that the UK achieves net zero in the best
way possible for the economy and the public

46. The UK should be proud of the steps it has taken to achieve net zero. Setting the target in
2019 was a genuine moment of global leadership, continued by our COP presidency. The Net
Zero Strategywas recognised by the UKO6s cdnd mate advi so
comprehensive strategy that marks a significant step forward for UK climate policya® These
statements of ambition have helped to deliver the continuing reduction in UK carbon emissions
coupled with significant inward investment and new jobs.

47. However, the need for further actionis clear. Fo r al | the UKO6s successes
shown by government, it is not on track to deliver on all of its commitments according to the
latest progress report by the CCC, which shows risks across most sectors 1 but particularly
agriculture, aviation, waste, and buildings decarbonisation.

48. Climate and economic risks cannot be separated. While this Review has a clear focus on
ways to achieve growth and reduce the costs of net zero, it is impossible to consider this in
isolation from the physical risks that climate change presents. In a high emission future, the
|l evel of global disruption will be so severe th
challenging, e.g. agricultural yield growth could fall by 30% (at a time when almost 50% more
food production will be needed to meet global demand) and the number of people lacking
sufficient water could increase to five billion.8 At the same time, the physical changes that we
already know are certain mean that the UK will need to adapt in any scenario to some form of
change. This will materially affect some of the activities that this review considers in detail, for
example how and where homes and energy infrastructure are built.

49. Similarly, we must invest in nature restoration and protection as part of our plans for
climate recovery and economic growth. Our economies are embedded within nature,® and
sustained economic growth requires the recovery of nature. A report by the World Economic
Forum and PwC found that #A%44 tirdavdri omaloff tehceo nvoc
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50.

total GDPii s moderately or hi gRlnypartddap henRedewsetsmuta nat ur
clear call to action to drive progress on nature restoration and nature-based solutions to deliver
net zero. When well-implemented in the right places, investment in nature can help us mitigate
and adapt to climate change, support the recovery of the natural environment, and provide

multiple other benefits to people. These include:

|l

1

Mitigating the impacts of extreme weather events and reducing future risks to our food
security by minimising crop yield losses;

Urban green spaces cooling our cities, reducing our energy demand, and preventing
productivity losses in summer; and

Coastal wetlands and saltmarshes protecting communities from storms and flooding.

In the context of great economic opportunity and growing risks from climate change, the
review makes 129 recommendations to Government. These cover the full range of
government levers, including regulation, tax and spend. Some are for immediate action, and
others should form part of a longer-term strategy. All would, according to the evidence we have

seen

, materially i mpr ove itblymeduthydeiverarisks,rmaking h

things cheaper, or helping to drive growth. The recommendations fall into six pillars:

1.

Securing net zero: A framework for a sustainable industrial strategy to deliver growth and

jobs during the transition.

Powering net zero: The gear shift we need in delivery to achieve our targets and
recommends specific actions to unblock the pipeline, including a re-think of our energy

infrastructure. It proposes a solar revolution and onshore wind revolution.

Net zero and the economy: Going further to capture the economic opportunities across

sectors, for businesses of all sizes.

Net zero and the community: How we unlock local action by reforming the relationship
between local and central government, making sure the planning system supports net zero

and turbocharging community energy and action.

Net zero and the individual: The role of individuals in the transition, how they can be
supported to make green choices, and how government can ensure that net zero works

for everyone.

The future of net zero: Seizing the global opportunities from new technology and R&D

innovation now and outto 2050. 1t al so |
UK can maintain its international leadership on climate.
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The direct risks of climate change to the UK
Developed under advice from the Met Office

I The UK will be affected by climate change. All areas of the UK are already warmer as a
result of climate change, with particular increases in the summer, and further warming projected
in the decades to come. This is consistent with warming that other countries will experience.

91 In particular, we will see changes to temperature, rainfall, and sea-level rise:

o Temperature. Climate change has already increased the chance of seeing a summer as hot
as 2018 to between 12-25%. In a 2°C warmer world the chance of such a hot summer is
doubled. Days where extra energy is needed for cooling, such as air conditioning, fans, and
more refrigeration will more than double and wildfire danger can increase by 40%i 70%.

o Rainfall. An increase in both the intensity of winter rainfall and the number of wet days is
expected.®? In a high emission scenario, we are likely to see less rain in summer and more
rain in winter i suggesting the need to manage water resources in the UK very differently
compared to today. Despite overall summer drying trends in the future, new data suggests
future increases in the intensity of heavy summer rainfall events. For urban areas
particularly, this will impact on the frequency and severity®?® of surface water flooding. In a
2°C warmer world, flood frequency in Wales increases by 50%.

0 Sea-level rise. Sea level around the UK will continue to rise under all emission pathways.
The pattern of sea level rise is not uniform across the UK. For London, sea level rise by the
end of the century (when compared to 1981-2000) in a low emission scenario is very likely to
be in the range 0.29 m to 0.70 m. In a high emission scenario, the range is very likely to be
0.53 m to 1.15 m. Sea-level will continue to rise into the next century. We can continue to
expect increases to extreme coastal water levels as a result, and we cannot rule out
additional changes in storm surges.

I The heatwave of 2022 demonstrates the change we are seeing. The summer of 2022 was
the first time that the UK hit an air temperature above 40°C and was without question among
the UKOGs hottest and dvidermessuggests tinahaimate cltange has ¢ o
already made these summer extremes in temperature more likely. Continued global warming
will see the likelihood of 40°C or above increase markedly i potentially to 1 in 15 years by the
end of the century under a medium-emissions scenario and to one in every three to four years if
emissions are high.

i These changes bring new risks. These include increased risk to homes and infrastructure
from flooding, life lost from extreme heat (there were 2,500+ heat-related deaths in summer
2020),°* and many wider impacts on nature, public services, and business from the disruption.
There are unlikely scenarios where these risks are much worse. For instance, future maximum
daily temperatures above 45°C are experienced in some future climate scenarios. Similarly, we
cannot rule out sea-level rise exceeding 1.5m by 2100, although this is considered unlikely.

34



Net Zero Review:
Part 2

35



Introduction to Part 2:

51.

52.

53.

54.

55.

56.

57.

Part 1 of the Review set the scene. Net zero is creating a new era of opportunity for the UK to
capitalise on. It explains the opportunity and benefits to individuals and the economy. It places
domestic action in an international context and emphasises that the UK must progress faster to
realise economic benefits and minimise costs.

In Part 2 we set out how government and industry should achieve this opportunity, stepping
from the cross-cutting macro framework for a green industrial revolution and the specific actions
needed to catalyse action in individual sectors of the economy through to how we enhance the
role of local authorities, communities, and the individual to deliver a just transition. This part

covers six key pillars:

Pillar one sets out the framework for a sustainable industrial strategy to deliver growth and jobs
in the net zero transition. It covers the four guardrails for government to drive forwards net zero

T certainty, continuity, clarity, and consistency. In this pillar we discuss the enabling

infrastructure to deliver net zero including the investment environment, government structures,

delivery mechani sms,

and

t he
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Pillar two notes the great progress to date on clean power, highlights the gear shift we need in
delivery to achieve our targets, and recommends specific actions to unblock the pipeline,

including a re-think of our energy infrastructure. It proposes both a solar and onshore wind

revolution. The Pillar also sets out the need to go further and faster on:

1 New technologies, such as CCUS, Hydrogen and Greenhouse Gas Removals. We
emphasise feedback on the need for policy and regulatory certainty for the long-term

including interim milestones.

1 Nuclear and energy markets reform. We bring out industry feedback on the need for

certainty as soon as possible via Great British Nuclear and the Review of Electricity Market

Arrangements.

1 Fuels infrastructure. We propose a coordinated government strategy to provide certainty for

different low carbon fuels and CO; networks.

Pillar three builds on pillar one by introducing the economic opportunities across each sector,
the challenges to realising these and recommending specific actions to give greater business

and investor certainty to decarbonise faster.

Pillar four outlines how we unlock local action by reforming the relationship between local and
central government, making sure the planning system supports net zero, and turbocharging

community energy and action. This pillar focuses on the benefits of a place-based, place-

sensitive, locally led approach to net zero that can be delivered through greater local

empowerment and devolution.

Pillar five discusses the role of individuals in the transition, how they can be supported to make
green choices, and how government can ensure that net zero works for everyone. Three key

areas require particular action:
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58.

1 Agency (empowering people and arming them with the information they need to make the
decisions they want to);

1 Affordability (lowering upfront costs of new technologies);

1 Accessibility (ensuring the benefits are accessible to everyone, and not focused on certain
groups or parts of the country).

Pillar six looks ahead and outlines how we ensure that relevant R&D and technologies are in
place at the right time, implement a long-term plan for effectively pricing carbon, and maintain
our position as an international leader and collaborator in the net zero transition.
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Pillar 1: Securing Net Zero

The transition to net zero requires transformational change in how we live our lives i from how
we consume electricity, to the work we do and objects we use. To ensure this change is successful
and maximises economic growth for the UK, we need to get the basics right and move at pace
to keep up with the rest of the world.

This Review has heard that there are foundational barriers to building the infrastructure,
unlocking the private investment, and forging the global partnerships required to unlock net
zero. Addressing these requires key cross-cutting measures, built on four principles: certainty,
continuity, clarity, and consistency.

Key recommendations:

1.

Conduct and publish, before Autumn 2023, a review of how we should change regulation for
emerging net zero technologies to enable their rapid and safe introduction, to support the net
zero transition and boost growth

Review how policy incentivises investment in decarbonisation, including via the tax system and
capital allowances.

At the next Spending Review, review options for providing longer-term certainty to a small
number of major priorities for net zero i where we know that long-term policy commitment will
be essential for success and provide long-term opportunities to save money.

Through their update to the Green Finance Strategy, BEIS and HMT should set out a clear,
robust and ambitious approach to disclosure, standard setting, and scaling up green finance 1
including how it will meet existing commitments to implement Sustainable Disclosure
Requirements across the economy, how it will provide a clear, long-term plan for attracting
capital to meet net zero ambitions, and how to maintain the UK's position as the leading green
finance hub internationally and metrics for success.

Publish an overarching financing strategy covering how existing and future government
spendi ng, policies, and regulation will scal
enabled growth and energy security ambitions. This should include setting out the role of UKIB,
BBB, Bll, and IPA and UKEF in the transition.
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1.1 The guard-rails for net zero

59. The transition to net zero will see a fundamental shift from the systems of today, from a
changing how we generate and consume energy, to how we travel and the objects we
use. This new system requires new, long-term ways of thinking and new, more agile structures
for delivery. Securing net zero means laying the foundations of the net zero economy, without
which the entire energy transition would be impossible. The underpinning architecture of net
zero may seem prosaic, but without the enabling power of a stable regulatory environment, one
which provides long-term investment opportunities in business models that send strong price
signals to investors and encourages investment in UK businesses, the net zero transition will
not be financed. As the UK Corporate Leaders Group told the Review:

ithere is a need for clarity and stability in
place that supportbusi nesses to make the decisions needE®e
I UK Corporate Leaders Group®

60. Infrastructure is the key that will unlock net zero; to achieve net zero by 2050 and the
decarbonisation of power supply by 2035, along with the 68% emissions reductions required

across the whole economy in the UKOG6s Nationally
must be done not merely at scale, but at speed. The net zero clock is ticking. Amid the
Government 6s targets to deliver on its net zero

lacking: whether through delivery at the centre, planning delays, lack of capacity, or capability in
the supply chain, delays to progress need to be measured and monitored. Alongside emissions
targets we should develop monitoring mechanisms to track progress, similar to delivery targets

enshrined in other organisations such as the NHS.

61. The Review has heard calls from all quarters for a step change in how we plan, build,
and operate key infrastructure that will underpin the transition. We will discuss the specific
challenges of accelerating energy network infrastructure in Pillar 2. Stakeholders told us that
we will only getto net zeroifweut i | i se private investment and un
waiting to invest in green, sustainable projects. But to turn on the taps, investors and
businesses told us of the nreaidl & daransitgmirese wilment t
unlock investment, drive down the cost of capital, and ensure the transition results in
economic growth.

62. Individual activity alone will not get us to net zero, we need to take a systems approach.
Government has a role in setting the bold, ambitious missions to get there i challenges that can
only be tackled through the combined effort of industry, government and the public breaking
down traditional barriers and taking new approaches. Time and time again, stakeholders
identified common barriers to progress, articulated clearly by the Confederation of British
Industry (CBI) as:

Al nconsi st enédhgtinmeno ggt projacts yp and running due to slow and
inconsistent approaches to planning and consenting across technologies and regions [and]
lack of clarity over clear delivery pathways and interim targets with key milestones for

a d o p tii Gomfedération of British Industry (CBI)%

63. In this Review we find that an approach, driven by missions (see below and the Executive
Summary) to provide certainty, clarity, continuity, and consistency, will galvanise momentum
and deliver tremendous green growth in the UK. Well-defined missions that aim to resolve
complex cross-cutting technological, social, behavioural, and economic challenges, can create
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momentum, and build confidence. The archetype of a successful mission consists of these four
interlinked components, addressing common challenges identified in our evidence base
(see Figure 1.1).

Continuity
Across people, policy areas
and time.
Iy
Oe/
Certainty
On funding, business
/\\ environment and regulation.
Mission
Framework
Consistency
— Creating a level playing field.
il
\

Clarity

Data to inform future
decision making.

Figure 1.1 This Review takes a mission-led approach
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1.2 Certainty

64. Government must provide the long-term certainty that allows businesses and individuals to
make plans, confident in the knowledge that UK policy or funding will not rapidly change without
very good reason. The absence of this certainty has been one of the most striking themes of
the evidence provided to the Review. It is a clear barrier to action for businesses and
individuals.*® This matters on the international stage too. The UK must demonstrate that its
ambitions are being matched by credible delivery plans if it is to show the international
community that we are serious about our leadership role in the net zero transition. As COP26
President, the UK worked with international partners to mobilise the transition from coal and
pledged support to protecting vulnerable countries like Pakistan. Certaintyabout t he UKO s
commitment to international climate initiatives is critical for the UK to continue to
provide leadership.

65. On alocal level, differing approaches between boroughs or local authorities create barriers for
businesses to invest and predict demand. On an individual level, the Government has an
important role in helping people understand what is being asked of them, and to shape major
life decisions such as what skills they could develop, or what they buy. Changing positions
creates confusion and disengagement.

66. Based on the evidence presented to the Review, the actions the UK must take to deliver
certainty are:

1 Create a stable environment for businesses to plan and invest
9 Provide long-term funding certainty

1 Well-designed funding schemes

1 Well-designed, smart regulation
1

Provide support via government-owned investment banks

Government should publish an overarching financing strategy covering how existing and

future government spending, policies, and regulation will scale up private finance to deliver
the UKOGsSs net zero enabl ed growth and esetinggwy s
the role of UKIB, BBB, Bll, and IPA and UKEF in the transition.

1.2.1 Create a stable environment for businesses to plan and invest

67. Increasingly, firms are recognising that a low carbon future will be a profitable one. Business
affiliation to Race to Zero nearly doubling since September 2021%" and at least two thirds of the
UKG6s FTSE1O0 0 signedmptain® Batanarkets are built on expectations, which is
particularly important for the net zero transition given it involves structural transformation. It is
therefore government 0 sinduaed resk dnd proveld austable pol i cy
environment for businesses to plan and invest.*®®

68. Whilst the UK has several advantages to attract investment i it remained second in the
European league table for foreign direct investment projects in 2021 7 we are part of a global
race. The rest of the world is also looking to reduce carbon emissions, transition to net zero,
and grow low-carbon economies.
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A lack of timely investment is diminishing UK comparative advantage. This Review
heard that:

AiThe UK has been investing far | ess aselaat fract
decade, a critical reason for its comparatively weak growth performance. The first challenge
is therefore to create strongieltSE® ondi tions for

To effectively compete the UK must invest more now and provide policy and public
funding certainty. This will crowd-in the levels of estimated investment needed from
private firms and individuals. The Climate Change Committee (CCC) estimates that
additional net zero capital investment needs to grow five-fold from approximately £10
billion/year in 2020 to approximately £50 billion/year in 2030.1°! This additional investment will
not only produce emissions reductions, but also major financial savings in operating costs.

Evidence provided to the review has shown that the Net Zero Strategy and other recent
government publications have not provided adequate certainty to business and
investors. Clearer plans, focused on individual sectors, set out over the long-term, and
communicated clearly to the public, are important to ensure buy-in and providing a stable
investment environment. Stakeholders were clear that this is not happening:

AfCertainty for business and consumers i s criti
Commi tteedbs recent reportsé, gtopwtartstrategiestwhidnas t o
undermine confidence for business, investors and consumers in committing to measures

which would reduce carbon emissions, especially when some green alternatives are still

significantly more expensive than current options.01 Public Accounts Committee,

2" March 2022192

We heard several examples of where a lack of clear long-term planning is undermining
business confidence and willingness to invest. For example, at roundtables held by the Review
we were told that fi [ t riskeo] start-stop policy also damages investor confidence. Those
considering investment in green infrastructure in the UK were held up when the Energy Bill was
rumoured to pause. 0

The Reviewalsoheardacal I for a AUK Net Zero (g&emer nment)
thirty UK companies and financial institutions managing approximately £3 trillion in
assets.1% They called for a plan that:

1 Assessed the total investment needed in natural capital and nature-based solutions
9 Set out a proposal for independent tracking of public and private financial flows

9 Ouitlined a strategic financing plan to close the gap between required and actual financial
flows and alignment of governance structures with this whole of economy approach.

This Review agrees that a current lack of a stable environment to invest in is a barrier which, if
addressed, will facilitate further investor confidence. The Review recommends that the

Government publish an overarching financing strategy covering how existing and future
government spending, policies, and regulation will scale up private finance to deliver the

UK6s net zero enabl ed gr owt h alhisishoeldiactudeyettisge c ur i t
out the role of UKIB, BBB, Bll, and IPA and UKEF in the transition (see below).
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Provide funding support via government-owned investment banks

75.

76.

77,

78.

79.

The Government needs to utilise public financial institutions to provide long term certainty to
businesses for the net zero transition, and de-risk projects to attract private finance.
Government should use the above public financing strategy to clarify how it will use the
various public finance institutions (UK Investment Bank, British Business Bank, British
International Investment, Infrastructure and Projects Authority and UK Export Finance as well
as those in the devolved nations Scottish National Investment Bank and Development Bank of
Wales) to crowd in the private finance required for the transition over the next ten years.

Many of the investment opportunities that the transition offers, whether in new technologies or
supporting firms in decarbonising their operations, are fairly new and therefore considered
riskier by financial market participants. This means that private finance on its own is not always
willing or able to provide the finance for those projects without some involvement of the public
sector. In particular, government has an important role to play in de-risking investment projects,
for example by providing guarantees or types of investment that help crowd in private finance.
Stakeholders have highlighted guarantees in particular as more effective and easier to scale
than government grants.

The government-owned financial institutions and advisory organisations, including the UK
Investment Bank (UKIB), British Business Bank (BBB), British International Investment
(BIl), Infrastructure and Projects Authority (IPA) and UK Export Finance (UKEF), as well
as those in the devolved nations such as the Scottish National Investment Bank and
Development Bank of Wales, are well placed to operate in this space, and government should
work closely with them to provide long-term certainty to business.

We have heard that there is a greater role for these institutions in the transition:

flUKIB, IPA and BBB could provide guarantees for green projects if they expanded their risk
mandate to cover securitisations via blended finance. This is where guarantees are made for
projects that would not be funded due to a lack of credit appetite within the marketo- Barclays'®*

iMost new pr dnvestménsgraderinenatweuahd are often very large. The UK
government should mobilise entities such as the UK Infrastructure Bank (UKIB), British
Business Bank (BBB), and UK Export Finance (UKEF) to provide the necessary

enhancements to deliver investment-grade credit profiles that can unlock vast amounts of
capital in the pri vidocete@engale bl i c markets. 0

While some government-owned investment banks have made sustainability a core part of their
purpose, they should institutionalise their coordination to ensure a joined-up strategy and

approach for enabling the transition. In addition, these institutions and government should

clarify how they will work together in supporting finance and exports for the transition for

businesses big and small. And UK Government Investments (UKGI), the entity that oversees

HM Treasury (HMT)O6s hol di ngs duseaits fole asmlmreloldectb a s
actively steer firms that it partly owns to transition towards net zero.
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1.2.2 Provide long-term funding certainty

At the next Spending Review, government should review options for providing longer-term
certainty to a small number of major priorities for net zero i where we know that long-term
policy commitment will be essential for success and provide long-term opportunities to save money.

80. This Review has consistently heard a call for the Government to provide longer-term certainty i
including in long-term funding i for specific net zero policies. We heard from several local
authorities, including Lewisham Council, who told us that one of the biggest barriers they are
facing with regards t o i mpuhdnneenainty angscaleet zer o po
Particularly a lack of funding that allows Councils to plan and work with contractors over a long
period of time to retrofit housing stock. Without consistent long-term funding it is difficult to
attract contractors in this space to train workers and grow their businesso%

81. This is particularly an issue for emerging technologies which require consistent support
to develop from early-stage research into commercial products i and where long-term
certainty is likely to attract higher levels of investment and ultimately reduce costs.

fiContracts for difference (CfD) support for wind power has helped realise significant cost
reductions with the price of offshore almost halving between 2010-2020 (Carbon Brief).
Similar time and support will be required to realise an equivalent cost reduction for hydrogen,
recognising long project lead times, high upfront costs and varying investment cycles across
the production, transportation, storage, and end use sectors.0i Hydrogen UK7

82. Arreluctance to provide long-term funding beyond spending review cycles i while
understandable i exacerbates this risk. While changing policy commitment or new delivery
risks have often been the cause of this inconsistency i it is right to look at all the ways in which
the Government can signal its long-term commitment. The Government follows a principle of
generally not committing spending outside of a spending review period. This is designed to
ensure that spending decisions do not bind future governments to previous commitments and
that money is spent in a way that considers the fiscal environment and best value for money at
the time. This is a sensible default position to follow. However, it limits funding certainty for
almost all spending to a five-year window at best i requiring new rounds of bidding and
negotiations between government departments at the end of that period.

83. There are examples where the Government has taken a different approach. For example,
in 2020 the Government announced a six-year, £5.2 billion investment in flood protection. This
went beyond usual spending review cycles, demonstrating that the Government can i in
extraordinary circumstances i set out long-term commitments for urgent national priorities. The
Levy Control Framework for renewable electricity is another example where Government
decided funding 1 in this case for schemes to support low carbon electricity i over a longer
period of time.1%8

84. For businesses, the certainty that funding is allocated for the medium-term is a crucial
signal of UK commitment. Of t he emerging technoNegeioes t hat
Strategy most relies upon, it is hydrogen and CCUS where stakeholders have flagged that the
investment landscape currently appears to be most uncertain and therefore needing clear
signalling of support from the Government. Long-term funding certainty is not currently in place
for either. For example, the Government has committed to annual allocation rounds for
electrolytic hydrogen production throughout the 2020s but made no commitments on the overall
budget envelope for these rounds. Similarly, while the Government has committed to a d'rack 26
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bidding process for CCUS projects, there will need to be further allocation rounds for CCUS

projects and this will need to be underpinned by a long-term funding commitment. The CCC has

made clear that CCUS is a necessity for net zero, and the London School of Economics has

found that O6the potential contribution of CCUS
considering the long-term preservation of jobs 7 potentially up to 53,000 by 20301 in energy-

i nt ensi v el®Othdrecaritried, ferexample the USA through the Inflation Reduction

Act, have taken major recent steps to provide longer-term certainty to grow their capacity in

these technologies. In this context, the absence of long-term funding commitments to some of

the major technologies we know will be required by the UK appears to be creating unnecessary
uncertainty and risk.

85. Given the long-term nature of some of the investments required, we recommend that HMT at
the next Spending Review, review options for providing longer-term certainty to a small
number of major priorities for net zero i where we know that long-term policy commitment
will be essential for success and provide long-term opportunities to save money. CCUS,
hydrogen, and nuclear should all be under consideration.

1.2.3 Well-designed funding schemes

Government to lead a bespoke consultation on funding scheme design i with a ministerial
champion i to report on the issues and recommend reforms to government.

86. Stakeholders have told us that the design of schemes can also be a blocker to their
successful delivery. Well-intentioned schemes established by different government
departments can, according to stakeholders, overlap and undermine each other, sending
conflicting and confusing messages to those applying for funding.

firo help tackle fuel poverty and improve social housing, Cornwall currently draws funding
from multiple Government funding sources, matched with our own and private funds. Each
grant-funded activity needs to be managed separately and delivered to prescriptive funding
criteria. Although improving, Government funding is still often characterised by ambitious
delivery timescales and short lead-in times. The complex interplay between different funds
and the need to manage multiple grants and parallel reporting procedures creates delivery
challenges. This model increases costs and complexity and delays delivery, as each funding
programme requires a discrete approval and contracting processes. The highly prescriptive
nature of grant criteria is a barrier to our ability to blend funding, making area-based
interventions unduly complex and inefficient to manage 1 undermining our ability to deliver
outcomes efficientlyoi Cornwall Council'1©

firhe lack of a certain policy environment has proved challenging. For example, the
renewable energy feed in tariff scheme was stopped suddenly, which created problems for
many businesses. Creating policy in a way that gives some certainty in the direction of travel
will be hugely helpful. The Landfill Tax Directive is a good example of policy that enabled
businesses to plan for future changes in advanceoi Business in the Community?*!!

87. Government 0s t,ans kis unlgkelyrthattthis essus applies to net zero alone.
However, it is clear that the current approach undermines the effectiveness of the money spent.
We recommend that government leads a bespoke consultation on funding scheme design i
with a ministerial champion i to report on the issues and recommend reforms to government.
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1.2.4 Well-designed, smart regulation

88. Well-designed, smart regulation acts as a guide and enabler of growth. To be environmentally
and economically effective, regulations must be pitched at the right geographic scale, be
coherent with other existing policies, set a clear direction that increases in stringency over time,
and implemented in such a way that works with business timescales.''? Well-designed
environmental regulations and standards are also crucial for deliveringthe Gover nment 6 s
industrial and environmental policy objectives.

89. Given the recent and current global pressures, many businesses are operating under significant
uncertainty. UK business requires the stability that a long-term, well-designed, and well-
implemented policy framework can provide.

90. Arecent paper by Dr Jeff Hardy and Laura Sandys makes the case for a more anticipatory
approach to energy regulation.''?® Anticipatory regulation provides a set of behaviours and tools
to help policymakers identify, build and test solutions to emerging challenges. The anticipatory
approach is outcome-focused and encourages collaboration between diverse stakeholders,
including regulators. Under this approach, the regulator allows businesses more freedom to
innovate, in return for being part of the process and having access to data to understand
emerging consumer issues.

91. Strong regulatory signals have been given by Government in the past to drive economic growth
and decarbonisation i for example through the 2030 ban on the sale of new petrol and diesel
cars and vans. Business has responded and sought to capitalise on the opportunities generated
from these interventions:

i Signals to new market. We have seen from the regulatory ban on new petrol and diesel car
and van sales that strong regulatory signals lead to strong market reaction.

1 Revenue stability. Contracts for difference have given greater certainty and stability of
revenues to electricity generators by reducing their exposure to volatile wholesale prices,
whilst protecting consumers from paying for higher support costs when electricity prices
are high.

1 Support for enterprise and innovation. The UK enjoys a strong performance for attracting
Venture Capital investment and has provided highly competitive regulatory environment to
support the sector. Venture capital can provide an outsized role in economic growth, through
backing early-stage transformative ideas.

9 Price reviews. Ofwat holds a price review every five years to set up-to-date limits on what
water suppliers can charge their customers. Ofgem has recently brought forward their price
cap reviews to every three months, given the current crisis, but previously updated every
six months.

92. These interventions clearly demonstrate the powerful role that the right regulation i green tape
rather than red tape 7 can play in driving growth and delivering net zero. We recommend:

Government to establish a new forum to coordinate across all regulators on the signals they
are sending to businesses and investors across sectors about the net zero transition 1 including
Ofwat, Ofgem, HSE, Environment Agency, Competition and Markets Authority, FCA, and the North
Sea Transition Authority
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Government should conduct and publish, before Autumn 2023, a review of how we should
change regulation for emerging net zero technologies to enable their rapid and safe
introduction, to support the net zero transition and boost growth

93.

These actions should also consider the regulatory recommendations made in Pillar 6 and will

require collaborating on work being progressed from the recent announcement in the Budget

that Sir Patrick Vallance (as Government Chief Scientific Advisor) wi | | Al ead new wor
we should change regulation to better support safe and fast introduction of new emerging

technol ogies. 0
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1.3 Continuity

94. Net zero is a thirty-year challenge, relying on many different people to act across different policy
areas. Continuity, with input from all the different people responsible for delivery and reaching
across the political spectrum, is therefore critical. We have seen very recent examples where
changes in political direction have created significant uncertainty i for example the decision to
pause the Energy Security Bill which, although now reversed, created major uncertainty for vital
industries. The Review also heard from local government on this issue:

AiThe timeliness of developing policy foll owing
consultation responses and the subsequent poli
programmes need to be based on realistic timescales and longer investment periods. This

also provides longer term certainty for the market. It will, in turn, enable ambitions to be

realised and a continuity of approach to bring forth far greater impacts and legacy offshoot
opportunities going forwards.oi Kent County Council''4

95. The Revi e w-tedapprgachsirges government to take a programmatic multi-year
approach to the delivery of major priorities. It also urges government to identify opportunities to
ensure political consensus over the long term i providing industry certainty beyond the lifecycle
of a single political term.

96. Based on the evidence presented to the Review, the key steps the UK must take to deliver
this are:

1 Strengthen parliamentary scrutiny

9 Establish a new Office for Net Zero to drive overall delivery and ensure a joined-up approach
across Government

1 Bring major net zero delivery programmes out of departments and into dedicated
delivery agencies

1.3.1 Strengthen parliamentary scrutiny

New 6 Ne t Zer o s el eshouldbecmatedintb@aleHobses of Parliament.

97. In the Climate Change Committee, the UK has a sophisticated and robust scrutiny
mechanism 7 providing annual public reports to Parliament on UK progress towards net zero
for which the Government has a statutory responsibility to respond to.

98. At the same time, there is significant parl i ame
deliver net zero. In the last year, many committees, including the BEIS Select Committee, the
Environmental Audit Committee, and the Public Accounts Committee have run enquiries into
el ements of the Governmentds net zero policy. T
Parliament and the select committee structure to play. These cross-party forums matter.

Without long-term commitment and stable frameworks, net zero will be harder to achieve, with
costs higher and benefits lower. Cross-party consensus on key climate policies and
investments is therefore crucial.

99. However it is not clear that the current select committee structure is sufficient. There is
no single select committee with overarching responsibility for scrutinising net zero. This creates
two risks:
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1 A lack of a single parliamentary scrutiny function with oversight for the whole net zero
mission i encapsulating the breadth of environmental, social, and economic issues it covers.

T A missed opportunity in developing widespread
decarbonisation activity, and its successes and challenges.

1000 We recommend new 6Net Zero select committeesd i
Dedicated net zero select committees could ensure consistent and detailed scrutiny 7 in
partnership with whatever scrutiny other committees may rightfully wish to apply. The scale of
net zero justifies this dedicated Parliamentary scrutiny. Among other functions, these
committees could act as a dedicated receiver of
progressreporti scr uti ni sing both the detail of the rep
could also look closely at the differences in how net zero is being delivered across the UK,
working with leaders from the devolved administrations and local and regional government to
establish best practice.

1.3.2 Strong delivery governance

101. The UK is world-leading in its net zero ambition, but delivery needs to be strengthened.
The UK has some of the most ambitious net zero targets in the world. This should be a source
of genuine pride. However, ambition alone does not create success, in terms of decarbonisation
or the economic benefits that net zero can bring. There are many UK successes, including the
increasing number of electric vehicles on the roads. But there are also failures, including peat
restoration (exacerbated by an ineffective burning ban) and the Green Homes Grant, where the
National Audit Office foundthat: fiDespi te the Departmentds consi
delivery and implementation of the scheme has significantly reduced the benefits that might
have been achieved, caused frustration for homeowners and installers, and had limited impact
on job creation ¥or the |l onger term.o

102. Delivery of net zero requires a whole of Government effort, not unlike the challenges faced
in delivering the COVID-19 vaccines or preparing for Brexit. Effective governance must be long
term to provide the clarity, certainty, and direction that the public, businesses and investors
need. This also means taking a UK-wide approach i as the CCC has noted, the UK
Government and the Devolved Administrations must work together more effectively if they are
to deliver net zero effectively.

103. Net zero programmes are often some of the most difficult to deliver, some failure can be
expected. Decarbonisation often involves emerging technologies and markets, partnership
working between Government and industry, and other possible sources of uncertainty and
delivery risk. Not all technologies will succeed. Failure, particularly in R&D, should not be
stigmatised. It should be embraced as a necessary part of the process and an opportunity to
learn lessons that will bring new opportunities in the future. In this context, we must be agile i
setting up complex, bureaucratic structures is a sure-fire way to miss our targets and lose out
on the benefits.

104. The delivery risk associated with net zero means it requires special arrangements to
ensure delivery. As well as the complexity described above, the unplanned disruption from net
zero programmes can be very high 1 particularly where other activity is relying upon a single
programmeds success (e.g. the roll out of elect
modernisation of the grid). The Government also has very limited means by which to
compensate for failing to deliver on its current commitments. The CCC has concluded:
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fDelivery must be actively managed. In any case, our plans must be based on realistic
assessment. While some policies may be more successful than expected, not all policies will
deliver. These risks cannot credibly be tackled with an even greater reliance on greenhouse
gas removal technologies. The Government should develop contingency plans, such as
encouraging reduced consumer demand for high-carbon activities (e.g., through healthier
diets, or curbs to growth in demand for flights)oi The Climate Change Committee (CCC)!6

The UK 100 argued:

fiWe need a comprehensive, local Net Zero Delivery Framework to include:

A National and Net Zero Delivery Board to deliver the framework and tackle blockages and
barriers where the Delivery Unit (see below) notes systemic policy or funding barriers and
contradictions. An independent Chair reporting directly to the Cabinet Office with members
from across local authorities, devolved administrations and national Government.

A new National and Net Zero Delivery Unit to deliver the support programme, collect and
analyse data and act as a channel between individual authorities and the Board and
government departments, with wide representation from across the UK Government and
informed by local and combined authorities and national Governmento!’

A new Office for Net Zero Delivery

Government to establishan &6 Of fi ce f or NeSpring@023 to Bnsureithatahe y 6
cross-departmental priorities for net zero are properly managed.

105. Net zero requires strong leadership and a joined-up approach. Many stakeholders

commented on the need for coordinated action across Government to deliver net zero:

fNet zero requires an all-of-government effort to drive increased and well-targeted
investments across innovation, infrastructure and skills. Central coordination and oversight of
the transition can ensure that every government department is doing its fair share towards
net zero while preventing any policies that would unintentionally undermine the transition
from being put forwardoi LSE?!8

fA lack of joined-up policy making has often undermined cross-government ambitions. In
2020 we identified policy incoherence as a key barrier to progress on climate change:
progress on electric vehicles, for instance, has often been undermined by unsupportive tax
policies and stop-start subsidies, progress on decarbonising homes by weak building
standards and lack of investment in energy efficiencyoi Institute for Government1?

106. Some of the largest decarbonisation challenges are shared across different parts of

107.

Government. These include decarbonising housing (DLUHC and BEIS), developing the green
economy (BEIS, DIT, HMT, DfE and others), and ensuring land is used in a way that enables
decarbonisation (BEIS, Defra, and others). In all cases, the role of HM Treasury is crucial for
determining the tax and spend levers used to deliver on these objectives T and in many cases
some or all of the policy responsibility is devolved.

The interactions between different policies related to net zero are often highly
complicated. These include trade-offs on land use, for example between tree-planting and
biomass production, reforming the planning system, developing the electricity grid, and
supporting the public through the net zero transition. The Review has considered elsewhere in
this report options for improving cross-Government decision-making on planning and land-use.
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108. A. 0systemsd6 approach has been widely recommende
managing these interactions.| n 2020, the Prime Ministerds Cou
Technology wrote to the Government stating:

fWe believe that a rigorous systems approach will reveal the effects that policy decisions in
all areas of government will have on delivery of net zero, enabling recommended that the
Government strengthens the central oversight of net zero i which currently rests with BEIS
decision-makers to understand how different policies interact and influence the transition of
the whole economy towards net zero. It will also enable government to understand the
interaction between mitigation, adaptation and resilience, including the need to protect
biodiversity and wider sustainability initiatives.0i Council for Science and Technology*2°

109. The complexity of a whole economy transition, underpinned by common energy infrastructure
and influenced by cross-cutting enablers like our planning system, requires joined-up thinking
across different levels of decision-making. The application of systems thinking, which
recognises these interactions and their complexity, must be baked into policy decisions and the
design of net zero programmes and funding schemes. This should include forums set up to
bring different perspectives together at the early stage of development of new initiatives.

110. Net zero requires ongoing work to ensure the right investment landscape, as described
throughout this report. As well as the other points raised elsewhere, we have heard from
stakeholders of challenges accessing the right people and departments in government to
discuss investment and business needs. Schemes are cross-cutting and firms often have cross-
cutting interests that do not sit within any single department. It is therefore important that there
is a clear point of contact for net zero-related businesses looking to invest in the UK and a clear
strategic view across the investment landscape.

111. We recommend the Government establish a new 6Of
the cross-departmental priorities for net zero are properly managed. The Office for Net Zero
Delivery should:

9 Have joint ministerial oversight from BEIS and Cabinet Office;

9 Take overall ownership of the delivery of net zero i including holding individual departments
to account for their delivery;

1 Work with all government actors to bring further net zero-enabled investment by improving
the business environment and addressing barriers to investment for interested foreign and
domestic investors, and companies wishing to export internationally;

1 Manage cross-cutting risks to delivery and share best-practice and common insights across
different government delivery activity;

1 Manage the strategic relationship between the UK Government and Devolved
Administrations (including ensuring regular net zero ministerial meetings);

1 Own the delivery of priorities that sit outside any individualgo ver nment depairt men:
working in partnership with individual departments but ultimately being responsible;

1 Advise government internally on best delivery practice for net zero programmes 1 working in
partnership with the Infrastructure and Projects Authority, Climate Change Committee, and
National Audit Office; and

1 Identify lessons learned from attempts to deliver net zero activity i with a focus on open
engagement with industry and devolved and local delivery partners.
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112. Good organisation is not a replacement for strong political leadership on net zero i but the
evidence presented to the Review suggests that the specific remit outlined above would
materially plug an i mportant gap in the UKOG6s ex
opportunity described elsewhere.

Establish delivery agencies for the highest priority and most complex net zero
programmes

Government to consider the case for creating new separate delivery agencies to deliver
long-term decarbonisation programmes.

113. As discussed, major net zero programmes would benefit from greater long-term
consistency. The net zero challenge relies on delivering major programmes to roll out or
develop new technologies, such as electric vehicle charging infrastructure or new nuclear

power stations.Byf ocusing on | ong term plans and Opat hwa
galvanise deployment, development of supply chains and bolster the focus on skills and
training.

114. The Government has already recognised the value of establishing long-term bodies
outside of departments in order to deliver some of these programmes. The British Energy
Security Strategy announced that the Government will scope and set up a body, Great British
Nucl ear (GBN), to develop a pipeline of new nuc
industry. Based on the evidence presented to the Review, this model appears to be an
attractive one to replicate for other major priorities.

115. We recommend that the Government considers creating new separate delivery agencies
to deliver long-term decarbonisation programmes. These would:

1 Own the long-term delivery of policy ambitions set by departments, e.g. targets for rolling out
specific new energy infrastructure;

9 Be accountable for delivery to their sponsoring departments and to relevant parliamentary
select committees;

1 Regularly publish data on progress; and

1 Work closely with the Devolved Administrations.
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1.4 Clarity

116. The right decisions cannot be taken without high quality information and clarity about what is
happening and what is planned. The Review recommends a significant increase in the use of
data to report on what is really happening in net zero. This would drive decisions that are data-
based, open up government's work to greater scrutiny, and engage the public in the story of
what is happening. At the same time, the UK6és s
will be most rewarded, based on its competitive edge in the global net zero market.

117. Based on the evidence presented to the Review, the key steps the UK must take to deliver this
are:

f Usingdata to help the country see the UKOGs progr
participating

9 Supporting businesses to measure emissions through their supply chains

9 Focusing on UK competitive advantage

141Use data to help the country see the U
how we are all participating

A new public platform for net zero data

Government to significantly expand its public reporting on net zero - potentially either through
the ONS's climate portal or developed in partnership with the CCC. This will act as a tool both
forpubl i c communication and great er stawvardstnet zeso. Ito f
should set out regular and publicly accessible data on key progress indicators.

118. The public needs more information about net zero 1 including authoritative official data
that is trustworthy and engaging. As Pillar 5 describes, net zero will have a major impact on
many parts of our lives - from how we travel to how we heat our homes. Evidence suggests that
there is significant public support for net zero action, with 95% of voters of the 2019 General
Election supporting parties that committed to net zero by 2050. Polling suggests that 45% of the
population has already taken action to reduce their carbon emissions, with 22% more planning
to so in the future.'?! Evidence suggests barriers preventing people from engaging with net zero
include cost, difficulty accessing low-carbon alternatives, and a lack of information about what
action to take.

119. Evidence suggests that the public do not have all the information they need to assess
how net zero impacts them. In 2021, while finding general support for net zero policies,
research found that public support for them dropped significantly when people were presented
with potential implications for them personally.'??> Given the importance of the transition and the
scale of potential change, there is a clear and democratic argument for ensuring the
implications of net zero are made more transparent. There are practical arguments too. Almost
half of the actions inthe Go v e r n nNetZerd Strategy require public action.'?3

120. There are also strong external calls for the Government to provide more information
about its plans for net zero and open itself up to greater scrutiny. The Public Accounts
Committee has on several recent occasions highlighted the need for greater transparency
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about the Government's progress towards net zero, including on reducing the Government's
own emissions:

firhe Department and HM Treasury should also set out how it will ensure Parliament can
scrutinise the implementation of its net zero policies. We expect this to take the form of
annual reports that include the updated costs to 2050 and the amount spent in that year in
the public sector to achieve net zero as well as the impact on consumers, households,
businesses and local and central government across all sectors and departments and what
the expected CO2 reductions will bea i Public Accounts Committee, 2" March 2022124

121. The CCC has similarly identified the need for a stronger public monitoring framework of the
journey to net zero. In their 2022 progress report, they set out detailed new progress indicators
to assess the risks of net zero delivery in greater detail than that published so far by the
Government.1?®

122. The Government has recognised the need for greater clarity, but it can go further. The
Net Zero Strategy committed to an annual overview of progress towards net zero alongside an
update on progress against 24 indicators. However, this does not match the ambition set by the
CCC, who have identified 369 indicators that can and should be publicly monitored. Nor does
this annual update provide the required level of granularity or public engagement that
stakeholders are clearly calling for, or that the evidence suggests is needed.

123. We recommend a major expansion of the Government's public reporting on net zero -
potentially through the Office for National St a
developed in partnership with the CCC. This would act as a tool both for public communication
and for greater scrutiny of governmento6és progre
and publicly accessible data on key indicators of progress, including:

1 Changes to the economy linked to net zero - e.g. the number of new green jobs
1 Information on co-benefits associated with net zero - e.g. air quality

91 Information on public attitudes towards net zero i as described in Pillar 5

1

Data on progress against key net zero targets and outcomes- e.g. a 30,000 hectare tree-
planting target

9 Data on key signals and enablers that affect this delivery - e.g. planning application
timelines, waiting times for heat pump quotes

Review opportunities to present net zero and GDP together

Government to review how often it publishes data on UK emissions T and represent this
alongside GDP.

124, Measuring a countryods climate emissions is a ve
combines a variety of datasets around energy use to create a single calculation. The difficulty of
this undertaking means that the final estimates are not published until nearly a year after the
end of the year in question.'?6 The Review accepts that this length of time is required to publish
the fully robust statistics required for national accounting purposes. However, there are major
drawbacks to this, particularly in the context of the clear public and parliamentary desire for
information on the UKOGSsS net zero progress, beca
interest in the data when it becomes available.
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125. The obvious comparison is with GDP. The ONS publishes monthly and quarterly estimates of
GDP numbers??” which generally attract media attention and feed into an overall national
conversation on the state of the UK economy.*?® The comparison is not a perfect one i GDP is a
simpler calculation than emissions i but it points towards where emissions data should aim to be.

126. We therefore propose that the Government and the ONS work together to review options for
creating a simplified calculation of UK emissions 1 published with appropriate caveats i to give
a more regular indicative sense of UK progress. There may also be a future role for technology
to directly measure emissions to allow for more immediate measurement.

127. The end point of this should be for emission and GDP numbers to be published alongside each
other. The evidence seen by the Review clearly shows that growth based on high emissions is
not sustainable 1 industry is working to reduce emissions and long-term growth is reduced in a
high emission world. As well as helping to provide a high-profile moment for giving the public an
update on decarbonisation, publishing an assessment of GDP against UK emissions will help to
ensure that any link between future UK growth and emissions is clearly scrutinised i to ensure
a long-term sustainable footing for growth.

Go further to show the impacts of fiscal events on net zero

Government should work with OBR and CCC to set out a process for how it will ensure the
climate impacts of fiscal decision making are considered. It should commit to publishing the
climate impacts of future spending reviews.

128. Itis important to measure the climate impacts of public spending. Public spending is just
one lever to make progress on net zero, and effective regulation and private finance are also
important. Given the significance of public spending, however, it is essential to ensure the
climate impacts of all fiscal decisions are assessed and considered.

129. HMT has taken valuable steps forward in demonstrating the impact of fiscal events on
net zero. In December 2022, the Government published analysis of the environmental impact
of the 2021 Spending Review. This showed that 54% of spending they analysed directly or
indirectly contributed to decreasing emissions, whereas 16% increased emissions.'?°

130. This was areally important step, and we encourage them to go further. Requiring
information on emissions during the spending review process will have been an important tool
for influencing individual departments to consider these impacts when bidding for money i and
wi || have given ministers valuable data about
climate goals. Making this public is a welcome and valuable signal that the Government is
actively considering the impact its decisions have on emissions and is willing to open their net
Zero activity to scrutiny.

131. We recommend HMT builds on the recent reporting of Spending Review carbon implications by
working with the Office for Budget Responsibility (OBR) and CCC to set out a process for how it
will ensure the climate impacts of fiscal decision making are considered. It should commit to
publishing the climate impacts of future spending reviews. This is not designed to capture all
government policies, as many come forward outside of the spending review cycle and/or do not
require public spending.
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132. Government departments should prioritise supporting HMT in this process, including ensuring
dedicated leads for understanding the environmental impacts of spending within each
department.

1.4.2 Support businesses to measure emissions through their supply chains

Government to commission the ONS and/or UKRI to lead an engagement exercise with
business to define their data needs and develop bespoke recommendations to address these.

133. lItis clear that many businesses want to do the right thing in terms of reducing their carbon

emissions. Hal f of the worl ddés | eading institutions a
pledges. But supply chain emissions are a major barrier. For example, the World Economic
Forumbés Alliance of CEO Climate Leaders, which

Coca Cola, and Bank of America, estimates that 80% of their total emissions footprint comes
from their supply chains, also known as Scope 3 emissions.**

134. A number of businesses told the Review that a lack of data about emissions in their supply
chains creates a challenge for accurately reporting their emissions and taking action to reduce
them.

A lack of readily-available GHG emissions data in a standardised format from smaller
companies upstream and downstream in value chains makes even the compilation of an
accurate carbon inventory challenging, much less taking measures to decarbonise.0

I Business in the Community?!3!

ivi sibility on scope 3, data center emissions i
to decarbonise as we scale updi RE24 Energy*3?

135. To deliver this, Government should commission the ONS and/or UKRI to lead an engagement
exercise with business to define their data needs and develop bespoke recommendations to
address these. This should include:

9 Consulting businesses on what specific data they would find useful
1 Exploring publishing Government-held data

1 Exploring opportunities to reduce the costs of measuring data

1

Providing Government-backed forums for collaboration and cooperation across value chains
to measure emissions

1.4.3 Clarify UKG sompetitive advantage and green industrial policy

Carry out competitiveness analysis forcleant echnol ogi es setting out
import strategies and where it intends to develop leadership - and utilises this to clarify for
investors and industry the UKOG6s current green

136. Countries around the world are setting net-zero industrial strategies to create jobs and
investment from the drive to net zero. This Review heard that the UK does not have a clearly
communicated cross-cutting net zero industrial policy, and now is the moment to set this out.

AiThe drive towards net zero, both for the UK a
exports, could be the ideal moment to write one (green industrial policy), to holistically bring it
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137.

138.

139.

all together under one NetZero Industry policy: electricity, nuclear, hydrogen, infrastructure
(electricity grids, energy st or agJhnsohMatthepgen r

The UK has several strengths in clean technologies such as tidal, offshore wind, nuclear and

CCUS. The UK is also heavily specialised in services including green finance which presents a
clear opportunity. However, there is currently
advantages and where it wishes to develop domestic capabilities for supply of domestic

demand, additional capabilities for export, or areas it wishes to import across various net-zero
sectors. The UKO6s previous industrial strategy
said they are unsure if it is still active industrial policy.

A clearly articulated industrial policy will support the UK to position itself as a dominant player in
emerging technologies to enable the transition to net zero, expand UK international

collaboration and partnerships, and create supply chains and skills pipelines. A green industrial
strategy, in parallel with the Governmentds fin
has the potential to accelerate progress and un

Therefore, this Review recommends the UK carries out competitiveness analysis for clean
technologies. This should set out the UKOG6s expo
develop leadership,and wutilise this to clarify for invest
industrial policy.
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1.5 Consistency

140. First and foremost, the Review has heard of the importance of consistencyi n t he UK®& s
to net zero. This means creating a level playing field for all businesses to operate in, and avoiding
those with greater commitment to net zero from losing a competitive edge as a result.

141. Significant investment is needed for the transition to net zero to happen. The Net Zero Strategy
estimated that additional capital investment must grow from present levels to an average of £50
- £60 billion per year through the late 2020s and 2030s to reach net zero. The CCC has similar
estimates. This is considerably more than seen to date, leaving a significant investment gap.
While public finance has an important cmowdngint o
private finance to close the gap. This could create significant growth opportunities for the UK
financial sector (see Pillar 3). But to unlock this finance, consistent and comparable data and

A

a |

p

information on the risks and opportunitesaswellas f i r ms6 transition pl ans

standards for credible transition plans, reporting requirements, classification systems, and
labelling of financial products will provide investors and businesses with the information and
tools to act. The Review has heard from key voices in the sector how the lack of consistency on
financial reporting leads to lack of adoption and consequential constraints to financial flows.

142. Based on the evidence presented to the Review, the key steps the UK must take to deliver this
are:

1 Incentivise financial disclosure
i Standard setting - transition plans, taxonomy, greenwashing and stewardship

1 International alignment, integration of standards and nature

1.5.1 Incentivise financial disclosures

Government to endorse and implement the International Sustainability Standards Board
(ISSB) standards as soon as possible. The UK should lead by example, launching a formal
adoption mechanism as soon as the ISSB standards are published and moving swiftly to assess
and endorse the standards for use in the UK. The UK should aim for 2024/25 as the first
sustainability reporting cycle for companies
standards voluntarily in 2023/24.

143. To unlock finance, and ensure it is directed towards transition activities in the most
effective way, financial actors need information. As well as information on the direction of
policy (see ficertai nt y éequatithandcensistentiinfokmatorionr s need

compani esd and ot her f i na-e’atedrisks ant goportunities to leelps 6 s u
them make informed decisions, a clear policy as
engagement.

144. For the information to be useful for financial decision making, it needs to be comparable
across firms (and geographies), economy-wide, and it must be forward-looking. Doing so
willensurei nvest ment decisions take into account not

its plans to reduce that carbon footprint. Several initiatives have led to considerable progress in
this area, most notably the framework set out by the Taskforce for Climate-Related Financial
Disclosures (TCFD). The UK has taken several steps towards making these requirements
mandatory, in 2021 becoming the first G20 country to make TCFD-aligned climate-related
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financial disclosures fully mandatory across the economy, a crucial step toward achieving high-
guality and comparable disclosure.*3*

145. Building on TCFD and other leading sustainability reporting initiatives, the International
Financial Reporting Standards (IFRS) Foundation has established an International
Sustainability Standards Board (ISSB) to set a comprehensive global baseline of sustainability-
related disclosure standards. The international character of finance means that finance
competes for investment opportunities globally. Aligning reporting requirements in the UK with
standards established globally and playing an active role in shaping global reporting
requirements will put the UK in a strong position to attract international finance into the UK.
Clear direction over how international standards apply to UK markets will provide certainty for
financial decision makers. In the Green Finance Roadmap*3® government set out the
Sustainable Disclosure Requirements (SDRs) - an integrated framework for decision-useful
disclosures on sustainability across the economy, building on leading global standards and best
practice. In line with these commitments, we therefore recommend that Government endorse
and implement the ISSB standards as soon as possible.

Al't i s important that the government proceeds
in a timely manner to provide investors and capital markets with sustainability data that
enables the growth of investment ahAbsotidionanci ng

for Financial Markets in Europe¢

146. Ultimately, international sustainability reporting standards need to be on a par with financial
reporting requirements and connected to them, without any major deviation from international
standards. This will serve to create a level-playing field and a reliable information set for
investment decisions. And climate-related disclosure requirements will need to expand beyond
corporate reporting to support the information needs of capital providers across asset classes.

1.5.2 Standard setting T transition plans, taxonomy, greenwashing and
stewardship

Transition Plans

UK to continue its pioneering work in transition plan disclosures led by the UK Transition Plan
Taskforce (TPT), share them internationally, and once more developed, Transition Plan Taskforce
standards to be made mandatory for both listed and private firms to ensure comparable
disclosure standards across the economy, in line with previous government commitment.

147. The UK has a strong reputation as standard setter for finance, providing credibility and
predictability to financial markets. Building on this tradition, setting clear standards in the
green finance space will provide the required certainty and clarity, catalysing further action, both
in the UK and globally, and underline the UKO®GsS
Underpinned by t he Btaenkuredht redliengel ofithme dinarscial westor ko
the risks from climate change and ensure the financial system can play its role in supporting the
transition, clear standards will allow us to maximise the opportunities of the global and domestic
shifts towards clean growth.

148. One area where the UK has done pioneering work is on transition plans. Across the
economy, numerous firms have set out their ambition to reach net zero. But early plans for how
they intend to reach that target have varied in quality and often lack detail on the short-term
actions that are being taken to achieve these targets. This makes it difficult to assess the
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credibility of individual plans, or to compare approaches to transition planning across multiple
entities. Investors are calling for disclosure of these to better understand how to allocate their
capital in a way that is aligned with net zero, across the entire economy, and for firms of all
sizes. While the Financial Conduct Authority (FCA) has mandated asset managers/owners and
listed companies to include comply or explain requirements to publish transition plans since 1
January 2022, there is currently no policy in place to mandate disclosure of transition plans for
private companies (e.g. those that would be regulated under the Companies Act). For transition
plans to have the intended effect of providing information for investment purposes, they need to
become a mandatory requirement for all firms that are in scope for the TCFD requirements,
including private companies.

149. The need for credible and easy-to-understand transition plans goes well beyond the
largest financial firms and corporates. Small and medium-sized enterprises (SMESs) are
increasingly experiencing pressure from customers i including mid-size and larger corporates i
to demonstrate their green credentials and their plans to transition to net zero. However, in the
absence of industry standards they may have to provide different information to each set of
stakeholders. A standardised reporting framework could assist SMEs and reduce their
administrative burden but, at the moment, there is no coherent framework for SMEs.
Government should look to facilitate and reduce the transaction costs for SMEs
providing the relevant information by setting out guidance that considers the appropriate
format for SMEs and is proportionate - requirements should apply more extensively and
earlier to large firms before being rolled out to smaller firms. Moreover, consideration should be
given to how requirements may need to be tailored for smaller firms to minimise the burden on
firms that have less capacity to meet them.

150. The UK launched the Transition Plan Taskforce (TPT) in 2022, which is a world leading
attempt to set the gold standard for firm-level transition plan disclosure across firms of
all sizes. The TPT recently published its draft Framework and Implementation Guidance for
consultation, taking the approach of looking beyond entity level decarbonisation and focus on
action in the real economy. In addition to providing information to investors, transition plans can
highlight any misalignment between commitments and actions, allowing regulators and
consumers to call this out and create market integrity and consumer protection. The UK should
continue its pioneering work in transition plan disclosures led by the UK Transition Plan
Taskforce (TPT), share them internationally, an
need to become mandatory for both listed and private firms to ensure comparable disclosure
standards across the economy, in line with previous government commitment.

Taxonomy

To ensure government facilitates sufficient investment in transition economic activity, investors
need information on transition pathways to put transition plans into context, as well as common
categories and definitions on what economic activities are aligned with the transition to net zero.
Government to consider the appropriateness of a transition taxonomy (alongside a green
taxonomy) that is simple and proportionate; and work with international partners to ensure the
UK approach is interoperable and harmonised withot her sd appr oaches.

151. Investors and firms that are seeking to invest in and drive the transition need to
understand which activities in the economy are aligned with the transition, and which
ones are not, to be able to allocate their capital accordingly. While a growing number of
products, both financialandnon-f i nanci al, are marketed as fAgr een
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definition of which economic activities count as supporting climate objectives. For that they
require common definitions, for example in the form of a taxonomy.

152. In 2021, the UK announced work to develop a UK Green Taxonomy, which focuses on those
activities and investment options that are already sustainable. It is important for the UK
government to provide clarity and implement a coherent green taxonomy at the earliest
possibility, delivering on its previous commitment. While investment in green assets is
important, the transition, and finance to support that transition, needs to happen across the
entire economy, including the decarbonisation of economic activities that have a high-carbon
footprint to start with. To ensure government facilitates sufficient investment in transition
economic activity, investors need information on transition pathways to put transition plans into
context, as well as common categories and definitions on what economic activities are aligned
with the transition to net zero. Government should consider the appropriateness of a
transition taxonomy (alongside a green taxonomy) that is simple and proportionate; and
work with international partners to ensure the UK approach is interoperable and
har moni sed with othersd approaches.

Greenwashing

153. Financial services are innovating to support the transition, and new financial products
that are targeted at green or transition activities continue to emerge. But it can be hard to
understand which financial products support the transition and which ones are just labelled as
such. This lack of clarity can undermine the integrity of capital markets and consumer
confidence. Seeking to address this issue, the FCA is consulting on aspects of the proposed
Sustainability Disclosure Requirement (SDR) and investment labels to counter greenwashing.
This will ensure that capital flows from institutional and retail investors are reoriented to business
activities that contribute to net zero.

154. The Government and the FCA should build on this across a wider scope of sustainability-labelled
financial products and instruments, extending beyond UK fund products to overseas funds and
pension products, supported as necessary by legislation. The Government and the FCA should
also consider how the conceptual and practical foundations for the regime can be applied to
support the trusted development of wholesale markets for sustainable finance instruments,
including sustainability-linked bonds and loans, and other transition-focussed instruments.

155. The risk of greenwashing goes beyond financial instruments. For example, offsets to greenhouse
gas emissions are another area linked to the net zero transition where lack of clarity and
reliability around terms and labelling undermine the development of a credible market for offsets.
Voluntary Carbon Markets are focused on developing credible standards and accreditation
methods to address these issues. It is important they do so with rigour to build trust in the offset
market and deliver products that do what they say (see Pillar 6).

Stewardship

156. Investors can shape the transition not only by where they invest, but how they engage with the
firms that they are invested in, or considering investing in i known as stewardship. Using their
influence, for example through shareholder voting, investors can ensure their money supports
activities aimed at reducing the carbon footprint of firms and their supply chains. The stewardship
code, which sets stewardship standards for those investing money on behalf of UK savers and
pensioners and promotes the responsible allocation, management, and oversight of capital to
create long-term value for clients and beneficiaries, should be updated as part of its review at the
end of 2023 to explicitly reflect the need to take sustainability and the transition into account.
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1.5.3 International alignment, integration of standards and nature

157. Across these areas of development for standards 1 transition plans, taxonomy, rules to avoid
greenwashing, and stewardship i authorities should consider proactively how to align them
internationally. Ideally this would be in the form of consistent standards as far as possible, or
where needed a mechanism to recognise compliance with overseas standards that are delivering
the same outcomes. The international character of finance means that the UK is competing with
other countries for finance t o ¢hefmancal dervitehe tr ans
sector that:

iwWe cannot overstate the iIimportance of a clear
appropriate, with other jurisdictions. As this will facilitate cross-border sustainable finance
and | ower compliance costs for firms operating

T Societe Generalel¥

158. The UK should draw on its leadership in this field to shape standards internationally and
adopt agreed ones as appropriate.

159. The greater clarity and certainty for the financial sector over standards needs to be
complemented by greater clarity and certainty over the interoperability between different regimes.
The Sustainability Disclosure Requirements (SDRs) is a first step in linking up disclosure
requirements for climate-related financial risks and transition plans. As both those areas evolve,
and disclosure requirements on nature-related risks develop, it is important for government and
regulators to clarify how different requirements relate to one another, ensuring that they align in
terms of key parameters, such as the scope of the companies captured. This will require
cooperation across a number of government departments (HMT, BEIS, DWP) and financial
regulators (FCA and FRC).

160. While the focus of green finance to date has been primarily on climate change, that has started to
shift, with consideration given to nature-related financial risks and opportunities. For example,
nature-based solutions are developing as an asset class in their own right, and the Taskforce for
Nature-Related Financial Disclosures (TNFD) has been developing a disclosure framework to
complement TCFD on the nature side. As the framework and ecosystem for green finance
evolves, government should review how that framework needs to develop to encompass nature
as well as climate.

1.5.4 Net Zero Charter Mark

Government to consider the adoption of a Net Zero Charter Markia mar k t o ac k n«
in classdo among firms in terms of their role

161. As firms are stepping up to the mark and decarbonising their own operations, their supply chains
and proactively pushing forward the transition, it is important to recognise those efforts and allow
firms to benefit from their green credentials. At the same time, investors and businesses need to
be able to be confident that those green credentials are based hard metrics.

162Fi rms that represent fAbest in classod in terms of
and rewarded for that. To be granted the Net Zero Charter Mark, they have to be compliant with
or ahead of key standards i such as publishing their climate-related financial disclosures,
publishing a transition plan with key milestones and progressing against those, and using reliable
metrics and data i such as science-based targets i to ensure any disclosure is of high quality.
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And they have to be recognised as stewards of the transition within their sector, pushing others
along on their journey towards net zero, for example through stewardship along the supply chain.

The requirements will tighten over time, as regulation becomes mandatory and firms become
more sophisticated in their approach.
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Pillar 2: Powering Net Zero

Over the last 15 years, the UK has successfully started replacing fossil fuels with greener
and cleaner alternatives, creating new industries, services, jobs and export opportunities.
However, to reach net zero we need to go even faster on making changes to the power and
fuels we use i and make sure the UK benefits from growth in these new technologies.
Rolling out these technologies will require a step change in how we approach energy
security, infrastructure, and supply.

Key recommendations

1. Government should set up a taskforce and deployment roadmaps in 2023 for solar to reach up
to 70GW by 2035 and onshore wind to reach required deployment levels for 2035 net zero grid.

2. Government should expedite the set-up of Great British Nuclear in early 2023 and set out a clear
roadmap in 2023 on how to meet interim and 2050 requirements.

3. Industry should accelerate the end to routine flaring from 2030 to 2025.

4. In 2023, government should act quickly to re-envisage and implement a clear CCUS roadmap,
showing the plan beyond 2030. As part of the roadmap, government should take a pragmatic
approach to cluster selection. This means allowing the most advanced clusters to progress more
quickly.

5. By the end of 2023, government shouldd evel op and i mpl ement an a
y e adeliGery roadmap for the scaling up of hydrogen production.

6. Government should publish an offshore industries integrated strategy by the end of 2024 which
should include roles and responsibilities for electrification of oil and gas infrastructure, how the
planning and consenting regime will operate, a plan for how the system will be regulated,
timetables and sequencing for the growth and construction of infrastructure, and a skills and
supply chain plan for growth of the integrated industries.
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2.1 Net zero drives UK energy security

163. Energy security is foundational for achieving net zero, and increasingly the two go hand-in-
hand. Wind and solar are now the cheapest forms of energy, and measures to reduce demand
and flexibility upgrades are increasingly at the centre of the challenge to guarantee energy
security and reach net zero.

164. This Review shows how energy security is essential to a growing economy and how we
can deliver security and net zero in a way that benefits consumers.

165. Since government published its Net Zero Strategy in 2021, the UK and global context
have changed significantly, fundamentally altering the economic landscape in the UK. Supply
chain disruptions during the COVID-19 pandemic, a spike in demand for oil and gas as the

gl obal economy reopened, and a r e silegalinvdsiendof supp]l

Ukraine have caused global fossil fuel prices to soar and prompted the high rates of inflation we
currently see.'® Rising prices have, in turn, created considerable cost of living pressures across
the UK.

Global Energy Crisis
The world is in the midst of its first truly global energy crisis after Russia’s illegal war in Ukraine. All fuels are affected, but gas markets are at_pthe epicentre.  540q
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Figure 2.1 Therise in energy prices over the past two years

166. This has had a significant impact on the global energy system. Internationally, it has led to
many governments seeking to rapidly diversify away from oil and gas, providing significant

i ncentives to accelerate the transition towards

expected jump in wind and solar generation is greater than any one year of growth in gas-fired
power generation.'3 This represents a seismic shift in the energy system.

167. According to the | nternat iWorndHnerdyatlogkyforshg Biratc y 6 s

time global demand for all fossil fuels appears to be peaking or plateauing across all
scenarios. Coal demand peaks this decade, natural gas by 2030, and oil by the mid-2030s.14°
This isn't enough to avoid severe climate impacts, but it is progress from where we were a few
years ago. Stronger policies can steepen the decline.
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2.1.1 Shifting sands: new policy paradigms

168. These events have created two paradigm shifts in energy policy. Firstly, it has become
clear once again that energy security underpins economic growth and stability, and we must
therefore address this as an immediate priority. Without a stable, nationally controlled energy
mi x, we wondét have the foundat i onSomecowthes have ener
taken rushed and expensive measures in reaction to the recent crisis to enhance security and
affordability, often at the cost of sustainability and progress towards net zero i whether that be
fracking or increasing natural gas production.

169. Secondly, and equally importantly, the crisis and wider shifts in the cost of renewables have
shown that green policies can be secure and affordable. Until recently, green energy policies
often conflicted with objectives of security and affordability, involving difficult trade-offs in the
short term. Whilst some of these trade-offs still hold, the objectives are now converging. With
fossil fuels no longer providing the cheapest and securest form of energy, the previous blockers
to sustainable energy policy are falling away. In August 2022 it cost over four times more to
produce electricity from a combined cycle gas plant in the UK (E420/MWh) compared to the
same period last year (E100/MWh).14! The cost of renewable power has tumbled recently. In
2023, estimates suggest it will be at least six times more expensive to generate electricity from
gas in the UK than from onshore wind (though renewables require additional investment in
peaking, storage, and flexibility technologies). Ember Climate research shows that
decarbonising the power system by 2030 would save the UK £93 billion in gas costs. Moving
away from hydrocarbons that are exposed to volatile wholesale pricing and towards a system
based primarily on domestic renewables is now the optimal approach.4?

Hourly Wholesale Electricity Prices in the EU in the First Half of 2022
High shares of renewables in electricity supply drove down wholesale electricity,

while high shares of natural gas pushed them up.
€ per MWh
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Figure 2.2 Hourly wholesale electricity prices in the EU in the first half of 2022
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170. From these new paradigms comes a clear focus for government. Policy must help to
guarantee a domestic supply of energy which is reliable and free from disruption caused
by geopolitical conflicts. The British Energy Security Strategy (BESS) went some way to
recognising this, increasing ambitions for offshore wind, nuclear and hydrogen production and
signalling reform of the planning system to catalyse deployment of renewables. As we set out
below, government must set out clear policies, lay regulatory foundations and unblock
processes to ensure we not only deploy the technologies but build the skills, jobs, and supply
chains within the UK. With inflation soaring globally because of high energy prices, this action
will also help guarantee an affordable supply of energy for consumers and businesses for the
long term.

2.1.2 How energy security can lay the platform for the net zero transition 1
addressing supply

171. We must double down on production of renewables, nuclear and hydrogen and other low
carbon fuels to give our future energy system a homegrown, secure platform. In the long
run, production of hydrocarbons will be replaced with these cleaner alternatives. Future Energy
Scenario modelling by National Grid Electricity System Operator (ESO) highlights that without
aggressively tackling demand through electrification of transport and heating, coupled with
greater energy efficiency, we will face an expensive and potentially destabilising dependence
on oil and gas imports.143

172. However, in the short term we still need oil and gas to secure our energy independence
and as transition fuels towards 2050. We will continue to be dependent on gas and its
wholesale price for multiple years, including for heating buildings and marginal production within
the power sector.'** Also, while demand will fall in some parts of the economy such as surface
transport, all major forecasters expect resilient or even growing demand for other parts such as
petrochemicals.'#® Petrochemical products are ubiquitous and integral to modern societies.
They include plastics, fertilisers, and medical equipment, and are also found in many parts of
the modern energy system, including solar panels, batteries, and electric vehicle parts.46
Alternative technologies have not been fully scaled up yet, and therefore demand for oil and
gas will remain.

Longevity of Hydrocarbons
CCC's balanced pathway demand scenario for oil and gas never falls below NSTA's production projections
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173.

174.

175.

Figure23 Compari son of North Sea Transition
production projections against the ClimateChange Commi tteeds

That is why, only when absolutely necessary for security, we need domestic production and
storage of fossil fuels to reduce our vulnerability to international oil and gas imports.

The North Sea Transition Authority has been clear in written evidence provided to the Review
that ithe [UK Continental Shelf (UKCS)] can demonstrate emissions reduction from oil and gas
production whilst meeting our security of supply needsa'4’ The BESS affirmed this, setting out a
strategy to reduce dependence on imports of oil and gas by increasing dependence on the
UKCS and setting an ambition to reduce gas demand by 40% by 2030 through increased
efficiency and faster uptake of renewables. This has also been reflected in industry action.
Centrica recently reopened its Rough gas storage site at around 20% of capacity, enough to
heat 1 million homes for 100 days this winter.'#8 This will help balance the grid by storing gas
when there is a surplus and withdrawing when demand peaks during cold weather. Increasing
flexibility like this is a crucial means by which we can deal with the crisis without having to
significantly increase production of natural gas.

Replacing imports of liquefied natural gas (LNG) with domestically sourced natural gas
does not have to come at the cost of meeting our carbon budget targets. The production
of natural gas from the UKCS can create less than half as much greenhouse gas as imported
LNG.1#° At the same time, we must do more to make the extraction of oil and gas cleaner.
Importing gas via pipeline from Norway produces a lower average emissions intensity than UK
domestic production.*>° We must therefore find ways to make extraction as clean as possible
and avoid stranded assets.
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2.2 Future energy security - supply chains

The net zero transition will only succeed if it is underpinned by secure and resilient supply
chains. This security is threatened when only a small number of nations dominate the
sourcing, production, and processing of minerals and materials.

It is vitally important that government, industry, innovators, and consumers have a clear
understanding of the supply chain requirements for each of the sectors critical for delivering net
zero. Once this direction is clear, steps can be taken to ensure these supply chains are
internationally diverse and, where possible, contributing to a growing domestic circular
economy. The Critical Minerals Strategy goes a long way to progress this, but government can
and should do more to ensure the same is being applied across all relevant supply chains critical
for delivering materials to meet net zero by 2050.

This section recommends that the Government should, by autumn 2023, undertake net zero
infrastructure and technology critical supply chain analyses to inform decisions at the next
Spending Review on where support akin to the Automotive Transformation Fund could add value.

176. In the longer term, energy security will look different. As we transition to net zero we will
encounter new concerns relating to the resilience of our critical supply chains (including, critical
mi neral s). The | nt er MarlddiErerguOutloBkr2@2p lgjghlighieg thenneqdd s
to manage new vulnerabilities as one of the key principles needed to enable a secure transition.
It is therefore vital that the UK ensures our net zero supply chains are resilient.

177. The UK6és supply chai narefiovasresilienttas theg toulthbener al s
Stakeholders from across sectors including Rolls-Royce plc, Imperial College London, Royal
Academy of Engineering, and participants attending a critical minerals roundtable hosted by the
Review were clear that the UK could experience limited access to critical minerals necessary
for the delivery of net zero technologies and infrastructures. Many net zero technologies and
infrastructure i from batteries to offshore wind farms i rely on the incorporation of critical
minerals such as lithium, graphite and cobalt. A typical electric car alone requires six times the
mineral inputs of a conventional car.*®! Moreover, extraction and processing of critical minerals
required for decarbonising technologies are highly concentrated globally. This has bottle-neck
potential and geopolitical implications. Disrupted supply chains and rising mineral costs created
through limited diverse suppliers could increase the cost of clean energy technologies and slow
deployment.t52

féemerging fAi mport dependencyo on critical mi r
technologies should be a priority energy security question. Ensuring stable access to these

resources, and the development of alternatives where appropriate, to manufacture products

such as electric vehicles and wind turbines is essential to maintaining net zero progress and
momentum. The failure to secure appropriate supply risks slowing the transition, with

associated risks to technology development and innovation and price if it is not possible to
produce or deipRoyalyAcademy of Engiheeringd>?

2.2.1 Investing in a domestic circular economy

178. Making supply chains more resilient through enhanced domestic midstream (processing
of materials) and recycling capabilities will create export potential and reduce consumer
costs.?*
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179.

180.

Stakeholders argued that investment into such capabilities will increase the number of green
jobs. For example, the UK EV battery production workforce is predicted to increase to 78,000
new roles by 2040.1% Additionally, stakeholders highlighted that recycling materials through
supply chains will strengthen the UK circular economy (see Pillar 3) and lessen reliance on
more volatile networks, in addition to creating opportunities for stable business growth.

The UK Government has already started to act in this space. It published the Critical
Minerals Strategy in 2022 which acknowledges the need to make UK supply chains more
resilient and the importance of diversification in doing so. However, stakeholders advised that it
is important that the Government sets a precedent for other sectors to follow through its
procurement processes. For example, the British Metals Recycling Association outlined that the
UK Government has anputinplpce strong gréeh grocurement policiesti
especially within national infrastructure projects where the Government could require certain
levels of recycled metals to be used."*%®

2.2.2 International diversification

181.

The UK relies on a handful of nations to deliver its net zero supply chains. As pointed out
by stakeholders in the critical minerals roundtable, this lack of diversity creates risk and
undermines the resilience of the supply chains. Demand for these minerals will only increase as
more nations, including the UK, transition to net zero. It is therefore vital that the UK diversifies
its partnerships for sourcing critical minerals throughout the supply chain process (i.e. raw
materials, components etc.). The UK Critical Minerals Strategy aims to achieve diversification
via diplomatic multilateral and bilateral collaboration with international partners, and through
support to private UK companies. This work should continue to be prioritised, and such
diversification should be reflected in other critical net zero supply chain analyses and strategies.

2.2.3 Analyses to understand critical supply chains for net zero delivery

182.

183.

Whilst it is promising to see a focus on net zero considerations in the Critical Minerals
Strategy, stakeholders such as the Royal Academy of Engineering advised that a wider
and more holistic understanding of critical supply chains for net zero is lacking.

féThere is an urgent need for a coordinated st

materials in the net zero transition... A coordinated strategy would prioritise scarce materials
that will be key to a siuRoyaléAsadeinydf Engimeering2®e r o

We do not fully understand what the critical supply chains for net zero will look like.
Stakeholders told the Review that there is insufficient clarity regarding which parts of the supply
chains for net zero technologies and infrastructure will be housed within the UK, and therefore
regarding what the demand for critical mineral importation will be (i.e., whether the UK will
require critical minerals raw, or processed, or as part of a component etc.). Understanding the
composition of supply chains is vital to understanding how the net zero transition will be
materially delivered. Investing in and securing critical net zero supply chains now will send
strong assurance to investors and consumers of guaranteed uninterrupted production of our net
zero technologies between now, to 2050 and beyond.
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2.2.4 Consider funding approaches

The Government should, by autumn 2023, undertake net zero infrastructure and technology
critical supply chain analyses to inform decisions at the next Spending Review on where
support akin to the Automotive Transformation Fund could add value.

184. The UK relies on just a few countries to supply, process, and refine many of the
materials required to deliver net zero technologies and infrastructure. For example, China
accounts for 75% of manufacturing and assembly of solar PV modules and electric vehicle
batteries.158159 The Democratic Republic of Congo supplies more than 60% of cobalt.*%® And
between now and 2035 global demand for critical minerals such as lithium and cobalt will
require production to quadruple and double respectively.16!

- N
Where Clean Energy Metals Are Extracted

Production of key mineral resouces is highly concentrated today.
Chart shows top three producers

Lithium | Australia Chile China
Rare earths |china us. Myanmar
Nickel |Indonesia Phil. Russia Australia
Copper | Chile Peru China
0% ZCIP% 4(;% 6(;% 8(;% 1 O;)%

And Where They Are Processed
China dominates the refining and processing of key metals and minerals.

Lithium | China Chile Arg.
Rare earths | China Malaysia
Estonia
Cobalt | China Finland Belgium
Nickel | China Indonesia
Copper | China Chile Japan
1 1 1 J
0% 20% 40% 60% 80% 100%
\ International Energy Agency, 2020 /

Figure 2.4 Top three producers and processers of key materials and minerals
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185. This Review heard that the UK has potential to become a global player in the critical
minerals midstream market. By increasing midstream and recycling capabilities the UK could
create a secondary source of critical minerals and avoid the export of materials, thus supporting
a circular economy.

186. We have already seen the success of support for critical mineral supply chain domestic
capabilities in the Automotive Transformation Fund (ATF). The ATF provides up to £850
million to support the development of a zero-emission vehicle supply chain in the UK, which

includes sourcing of the critical minerals used. The ATFsupported the developm

Lithiumo, the first l'ithium refinery which wi
reduce reliance on China.1®? If this fund were to be replicated in other critical net zero

technology sectors it may have a similar success in increasing the domestic resilience of critical
minerals and other essential supply chains they require. For example, the British Metals

Recycling Association were confident that the grant application approach would benefit

domestic recycling capabilities, advising:

firhe Government should consider the development/implementation of sector-specific grants
to support decarbonisation projects thereby creating the first metal recycling industry to be
net zero %™ the worl do

187. This Review recommends that the Government should, by autumn 2023, undertake net zero
infrastructure and technology critical supply chain analyses to inform decisions at the
next Spending Review on where support akin to the Automotive Transformation Fund could
add value.
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2.3 Energy Infrastructure

Decarbonising our energy supply requires a fundamental rethink of our energy infrastructure
and how we deliver power and fuel to the consumer. Accelerated renewables deployment is not
possible without ensuring that these new production sites are connected to the power grid.
Moving to greener fuels will also have consequences for our existing gas networks and fuel
distribution. Finally, we need to ensure that our markets set the right signals to support the
changes.

Key recommendations:

1T Government to update Ofgembdébs remit to incor g
in the 2008 Climate Change Act.

1 Government and Ofgem to work with network companies to facilitate anticipatory investments in
grid infrastructure

9 Develop by 2025 a long-term cross-sectoral infrastructure strategy by 2025, to adapt and build
respectively the distribution of liquid and gaseous fuels, electricity and CO2 networks over the
next decade.

M1 Deliver governmentds Review of Electricity I
up electricity sector investment, unlock the benefits of renewables, reward flexibility and
maintain security of supply

9 Commit to outlining a clear approachtogasvs.el ectri city Orebal anci |
(depending on the fossil fuel prices), and should make significant progress affecting relative
prices by the end of 2024.

188. Securing net zero is a key part of the energy infrastructure that underpins how we need
to reimagine the energy transition 1 not as an additional phasing in of green and clean
power, but as a fundamental overhaul of the existing network. The success of the National
Grid in the 1960s, in bringing onstream more capacity than was needed at the time, now needs
to be replicated with a similar O6National Net Z
Grid led the way in establishing the UK as a global leader in how to deliver electricity at scale,
we need to replicate this with the National Net Zero Grid. The National Net Zero Grid needs to
demonstrate the ability i1 and above all agility T for renewable energy projects to secure a timely
connection to the grid; for battery and other storage options such as hydrogen have access to
that grid; and for the underpinning infrastructure requirements either at a transmission or at a
distribution network operator level to be consistently and comprehensively operational without
causing any further delays to decarbonisation. The Review has heard from multiple
stakeholders, covering demand, flexibility, storage, and generation assets about the bottlenecks
in grid connections, the constraints on the wider system and the limitations of current regulatory
processes to build out networks at pace.

189. W.ith costs for many renewable technologies coming down, the challenge is unlikely to be
building new power capacity but how to integrate new, dispersed, intermittent renewable
electricity generation to a grid designedforl ast centurydés needs. The pr
electricity to development of key infrastructure for fuels like hydrogen, where end use may vary
into a wider system. Similarly, new technological hubs and clusters pose new challenges to our
energy networks and distribution systems as well as markets, supply chains and skills.
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2.3.1 Re-thinking electricity networks
Getting the network ready for net zero

190. According to National Grid, to deliver the Go v e r n mambitiod &f up to 50GW of offshore
wind by 2030, industry must deliver more than six times the amount of electricity transmission
infrastructure in the next eight years than has been built in the past 30 years.'%* Additionally, the
UK will have to decarbonise whole sectors where electrification plays a key role (see Pillar 3),
making the availability of clean, reliable power paramount to the whole economy.

191. The Review heard from potential investors in renewables projects who are constrained
by an inability to connect to the network at both transmission and distribution levels. Itis
essential that electricity network capacity keeps pace with renewable generation ambition
otherwise we will lose the confidence of investors, and consumers will be stuck paying costs of
constraint management for years to come. UK consumers are already paying too much to
constrain wind output. National Grid ESO modelling has estimated that constraint costs could
increase from around £500 million per year in 2021 to a peak of between £1-2.5 billion per year
in the mid-late 2020s, before falling away at the end of the decade when new major
transmission investments are assumed to come online.*®> A policy and regulatory framework
that continues a Obusi ness a sdelivestheslefchamgepr oach w
foreseen to meet our net zero ambitions. Government analysis suggests that overall electricity
demand could increase from its current level of 330 TWh per annum to between 450-500 TWh
by 2035 and between 570-770 TWh by 2050.1%6167 |n order to secure investment in
transition and development of the electricity network, the Government and Ofgem must
move faster, avoiding a piecemeal project-by-project approach and towards a wider
programmatic framework.

Network design, transmission, and distribution

Government and Ofgem should work with network companies to facilitate anticipatory
investments in grid infrastructure.

192. Long-term planning and a system-wide approach is needed to secure investments in the
UK6s el ectricity Unddrthecsrtemt systamygriccdevelopment only takes
place once considerable demand has been identified, minimising investment. This slows down
the pace of renewable energy development.

firhe need for grid updates remains one of the largest blockers in the critical path of our
offshore wind projects. © BP1¢®

193. As the UKG6és energy system transitions to net ze
Government and Ofgem to plan much more long-term to secure investment in future network
capacity. Delays in expanding grid capacity mean that cheap, low carbon power is wasted. The
Review heard that the lack of anticipatory investment in the electricity grid is already hampering
deployment. It also heard warnings that similar challenges would beset the roll out of heat
pumps and electric vehicles (EVs) at distribution grid level if we do not act swiftly. The Review
recommends that government and Ofgem work with network companies to facilitate
anticipatory investments in grid infrastructure, to unlock renewables deployment and to
build the necessary infrastructure for heat pumps and EVs.

194. The lack of a system-wide approach to grid development means that investments in
renewable energy have been delayed. A large pipeline of renewable projects has been
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unable to connect to the grid and the Review has heard from numerous stakeholders that the
lack of grid investments in the transmission network has created constraints on the network and
led to delays in new renewables investments. The Go v e r n miritish Bnergy Security
Strategy (BESS) acknowledges this and included the Holistic Network Design (HND) to

accelerate

connecti

ng

to support renewable deployment and benefit consumers.

195.

Government must accelerate delivery of its commitments made in the British Energy
Security Strategy. Rolling out the HND is critical to deliverthe Gover nment 6 s

50GW from offshore wind by 2030 and ensuring long-term certainty for businesses.

196.

The scale and interconnectedness of the transition needed in energy networks is too great to be

left to individual projects to deliver without a strategic framework. The Review welcomes the re-
introduction of the Energy Security Bill into Parliament and the inclusion of the Future System
Operator (FSO). The Review heard from multiple stakeholders that creation of an FSO is an
essential building block to support the development of a net zero energy system and taking a
strategic approach to planning and development.

197.

The Review heard that the Future System Operator should be set up as quickly as

possible and that its duty to advise government and Ofgem is used to support decision-
making on key policies, including how network development across electricity, gas,
hydrogen, and CO; network development can be co-ordinated and accelerated.

Mission: A strategic framework and delivery plan for the critical grid and infrastructure
networks of the future to turbocharge onshore and offshore development

Issue heard by the Review

Action recommended

As a regulator Ofgem is currently
limited in its remit and therefore
cannot prioritise net zero accordingly.

Government shoul d
t he Government 6s
Climate Change Act.

updat e Of
net zero t

Delays in getting new power
generation sites connected to the
transmission and distributions grid
risk undermining UK renewable and
clean energy ambitions.

Government and Ofgem should work with network
companies to facilitate anticipatory investments in grid
infrastructure.

There is currently no comprehensive
overview of how infrastructure for
different gaseous and liquid fuels
and CO; will need to develop in the
future, alongside changes to the
power grid.

Develop by 2025 a long-term cross-sectoral
infrastructure strategy for the transport and distribution
of liquid and gaseous fuels, electricity and COx.
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Mission: A strategic framework and delivery plan for the critical grid and infrastructure
networks of the future to turbocharge onshore and offshore development

Market design and regulations Deliver REMA as a priority, to scale up electricity sector
need to be adapted to increase investment, unlock the benefits of renewables, reward
further investment in generation flexibility and maintain security of supply.

capacity, system flexibility and provide
more locational signals, whilst
ensuring the system retains system

operability.

The price of electricity needs to Commit to outlining a clear approach to gas vs.
provide a clear signal to encourage | electricity6r ebal anci ng 6 (dependmagonh 2
use of low carbon technologies. the fossil fuel prices), and should make significant

progress affecting relative prices by the end of 2024. In
outlining this approach, ensure that the distribution of the
costs which make up energy bills are passed through to
consumers, through their suppliers, in a way which is fair,
affordable, and supports competition, decarbonisation and
economic growth

Regulation and planning

Governmentshouldupdat e Of gemdés remit to incorporgetas
set out in the 2008 Climate Change Act.

198. Enabling businesses to make the best long-term investments requires the right regulatory
framework. We risk failing to deliver the investments needed on time unless the regulatory
and policy framework is updated. Connecting the necessary low carbon power to the system to
achieve our energy goals requires regulation change within the planning and energy regulatory
systems, including reforming the remit and decision-making criteria of Ofgem.

199. TheRevi ew recommends that Ofgembés remit is wupdat
net zero target as set out in the 2008 Climate Change Act. Whilst doing this, the
Government should consider whether this change could provide Ofgem with further
opportunities to change its working practices to put even greater emphasis on investments and
planning needed for the transition to low carbon electricity. This would support the BESS
commitmentt o ensure that Ofgem fiexpedites its appr o\
anticipation of major new so®¥%rces of generation

200. The UK planning regime needs to reflect the importance of energy networks expansion.
Stakeholders across the industry have highlighted planning as a key barrier for investments in
renewable energy and energy networks. For the UK to build the network capacity needed for
2030, the timeframe to receive planning consent across both renewables and network
expansion needs to be reduced significantly.

201. The National Policy Statements (NPS) for Energy sets outtheGover nment 6 s pol i c
the delivery of energy infrastructure. In the BESS the Government committed to update
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these to recognise the strategic infrastructure needed as set out by the HND. This should
reduce ambiguity, providing a clear direction on decision-making, including the role and
expectations of stakeholders involved in the planning process. This would increase certainty for
developers, speeding up delivery of renewable energy and energy networks expansions, vital to
achieving the Government's renewables commitment.

202. Additionally, achieving a smoother planning process requires central government to work
closely with local authorities which will be addressed further in Pillar 4. Some stakeholders
highlighted the need for locational pricing in order to ensure that local communities can benefit
from the development of infrastructure in their area. This ties into wider needs for improving
flexibility of the energy system (see below).

203. Government should act swiftly to implement the BESS, including updating the National Planning
Statement to recognise critical infrastructure identified by the Holistic Network Design. This
would enable a smoother process for renewable energy projects and energy infrastructure
projects. This is needed to deliverthe Gover nment ' s ambition to decart
system by 2035.

2.3.2 Gas networks and fuel distribution i challenges ahead

Government should develop a long-term cross-sectoral infrastructure strategy by 2025, to adapt
and build respectively the distribution of liquid and gaseous fuels, electricity, and CO2 networks
over the next decade.

204. There is still significant uncertainty as to the composition of future fuel demand across
different economic sectors. Government should consider how further certainty could be
provided, including on future infrastructure requirements.

205. It will not just be electricity networks that power the green economy. We will need to repurpose
old and build new infrastructure to support hydrogen networks for new industrial processes, a
CO; network as the backbone of our CCUS facilities and we will still use our natural gas and
fuel distribution network for many years. Work is underway to better understand the
infrastructure needs of future sectors, including as part of the Go v e r n méKnHydbogen
Strategy, the Future of Gaspr o gr a mme how €artdor FudissStrategy. However, there
is currently no comprehensive overview of where there might be synergies between different
fuels and how existing infrastructure might be repurposed. This carries the risk of stranded
assets as well as infrastructure costs acting as a barrier to greener fuels. It also raises
guestions as to the distribution of costs, including for continued use of legacy infrastructure and
its decommissioning.

206. While this work is highly dependent on technological progress and deployment of different
technologies, government should consider how to foster cross-sectoral collaboration in this area.

207. This Review recommends developing by 2025 a long-term cross-sectoral infrastructure strategy
to adapt and build respectively the distribution of liquid and gaseous fuels, electricity and CO»
networks over the next decade.

208. The strategy should consider future use of hydrogen, biofuels and other low carbon fuels as
well as oil and gas across sectors including power, heating and transport. This could help
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identify potential synergies as well as infrastructure gaps, helping address barriers to new
projects.

2.3.3 Developing energy markets to meet future needs

Government should commit to outlining a clear approach to gas vs. electricity 6 r e bal anci
the end of 2023/4 (depending on the fossil fuel prices), and should make significant progress
affecting relative prices by the end of 2024. In outlining this approach, ensure that the distribution
of the costs which make up energy bills are passed through to consumers, through their
suppliers, in a way which is fair, affordable, and supports competition, decarbonisation and
economic growth.

Government should deliver REMA as a priority, to scale up electricity sector investment, unlock
the benefits of renewables, reward flexibility and maintain security of supply.

209. We need to ensure that energy markets provide the right signals to market participants
and investors in the transition to net zero.

210. The UK has been leading in the design of liberalised energy markets. However, the
integration of new technologies also poses new challenges. The ongoing review of
electricity market arrangements (REMA) considers what changes are necessary to increase
further investment in generation capacity, increase system flexibility, provide more locational
signals to minimise costs, ensure the system retains system operability and how to
manage price volatility.

211. The REMA reforms, which government has consulted on, were generally welcomed by
respondents to the Review. Respondents highlighted the possibility for REMA to unlock smart
energy systems and digital energy innovation. Stakeholders also highlighted the need for a
more holistic perspective in the future, including how the electricity market of the future is to
interact with other markets, such as gas and hydrogen. Alongside reforms to the wholesale
energy market, the retail market will also need to play a crucial role in enabling the transition to
a net zero energy system as it is the main interface between energy users and energy
suppliers.

212. The past approach of levying policy costs and taxes onto electricity bills keeps the price
of electricity artificially high and can stifle the signal for the use of low-carbon
technologies, from electrifying industrial fuel use to vehicles and heat pumps. Analysis
conducted for the Review shows that keeping the relative price of electricity vs. gas consistently
competitive on a long-term basis will be the single biggest determinant of ensuring that the
transition brings a significant amount of savings to the average household. For example, we
found that a gas price below 150p/therm"i" is a reasonable tipping point beyond which
rebalancing would make a difference in helping many more households save after installing a
heat pump.

213. Recent BEIS fossil fuel price assumptions made available to the Review expect the price of gas
to drop towards 2019 levels by 2024 in most scenarios, except in the extreme scenario where it

Vi For reference, the UK gas price average in 2022 has been at around 200p/therm, Source: Bloomberg, UK
NBP day-ahead prices last price settlement.
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remains high. Government should, therefore, use this as a trigger, and commit to making
significant progress on gas vs. electricity price rebalancing by the end of 2023, or by the end of
2024 if the gas price remains at a clearly elevated threshold.

214. The Government previously stated an intention to consider rebalancing these costs, but
it should provide more policy certainty and use the opportunity of REMA to complete
this ambition. Solutions previously discussed by government in the Net Zero Strategy include
shifting or rebalancing energy levies (such as RO and FiTs) and obligations (such as ECO)
away from electricity bills, but the options are manifold, as described in the international
examples below.

Description Advantages Disadvantages Key considerations
Lower tax on Lowering the tax rate  Denmark Simplicity No negative ~ Loss in revenue If tax Potential for
electricity for heating applied to electricity impacton low-income  rate is lowto start  incentivising excessive
that is used for customers with, impactis electric resistive heating
@ heating limited
Shift levies to fossil Levies are shifted from Netherlands Simultaneously lowers Impact on low- Need to ensure low-
fuels electricity to fossil cost of clean heating and income customers ~ income customers are
fuels increases cost of fossil using fossil fuels not disadvantaged, and
heating protected from impact
Shift levies to public  Levies are shiftedto ~ Germany No negative impacton  Additional cost item Potentially less stable
budget the public budget low-income customers in public budget funding for clean
energy programmes
/o | previously funded
_ through levies
L=
Environmental Fossil fuels are taxed ~ Swedish Simplicity Source of Impact on low- Need to ensure low-
taxation based on carbontax  additional revenue to income customers  income customers are
environmental impacts support heat using fossil fuels not disadvantaged, and
decarbonisation protected from impact

- J

Figure 2.5 Regulatory Assistance Project analysis i Options to rebalance electricity and gas price!”
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2.4 Energy Supply

A secure energy supply is the foundation for all our economic activity, as we need power and
fuels to manufacture products, transport goods and people, and deliver power and heat to homes.
Decarbonising our energy supply has wider, positive impact on our economy and society, and we
need to go further faster to build new, cleanpower supply, increase t
flexibility and replace our fuels with greener alternatives.

215. Energy has historically been the biggest source of carbon emissions in modern society.

The UK has made significant progress in moving away from fossil fuels as a primary energy
source. Evidence shows that carbon emissions from the power sector alone have fallen by
more than 70% since 1990 (see Figure 2.6 below)!’* and the Review has heard support for the
high ambitions set out by the Government to go further in both power and other energy uses.
However, more will still need to be done to deliver on these ambitions and ensure that the UK
benefits from the economic growth opportunities these changes offer.

4 I
UK Power Sector Emissions
The power sector has reduced emissions through coal-to-gas switching since 1990 but now the UK must get off gas.
MtCO2e
250 Coal-to-gas switching has driven the majority of
the emissions reductions since 1990
Aggressive deployment rates for
all renewable and low-carbon
150 technologies are essential to
deliver a low-carbon power sector
by 2035
100
........................................ V.72 WY ST
50
0
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035
= Historical Emissions  ===NZS Delivery pathway
\ Energy and Emissions Projections, 2022 « BEIS, 2021 )

Figure 2.6 UK power sector emissions over time

216. The costs for renewable technologies have fallen dramatically and their use will reduce

overall costs. In the last decade, costs for solar PVs and onshore wind in the UK have come
down by 78% and 36%, respectively (see Figure 2.7 below).??For most of t he
population, solar and onshore wind are the cheapest source of new-build power generation,*”?
and most renewable technologies are now cheaper than coal-powered plants.'” Once installed,
renewable energy generation typically needs no further fuels* and therefore reduces
dependence on volatile fuel prices. Modelling by the International Energy Agency estimates that
achieving net zero will reduce the impact of fossil fuel price shocks on household energy bills.">

ix

The exception to this is for example biomass.
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On The Charge

In the UK, the costs of operating renewables have come down considerably since 2014.
$/MWh (2027 =real)
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Figure 2.7 UK levelised cost of electricity (LCOE) data

217. The growth in clean energy sources has opened up hew economic opportunities in the
UK. According to industry figures, 1 in every 48 jobs is in the energy sector or 138,000 direct
and 605,000 indirect jobs, wi t h tgrbssvakieatddedbr cont
(GVA).17¢ The five-fold increase in renewable energy generation since 2010 created new jobs
across the country. ONS data suggests that in 2020, more than 200,000 people were employed
in the UK low carbon and renewable energy economy, which had a turnover of £41.2bn.%"*
Bloomberg New Energy Finance (BNEF) estimate that in 2021 alone, around $31 billion of new
investment was committed in the UK across low carbon sectors.*’8 Research suggests that
investments in renewables over the last decade have led to a return of over 400%, compared to
59% for investments in fossil fuels.”®

218. The UK is attracting significant investments and leading in the deployment of renewable
technologies.| n E Y 6 Renévakie Energy Country Attractiveness Index, the UK ranked
third, after US and China.'®% In particular, the UK has been leading on the development of
offshore wind.8!

*  Low carbon sectors covered renewable energy sources, hydrogen, carbon capture and storage, nuclear,
sustainable materials, energy storage, electrified transport, and heat.
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Tailwinds
While the UK is a world-leaderin wind technology, there are other opportunities to go further, faster.
UK world ranking for key renewable technologies electricity generation (GWh)
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Figure 2.8 U K d6wsorld ranking in key renewable energy technologies

219. However, the UK is in a global race to transition to cleaner and greener energy sources.
The IEA estimates that to reach net zero, global annual clean energy investments will need to
triple to around $4 trillion by 2030.82 Around the world, countries have enacted ambitious
policies, including for example the US I nflatio
Japanese plans to build new nuclear or Chinese investments in renewable energy. Growth in
these markets can be an export opportunity for UK supply chains but may also negatively
i mpact on the UKOG6s acces s profiofrom thexegpornopportusitea nd s ki
these global changes offer, the UK must act decisively now to develop these supply chains.
Otherwise, we will end up buying in technologies from abroad and missing the chance to create
high quality British jobs.

220. The UK will need to move fast to lead on development and deployment of technologies
as well as to build up the necessary supply chains and skills. In doing so, the UK also
needs to reduce the risks of creating bottlenecks and resource dependencies that may affect
prices in the long-term. The Review heard from industry that:

Ailncreasing investment and growth in the UK su
develop the renewable energy required [é], and
gl obal s uppRepewabledKi®h s . 0

221. According to an estimate by National Grid, the energy sector will need to recruit for 400,000
jobs between now and 2050.18 These roles will be spread across every nation and region i
60,000 in the North West linked to offshore wind, 40,000 in the North East, Yorkshire and the
Humber linked to offshore wind and carbon capture, usage and storage (CCUS), 50,000 in
Scotland for both onshore and offshore wind, and 25,000 across a number of possible net zero
hubs in Wales. Many of these jobs will be highly skilled and well-paid.'8°

222. Recognising the importance of decarbonising our energy sources, the Government has
ambitions for a fully decarbonised power sector by 2035. This requires the installation of
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new clean power production capacities such as renewable energy sources and nuclear. These
new installations will also need to meet new demand from sectors such as heating, transport
and industry, as electrification is expected to play a major role in their decarbonisation.

223. Not all our energy needs can be met with electricity and so we will continue to need
liguid, gaseous and solid fuels. Government has therefore set ambitious targets for greener
fuels, including hydrogen, low carbon fuels produced from biomass and other waste resources
for use in different sectors such as transport, heating, power and wider industrial applications.

224. The transition will also need to be supported by wider changes to the energy system,
including changes to markets, transmission and distribution networks, which support the
building of new production capacities and transport the energy to where it is needed. Indeed, as
prices for renewable electricity have come down, many stakeholders consider expansion of
enabling infrastructure including electricity grids to be the key to unlock further investments. For
the power sector, the upcoming Review of Electricity Market Arrangements (REMA) should
address some of the changes needed. Further changes are needed to ensure that the
distribution of policy costs added to bills are passed through to consumers, through their
suppliers, in a way which is fair, affordable, and supports competition, decarbonization, and
economic growth.

225. Respondents to the Reviewbs call for evidence a
generally welcomed the Gov er n me n t i@rss toadedarbdnise UK energy supply.
However, businesses and other stakeholders were also clear that more concrete steps
still need to be taken to deliver on these ambitions and support growth in the UK.
Stakeholders involved in new energy projects highlighted that current ambitions are at risk due
to administrative, infrastructure and supply chain constraints that can significantly slow down
and delay projects, and that streamlining planning decisions or environmental permitting would
speed up delivery. Businesses also made clear the need for long-term certainty on policies and
support available to unlock investments. Many respondents highlighted the benefits of taking a
long-term view connecting energy, industry and innovation policies to help build UK production,
supply chains and skills. Given the challenges ahead, many also stressed that the regulatory
framework needs to allow for more innovation and risks.

2.4.1 Decarbonising our power supply- expediting renewables

We need to go further,f ast er to achieve gover nnBeitish Brergya mb i
Security Strategy of 50GW of offshore wind by 2030 and up to 70GW of solar power by 2035.
Key recommendations:

1 Together with regulators and industry, set up a task force and develop deployment roadmap for
onshore wind in 2023 including clear milestones to reach required deployment levels for 2035
net zero grid, following the example of the offshore wind sector.

I Together with regulators and industry, set up a task force and develop deployment roadmap for
solar power in 2023 including clear milestones to reach up to 70GW by 2035.

1 Work with regulators, devolved administrations, local authorities, industry and key stakeholders
to streamline the planning and environmental permitting processes to ensure new power
generation can come online as soon as possible.
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226. The proportion of annual electricity generated from renewables in the UK has grown fivefold
between 2010-2021,18¢ with 2020 markingthef i r st year in the UKOs hi st
came predominantly from renewable energy.'®’ Costs for leading renewable technologies,
such as wind and solar, have dramatically fallen over recent years, making them a cost-
effective way to reach net zero. The UK is attracting significant investments and leading in the
deployment of renewable technologies.&

227. Renewables projects create jobs and growth across the UK. According to figures by the
Association for Renewable Energy and Clean Technology (REA), over 140,000 people were
already employed in the renewable energy and clean tech sector in 2021/22, with more than
half in the power sector.® They also predict that by 2035, the sector could support a further
70,000 jobs and the market value could double to £46bn.1% According to RenewableUK the

of fshore sector alone currently invests fdaround
31,000 jobs at present i but this is set to rise to 97,000 jobs by 2030, supported by £17bn a
year of i nvwvestmento.

228. As afirst mover, the UK has specific advantages and export opportunities in offshore
wind. The UK is home to hundreds of supply chain companies in offshore wind and is
already exporting offshore wind goods. The UK has particular expertise in the second-
largest sub-sector market, operations and maintenance. The value of those exports could
increase fivefold to £2.6 billion by 2030 as global markets are expected to increase rapidly to
£30bn per year and with potentially 380GW by 2030.1°2

229. The UK is also a first mover on floating offshore and tidal stream technologies, and
further investments in those technologies could create distinct advantages. The ambition of
5GW floating offshore by 2030, as expressed in the British Energy Security Strategy, could
deliver a GVA of £43.6 billion and 29,000 jobs in the UK, while tidal stream (which currently
uses on average 80% of UK content¥) could support 14,500 jobs by 2040.1%

230. We will need action to scale up across all renewable technologies to ensure a diversified
energy mix. The Review heard that more can still be done to increase local content in the jobs
and reduce dependency on technology imports. In an international comparison, the UK is also
lagging in the deployment of other established, low-cost technologies such as onshore wind
and solar.

231. Stakeholders told the Review that there are still further opportunities for established, low-
cost technologies, such as onshore wind and solar (which stakeholders believe could
achieve as much as 30GW by 2030 and 70GW by 2035 respectively). The Review heard that

Ailntroducing new policy measures, such as, al/l
more readily approved are key f orUKGQaporatk er dec a
Leaders Group!®

232. Several argued for a specific onshore wind target, alongside government ambitions set out for
offshore wind and solar:

ABuil ding the new onshore wind farms needed to
high value jobs acrossdevel opment, supply chai RenavabttUK'$er at

X This term relates to UK contributions to the manufacturing of key technology parts, installation,
commissioning as well as operation and maintenance services deployed at a site.
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233. Similarly, stakeholders highlighted the importance of technologies such as hydro or biomass
combined with carbon capture and storage (CCS), which could help balance the grid and
provide wider benefits such as energy storage and negative emissions, respectively.
Stakeholders also raised opportunities related to technologies that are not widely deployed to
date, such as geothermal or tidal range.

234. Industry has made clear commitments to further investments in the renewable sector
and have many projects are in the pipeline. However, projects are slowed down by
administrative, infrastructure and supply chain constraints that putthe Gover nment 6 s 20 3"
ambitions at risk. Tackling this requiresaro ot and branch rethinking of
energy requirements, based mainly on the transition to an electricity-only power supply, and
what that will mean if we are to guarantee that the lights stay on in a more electricity-dependent
society. It is clear that renewable and clean power provide more than enough opportunity to
meet the needs that gas and fossil fuels have done in our power supply; it is essential for public
confidence that this can be demonstrated clearly and consistently along the net zero transition
pathway.

235. This Review sets out a range of areas for action to help deliver further faster on our
renewable ambitions, including catalysing action through missions on onshore wind and
solar. Further detail on these missions is at the end of this section. Alongside the
implementation of ambitious policies for offshore wind, these missions will enable a renewables
revolution with wider economic benefits in the short-term.

Securing long-term policy certainty

Government, regulators and industry should set up taskforces and develop deployment
roadmaps for onshore wind and solar respectively in 2023 to reach required deployment levels
for 2035 net zero grid, following the example of the offshore wind sector.

236. The UK government has set ambitious targets for renewable electricity. In their responses to
the Review, businesses confirmed their commitment to invest further. However, many
businesses made it clear that government will still need to set out more concrete steps
on how ambitions are to be met. The Review heard that:

firhere is no shortage of investors wanting to enter the market, but a lack of policy stability
and suitably de-risked business models is stopping such finance entering the market.o
T Association for Renewable Energy and Clean Technology°®

237. While there are interim targets and a roadmap for offshore wind, the Review found that it
is less clear how the Government plans to deliver on ambitions for other technologies,
including solar and onshore wind, in a way that will also support UK growth and jobs. Many
respondents to the Review highlighted that collaboration between government and industry in
the Offshore Wind Acceleration and Floating Wind Taskforceshasfibeen very ef fect.i
establishing opportunities for supply chain development, the necessary enabling policy

measures to unlock invest ment .YATheysugdesedc oor di nat
establishing similar bodiesfort e c hn ol o gi e s ndfitfran a niome stnategit difcession
about how potential i ndust? suahastheonsharelwingiodustryd b e

238. Following the example of the offshore wind industry, the Review therefore recommends that
government sets up joint task forces with the respective industries on onshore wind and
solar and develops aroadmap for their deployment to support supply chain development.
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239. At the same time, government should continue to work with industry to explore deployment
opportunities in other renewable sources, including ocean energy, hydro, geothermal to support
their development and deployment. Some of these technologies may be at a slightly earlier
stage of development or provide opportunities in terms of balancing the grid (e.g. hydro,
geothermal, biomass with CCS).

CASE STUDY: Offshore Wind Sector Deal

Building on the UK6és |l eading role in offshore
2019 the Offshore Wind Sector Deal.'® Built around key pillars of the Industrial Strategy (Ideas,
People, Infrastructure, Business Environment and Places) it contains a number of commitments on
both sides to maximise advantages for UK industry.

This includes a government commitment for regular Contract for Difference (CfD) auctions as well
ast he sectordéds commitment to increase UK manul
representation of women in the work force and set an ambition to increase exports fivefold to £2.6
billion by 2030 and investments of £250 million in the UK supply chain, supported by the Offshore
Wind Growth Partnership.?%©

240. Stakeholders responding to the Review were also clear that a stop-start policy needs to
be avoided at all costs. The Association for Renewable Energy and Clean Technology (REA)
highlighted for examplethati sudden policy changes, or reducing
renewable technologies, including solar and onshore wind, reduces investor and developer
confidence, increasing the cost of capital and overall cost of decarbonisa t i 8'Busiresses
understood that reforms to policy and support mechanisms will become necessary over time.
However, they highlighted the need for any reform to be well-thought through before being
announced and, once announced, the need for swift implementation to keep uncertainty to a
minimum. Stakeholders also pointed outthatit he current political unce
government has seen cr?andargedfordigir €ladti ingn cekelt ay end
the draft Energy Bill(HLBill39) and moving ahead wit® wider pl ar

241. Industry also asked for long-term certainty on the support available. In particular, they
raised the need for an early indication from government whether further support will be
available when support schemes come to an end, such as the Renewables Obligation for
landfill gas in 2027. There is a risk that, without any clear signals from government, businesses
will put all investment decisions on hold for the time being. Similarly, the Review heard thatfi t o
increase investor confidence in net zero infrastructure projects, a clear forward view of the
regul atory and pol?cy |l andscape is vital.o

242. To bring a higher number of projects forward at a faster pace, stakeholders also raised
potential reforms to the existing CfD mechanism. Many stakeholders stressed the need for
a fwvell-communicated timeframe for allocation rounds so as to drive investor confidence and
grow t he UK .¥Bpnelregpordénts suggestedthati havi ng si x mont hl
auctions, with clear rolling timetable and sufficient budget could see a significant pipeline of
projects dneliiehspedoa route to market .@imilady) | | o
respondents calledforia c¢cl ear schadul enef f @f Dttohie rmesx td e5 t yhee
certainty developers and the supply chain need to collaborate and partner well-ahead of annual
auct i oY @thers tridcised that:

i Aie existing CfD model focusses solely on lowest cost electricity. This in turn drives
developer procurement activities to seek lowest cost supply markets (e.g. from China/wider
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global markets) to enable projects to remain economically viable at such low electricity
pricing. [ €] The current Cfniyofrhelping fostet thelJK mi s s e s
supply chain, with all the associated benefits this would bring such as jobs and the potential

for export once that UKBPfapacity has developed

243. Stakeholders argued for the CfD mechanism to consider wider economic, supply chain and
environmental impacts when contracting projects to ensure investments in the UK, as done in
other countries. Some also pointed out that current Supply Chain Plans as a measure would be

Al i mitaliliintyttso support collaborative invest me|
to the risk of failing to secure 2Qadfthédithe@tr act
mechanism shouldbefimovi ng away from a singeéwardidigevel oper

coll abag*®ationo.

Streamlining planning, environmental permitting and grid access

Government should work with regulators, devolved administrations, local authorities, industry and
key stakeholders to streamline the planning and environmental permitting processes to ensure
new power generation can come online as soon as possible.

244. Current ambitions to reach a fully decarbonised power sector by 2035 are at risk due to
the time required for developers to go through securing planning permissions,
environmental permitting and getting grid access. Businesses highlighted that, taking
offshore wind asanexample,ii t cur r ent | 3 yearath ma/e tiraughuhe donsdnting
phase which covers the work needed to secure consent and manage the development process
through to financial close. This is due to a combination of under-resourcing within planning
authorities and environmental regulators, unclear guidance to those bodies, and a lack of
streamlining within the pr o ¢ e?% K we.want to increase our renewable energy production to
fully decarbonise the power sector by 2035, we need to shorten some of these timelines.

245. Whilst respondents noted that due process needs to be followed to ensure impacts of projects
on communities and environment were fully considered, many saw significant opportunities to
streamline and shorten current processes. Examples included, allowing for early engagement
with the regulators and competent authorities to identify key issues to focus on, and allowing for
anticipatory investments in regards to grids.

246. The Review heard the need to build capacity and support for regulators and local
authorities to expediate processes. At the roundtables, stakeholders stated that it can currently
take over 40 weeks for regulators to take a first look at an environmental permit. Stakeholders
also highlighted the need to allow for more innovative approaches within existing frameworks
and clearer guidance for local authorities. With applications increasing, the question of
regulatory capacity becomes even more urgent. For example, over twice as many planning
applications were submitted in 2021, compared to 2020 and nearly 1,000 applications in
2022.712 This is also explored in Pillar 4.

247. Different types of projects also need to comply with different processes, adding to complexity.
Net Zero Review analysis found that over the past five years it took the average planning
application over six months to be processed, with large applications (with capacity at 50 MW or
above) taking over 1.5 years on average.?'? For the six offshore wind applications that have
been processed since 2020, it took 2.5 years on average for a decision to be reached. Solar PV
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and biomass applications are generally processed quickly, with the average application taking
less than four months in the three years since 2020.

248. While siting of renewable projects can be a sensitive area, technology-specific
restrictions add unnecessary burden to the process. The Review therefore recommends
removing such restrictions where applicable and instead providing clear guidance on siting and
potential measures to minimise impacts to support case-by-case decisions.

249. Another key challenge for developers stems from the timelines for gaining grid access.
These can add major costs and delays to projects. Stakeholders therefore suggested more co-
ordinated grid planning and roadmaps. | mproving
needs of the industry will also ensure investment in UK renewables. Stakeholders highlighted
that for developers, grid connection costs are a significant source of uncertainty:

Al ndicated wait times for grid connections car
years, creating a totally untenable position for renewable developers and financiers. 0
i Energy UK2?4

250. Respondents also pointed out that the current system design does not sufficiently account for
local production and local and regional solutions.

Addressing supply chain constraints, skills and infrastructure needs

251. The Review heard that the fast pace at which renewables need to be deployed across the
country carries the risks of bottlenecks for technology parts, materials and skills, with
some of these already appearing. The lack of clear roadmaps means that projects compete
for the same pool of labour and material. Some of the bottlenecks may apply across different
technologies and sectors (for example cables, construction material and labour) whilst others
may be very specific to a technology. Some of the constraints also relate to wider infrastructure.

252. lItis also important for the Government to help put in place the enabling infrastructure.
Businesses highlighted for example that the current UK port infrastructure does not support the
assembly of offshore wind turbines. Investments in such infrastructure will be needed for more
investments into UK offshore industry, particularly floating offshore wind.

253. To help address these issues, many respondents referred once more to the Offshore Wind
Sector Deal as a good example of how government and industry could work together to identify,
monitor and address these key issues. As highlighted above, the Review therefore
recommends setting up similar task forces and roadmaps for other renewable technologies.
This cooperation should identify potential bottlenecks in materials, infrastructure and skills and
ways to address these. Similar to the offshore wind sector deal, technology-specific
commitments to increasing resilience of UK supply chains should be considered.

254. Respondents also highlighted the need for this work to look at potential competition and
synergy between sectors and encourage learning across different industries. Organisations like
Renewabl eUK for example welcomed the Government
Sector Delivery group and highlighted that:

Anltés i mportant to recognise that, whilst rene
have now been identified in detail, many of our skills shortages are shared with other
sectors, and shoul d bieReredableldks>s ed hol i stically.
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Improving information and support to local authorities and businesses

255. Throughout the Review, stakeholders highlighted the need for clear guidance on
regulatory processes and support available. In part, this related to the need for clear
guidance, for example by central government to local authorities on the processes to follow
(such as permitted development rights for smaller solar rooftop projects i see also above).
Respondents also called for well sign-posted guidance by relevant authorities on what
information would need to be included in applications. While many of these guidance
documents exist, stakeholders often raised the general lack of awareness of these.

256. The Review takes the view that Government, in cooperation with relevant authorities,
should consider how to raise awareness, including through running targeted information
campaigns. In some areas, there may also still be the need to develop more guidance, for
example more specific guidance for conservation areas or new rules and standards to prevent
overshadowing of solar panels.

257. Many also stressed the importance of such guidance for households and small businesses that
may be less familiar with processes and might be unsure who to employ. Government should
work with local authorities, industry and certification bodies to explore how listings of certified
installers in an area could be made publicly available.

258. SMEs involved in the renewable sector may also require specific support and guidance.
Some stakeholders highlighted that the Government could do more to support SMEs.
RenewableUK for example pointed outthati many SMEs dondét have a netw
6l ocal ipmsd ner sthhe scal e t o 2 calimgforincfeasedeesogroe s u b s |
for DIT to help SMEs sell their products and services to export markets.

Unlocking benefits for communities and individuals

259. For many households and smaller companies, upfront costs for installing renewable
technologies like solar might also prove to be a barrier. Government needs to ensure that
these consumers have access to low-cost finance and are aware of the support measures
available. This includes the Smart Export Guarantee (SEG) for small installations as well as tax
benefits such as 0% VAT on solar panels.

260. Small and medium-sized enterprises (SMEs) involved in the renewable sector may also
require specific support and guidance. Some stakeholders highlighted that the Government
could do more to support SMEs. RenewableUK for example pointed outthati many SMEs do

have a network to establish &6l ocal partn®rships
calling for increased resource for DIT to help SMEs sell their products and services to export
markets.

261. Government will also need to ensure that the regulatory framework enables consumers
and businesses to profit, for example from any surplus energy they produce, and allow for
new, innovative business models. Some examples of how consumers could benefit from
different technologies and new types of services are set out in Pillars 4 and 5.

262. This also includes paving the way and providing practical guidance on potential community
benefits to communities. Organisations like National Grid stressedthatiii t 1 s i mpor t ant
recognise the vital role of communities in hosting energy infrastructure for the benefit of the
wi der s6weledymi ng governmentdés forthcoming cons:!
Theyhi ghl i ghted that currently fAsignificant c¢ommu
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regulatory regime due to the lack of a clear policy requirement and the associated regulatory
f u n d #°Thysdopic is also covered in Pillar 4.

Creating an enabling regulatory environment

263. Government will also need to make sure that the wider regulatory framework enables
and, where appropriate, promotes the use of renewable energy. Building standards could
for example be used to make rooftop solar the norm for all new buildings, potentially starting
with public and other suitable buildings. For example, France and parts of Germany have made
solar panels mandatory for new car parks.

264. For certain technologies, there may also be specific regulatory issues. For example, there is the
potential risk of wind turbines interfering with aviation radar. Businesses pointed to the joint
Ministry of Defence and industry roadmap to ensure coexistence between offshore wind and
military aviation, highlighting the need for this work to continue at pace as well as to be
extended to civil aviation. In order to prevent these issues from slowing down renewable
deployment, the Government should work with all stakeholders to identify viable compromises
as soon as possible.

Promoting further technology development

265. Thereis aclear need for continued support for R&D and technologies that are not yet
fully commercialised and cost-competitive. In particular, tidal stream, tidal range and wave
are technologies that the UK could be leading on in the future. Similar to wind and solar, costs
for tidal stream are forecasted to come down and the technology could become fully cost-
competitive in 2030s. The technology has been included in the latest CfD round. For tidal range
projects, one of the main barriers is the high upfront building costs, with suggestions that the
sector would need similar deals as provided to the nuclear industry to become cost-competitive.
The European Marine Energy Centre (EMEC), offering test facilities for marine energy in
Scotland, stressed that:

f-or commercialisation, the majority of the finance required will come from the private sector,
but the risks and uncertainties associated with proving novel technologies will hold this back.
The public sector has thus an essential role in supporting the deployment of pre-commercial
technologies for demonstration purposes. Once successfully demonstrated it is inevitable
that private investmentwillfflow i n and del?ver at scale. o

Mission: A solar roof-top revolution

266. We needthefulllscal e depl oyment of sol ar, including th
removes the existing constraints and barriers to solar panel deployment across
residential and commercial buildings in the UK (see also Pillar 5). To facilitate this, there
should be no planning permission required to install domestic solar or commercial solar on the
rooftops of buildings.

267. New regulations and business models should be established to ensure that all current
barriers to deploying energy back on to the grid from solar are removed. As part of the
6sol ar revolutiond, the total number of install
monitored to drive deployment forwards, and local authorities with low deployment of solar
generation should be supported by the Office for Net Zero Delivery (see Pillar 1).

268. Separately, solar farms in the countryside should be not be planned piecemeal but in a
co-ordinated fashion as part of a Land Use Strategy that the Review encourages in its
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section on land and agriculture. Stacking technology and appropriate use of solar farms on
non-high grade agricultural land is entirely compatible with the wider expansion of solar farms.
Once again, where located near communities, the utilisation of a consent process 8 that could

be delivered

t hrough

Local Ar ea

equivalent 8 should aim to ensure that these projects are not imposed on local communities
(see also Pillar 4). In parallel, the issue of grid capacity needs to be unblocked and regulations
changed so that wider and more flexible provision of solar demand is the norm for the future.

Energy Pl anni

Mission: Government should facilitate solar, including a rooftop revolution, to harness one
of the cheapest forms of energy, increase our energy independence and deliver up to 70GW

of British solar generation by 2035.

Issue heard by the Review

Action recommended

There is no clear roadmap for the
deployment of solar, even though
solar capacity is expected to grow
fivefold in the period to 2030. There
is currently no target to make
rooftop solar a standard for
buildings across the UK.

Government, regulators and industry should set up a
taskforce and deployment roadmaps with clear milestones
to reach up to 70GW by 2035.

This should include:

9 Actions and milestones for the different solar
technologies (rooftop solar PV, groundmount solar)

9 Bring forward all consultations and work to mandate
the Future Homes Standard (FHS) by 2025 (see
Pillar 5) to prevent further delays by ensuring standard
applies to all developments. This should include a
consultation on mandating new homes to be built with
solar and deliver the Net Zero Homes Standard,
ensuring that the planning system (discussed in Pillar 4) is
flexible enough to enable this.

1 Government should consider options to support homes
to include roof solar panels installation as part of its
retrofit support scheme provision to support homes
reach the Net Zero Homes Standard. (see Pillar 5)

Upfront costs make it more
difficult for smaller businesses
and households to install solar
and there is a lack of awareness of
the finance options available.

Government to assess how low-cost finance options can
be provided to households and small businesses.
Government to raise awareness for existing initiatives such
as the Smart Export Guarantee (SEG) and 0% VAT.

Delays due to planning and
environmental permits and grid
access add to timelines and
administrative burden.

Government to work with regulators, devolved
administrations, local authorities, industry and key
stakeholders to streamline the planning and
environmental permitting processes to ensure new power
generation can come online as soon as possible.

Government to ensure there is clear guidance to support
case-by-case decisions, for example on sensitive issues
such as siting and to allow new, innovative solutions, instead
of technology-specific restrictions
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Mission: Government should facilitate solar, including a rooftop revolution, to harness one
of the cheapest forms of energy, increase our energy independence and deliver up to 70GW
of British solar generation by 2035.

Regulatory framework may Government to set out a framework for community
involuntarily disadvantage new benefits. This could include for solar and other technologies
business models (for example in to support communities, acknowledging that these will be

term of business rates) and there is | specific to the local situation.
a lack of guidance on community

benefits.

Households and businesses may Build UK capability and provide the necessary training and
struggle to find trained installers certification. Government, local authorities, industry and

as demand increases. certification schemes to consider how listings of certified

installers could be made available at a local level.

Mission: Pave the way for an onshore wind revolution

269. Now is the time to turbo-charge a drive towards greater onshore wind provision. The
Review heard many instances of both local community energy projects, housing developments
and regional wind projects in remote areas of the country, that wish to deploy onshore wind, yet
are being held back from doing so. The review is of the view that if local communities wish to
have onshore wind as a solution, and can work with energy suppliers and distribution network
operators (DNOSs) to find an agreeable mutually beneficial solution that delivers long-term
benefits for local residents, then there is no reason why onshore wind should not be deployed
at scale.

270. Atthe same time the planning system needs to be reformed to achieve rapid
deployment, as is discussed in Pillar 4. Onshore wind would be one of the fastest, lowest
cost solutions to rapid delivery of net zero making the transition more affordable.
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Mission: Set up taskforce and deployment roadmaps in 2023 for onshore wind in to reach
required deployment levels for 2035 net zero grid

Issue heard by the Review

Action recommended

There is no clear roadmap or
targets for the deployment of
onshore wind, in contrast to offshore
wind, despite onshore wind being
one of the cheapest technologies.

Government, regulators and industry to set up a
taskforce and deployment roadmaps with clear
milestones for onshore wind to reach required deployment
level for 2035 net zero grid.

Delays due to planning,
environmental permits and grid
access add to timelines and
administrative burden.

In England and Wales, additional
requirements as part of the
planning process slow down
deployment of onshore wind.

Government to work with regulators, devolved
administrations, local authorities, industry and key
stakeholders to streamline the planning and
environmental permitting processes. This work should
also facilitate grid access in line with recommendations in
Energy Infrastructure chapter.

Government to ensure there is clear guidance to support
case-by-case decisions, for example on sensitive issues
such as siting and to allow new, innovative solutions,
instead of technology-specific restrictions.

There is a lack of awareness of the
guidance on community benefits.

Government to set out a framework for community
benefits, acknowledging that these will be specific to the
local situation.

Businesses may struggle to access
the required skills.

Build up UK capability and provide the necessary training
and certification.
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2.4.2 Nuclear power i the no-regrets option

Investment in new nuclear is a no-regrets option given expected increase in power demand
and retirement of existing plants. Del i vering on gover nmeBnitsth s
Energy Security Strategy is key to support development of new UK projects, jobs and skills. But the
commitments need more detail to ensure their implementation and we need nuclear
deployment targets for 2035 rather than 2050 to capitalise on the opportunities for small modular
reactors, advanced modular reactors, fusion technology and nuclear uses outside of the power
sector (e.g. heat, hydrogen).

The Government should therefore implement reforms set out in the British Energy Security
Strategy to double down on achieving UK's nuclear baseload requirement:

1.

Expedite the set-up of Great British Nuclear in early 2023, ensuring required funding and skills
are in place.

. Government and GBN to set out clear roadmap in 2023, including interim targets to reach 2050

ambition, and government to ensure funding is in place. As part of the roadmap, government
should assess the possibility to increase the current ambitions, supporting the development of
supply chain to service a fleet of projects.

. Roadmap to set out clear pathways for different nuclear technologies (including small modular

reactors) and the selection process. This should consider how to use programmatic approach to
deliver further cost reductions in a competitive environment.

. Government to deliver on siting strategy by 2024

271. The UK was the first country in the world to develop civil nuclear power plants and for

decades, nuclear energy was the main zero emission energy technology in the UK. However,
since the 1990s the role of nuclear in the energy mix has been in decline, with new projects
struggling to come through. Currently, about 15% of our power supply comes from nuclear
plants, as seen in Figure 2.9.22t Within the next 10 years, four of five nuclear plants are
scheduled to retire, with only one new plant currently under construction and one more in the
pipeline. Significant efforts are therefore needed to not only maintain the current role of nuclear
energy but also for nuclear to help meet rising energy demand.
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World Nuclear Electricity Production in 2021

The UK had the 13th largest amount of electricity supplied by Nuclear.
Number of Operational Reactors .
The US' 94 operational
80 reactors generated 770 —
TWh of electricity in 2021,

around 20% of its mix.
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Figure 2.9 World nuclear electricity production in 2021

272. Most experts agree that building new nuclear is a no-regrets option, despite high up-
front costs and long construction times.??2 In view of rising power demand, nuclear energy
can provide reliable baseload power which is not weather dependent and can provide other
services to power networks (e.g. inertiaX"). Nuclear sites also have low land use requirements
and can often make use of existing power network infrastructure.

273. As part of the British Energy Security Strategy, the Government set out a nuclear ambition for
up to a quarter of power consumed in the UK. This Review heard from industry that there is a
l ack of clarity on the pathway and interim mi
affordability and efficiency, the Government needs to commit to funding a fleet of projects.
Recognising the start times for new build nuclear, a clear roadmap for nuclear deployment up to
2035 is required.

Providing a stable, long-term policy environment

274. The main barrier for new nuclear projects is the need for stable, long-term policy and
funding commitments given the long timeframes involved in the building of nuclear
plants. The high up-front costs generally require government involvement to make investments
attractive and cost competitive. Stakeholders responding to the Review pointed out that a long-

X nertia in relation to the power system refers to the energy stored in the rotating parts of a power plant,
which keeps those spinning for a while even when the generator fails. In case of a power plant failure,
inertia therefore provides the grid operator with some extra time to restore balance in the system.
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term programme and roadmaps could further increase investment certainty, stressing the need
for clear interim steps to track progress.

275. Businesses highlighted the need for Great British Nuclear to be set up as soon as
possible and for its role to be confirmed. They also suggested that Great British Nuclear
(GBN) could help in understanding the timings of different projects so that any supply chain and
skills pinch points could be identified early, allowing for coordinated action to prevent
bottlenecks (see below). EDF for example highlighted that:

AGBN can help bring forward nuclear projects b
nuclear with a long-term strategy ensuring appropriate focus on, and timely identification and
resolution of, key issues re*ated to new nucl e

276. ReferringtotheGover nment 6 s ¢ o mBriish EmergytSacurity Stratedy eparticipants
to the Reviewbds nucl ear dfnarldar gnleinmmentsiting sirategy, at e d
starting from existing sites. Similarly, commitments on funding would need to be maintained.

277. The Review therefore recommends expediting the set-up of Great British Nuclear in early 2023,
ensuring the funding and skills required for Great British Nuclear to deliver on its role are in
place as soon as possible. In order to provide more investment certainty, the Government and
Great British Nuclear will need to set out as soon as possible in 2023 a clear roadmap with
interim targets and details of how the 2050 ambition are to be met, with pathways for different
technologies. They will also need to deliver on a siting strategy.

Streamlining regulatory processes

278. To ensure nuclear projects are not unnecessarily delayed, government should
streamline planning and consenting decisions, in line with its commitments set out in the
British Energy Security Strategy. These measures should seek to cut down timelines, whilst
continuing to drive compliance with the highest security standards. Sizewell C, a current nuclear
project under development, pointed outthati s ome i ssues are considered
permit/ consent granter, and on occasion the granters tale very different views on the issues
and the appropriate course ofacti on f or 2% proj ect. 0

279. In response to the Review, stakeholders stressed the need to overcome bottlenecks in
approving new reactor design through the Office for Nuclear Regulation (ONR), citing
resourcing issues at the ONR as well as the option to strengthen international cooperation on
reactor design, which could allow for a reactor design approved in one country to be equally
recognised in another. Government should ensure that the ONR is appropriately resourced to
match the 2050 ambition and explore the option for mutual recognition of reactor designs with
partner countries.

Strengthening domestic capability and supply chains

280. A growing nuclear industry can make a significant contribution to UK jobs and growth,
but rapid expansion of nuclear power could lead to some bottlenecks in supply chains
and skills pools. Many responses to the Review highlighted how the existing industry supports
UK jobs and growth, across a variety of skill sets, from construction to decommissioning.
However, they also highlighted that to match go
skills pools will need to grow significantly to meet demand over the coming years. In particular
in relation to skills, industry representatives agreed that cross-sectoral collaboration rather than
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competition would be beneficial, requiring some government involvement and potentially taking
a wider view than just the nuclear industry.

281. The responses to the Review also highlighted the need for more to be done to develop
domestic fuel enrichment capability, including the potential for UK processing facilities for
uranium and high-assay low-enriched uranium (HALEU) used in advanced reactors to reduce
supply chain risks. Stakeholders also highlighted the need for further government support for
businesses exploring export opportunities.

282. Based on the nuclear roadmap referred to above, Government, Great British Nuclear and
industry should identify potential bottlenecks and issues as relates to supply chain and
skills and agree actions to address these. They should also consider appropriate
commitments to boost the resilience of the UK supply chain.

Investing in technologies and exploring new opportunities

283. The Review heard about the opportunities that advanced modular reactors, and small
modular reactors, offer. Rolls-Royce, a developer of small modular reactors, stated that
fthese could create 40,000 UK jobs, add £52 billion of value to the economy and represent a
significant gr owt h 2T hese typesuohréattyrs cande delivdreal in SHéréer
timeframes and lower costs, though technologies are still to be proven and costs are uncertain,
particularly that of advanced modular reactors.

284. The Government has already stated its ambition for at least one of the two projects achieving
final investment decision in next Parliament to be a small modular reactor. To achieve this,
Government should take forward a programme-based approach in line with the nuclear
roadmap. This is to drive down costs and encourage competition whilst building UK export
capacities. A similar approach should also be taken for nuclear technologies at an earlier stage
of development, such as advanced nuclear reactors or fusion technologies.

285. The Review also agrees with stakeholders that maintaining UK funding for nuclear R&D
would be essential to help the UK maintain a competitive edge. The UK is well positioned
on nuclear R&D with dedicated research facilities, including for example the National Nuclear
Laboratory, on both fission and fusion. In addition, the UK has been leading on research to
decommission and clean up former sites.

286. When developing business models and programmes, government should also take into account
that different technologies may have different need. It will also be important for industry and
government to take a wider view and consider the role nuclear reactors could play in the wider
economyés transition, for example as relates to
small reactors in other technology hubs. As EDF pointed out:

iln addition to generating el ectrievolumgspflowucl!| e a
cost, low carbon heat. Historically this heat has not been utilised in the UK. But in the net

zero context, there are a range of future opportunities to take advantage of it, through for

example improving the efficiency of hydrogen production, providing energy for Direct Air

Capture processes, for synthetic fuels production and to support other industrial and
commercial heati®aig requirements. 0
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Mi ssi on: Set a

delivery

plan to doubl e down

through a programmatic approach for a next generation fleet of nuclear, supporting a high-
tech British industry covering the whole supply chain.

(0

Issue heard by the Review

Action recommended

Nuclear investments require stable,
long-term policy and funding
commitments to ensure investor
confidence given long lead-in times.

Government should implement reforms set out in the

British Energy Security Strategy to double down on

achieving the UKOGs nucl ear

9 Expedite the set-up of Great British Nuclear (GBN)
in early 2023, ensuring required funding and skills are
in place.

1 Government and GBN to set out clear roadmap in
2023, including interim targets to reach 2050 ambition.
Government to ensure funding is in place. As part of
the roadmap, government should assess the possibility
to increase the current ambitions supporting the
development of supply chain to service a fleet of
projects.

9 Roadmap to set out clear pathways for different
nuclear technologies (including small modular
reactors) and the selection process. This should
consider how to use programmatic approach to deliver
further cost reductions in a competitive environment.

9 Government to deliver on siting strategy by 2024.

Delays in obtaining planning
permission, environmental permits
and grid access add to timelines and
administrative burden.

Government should work with regulators, local
authorities, industry and key stakeholders to streamline
the planning and environmental processes whilst
maintaining highest security standards.

Timelines for receiving reactor
design approval can delay projects.

Government should ensure Office for Nuclear Regulation
(ONR) has necessary capacity to progress applications.
Government to explore potential to reduce timelines
through international cooperation that would allow
recognition of approvals by partner countries.

Bottlenecks to the supply chain may
impact on delivery timelines and
businesses may struggle to access
skills. There could be a lack of local
content.

Government should work with GBN and industry on UK

supply chain & skills. This includes:

9 On basis of the roadmap, identify key issues and
potential dependencies to address;

9 Agree commitment to boost resilience of UK supply
chain and monitor supply chain;

9 Build UK capacity and skills, provide the necessary
training and certification and explore synergies with
other sectors.
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Mi ssi on: Set a

delivery

plan to doubl e down

through a programmatic approach for a next generation fleet of nuclear, supporting a high-
tech British industry covering the whole supply chain.

(0

Some nuclear technologies with
significant potential require further
development to reduce costs and
opportunities for nuclear energy
outside the power sector are
underexplored.

Government should ensure continued funding and
support for new technologies such as advanced
modular reactors (AMRS) and fusion that could play an
important role in the future. Government should consider
how a programme-approach could be used to drive
down costs for AMRs in a competitive setting.
Government should also look at the opportunities the
nuclear industry provides outside the power sector,
for example heat or hydrogen.
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2.5 System flexibility

The high penetration of renewable generation within the energy system comes with the challenge
of supply side variability. Addressing this requires new thinking, smart systems and balancing
demand and supply, to meet the 2035 fully decarbonised power sector ambition and phase out
current, carbon-emitting sources of flexibility.

Overall, the Review finds this to be an opportunity for the UK, delivered by UK businesses and
benefiting consumers across the country. Estimates suggests flexibility services can lower the
costs of our system by £10 billion-£17 billion a year by 2050, by reducing the amount of generation
and network build needed to meet peak demand. It will create jobs, estimated at 24,000 by 2050,
and drive investment across the UK.

Schemes being rolled out across major energy providers this winter provide an insight to
the possibilities for households to access some of these benefits. Consumers will play an
active role, taking up new tariffs and adopting smart appliances that reward flexibility and balance
supply and demand variability in a hands-off way. This will all be made possible by harnessing the
power of data and digitalisation across our energy system.

Key recommendations:

91 By 2024, government should set a strategy for its market for flexible capacity, including pathways
for different technologies to 2035.

1 Government should continue to set ambitious targets for the remaining years of the four-year
smart meter framework.

9 Ofgem should maintain focus on a timely implementation of its market-wide half-hourly
settlement.

287. There is a clear and r i si ngeleckieity sytem. Mdstiseidies b i | i t
suggest electricity demand by 2050 could beroughyd ou bl e t odayds | evel of
demand.??” The electricity system needs to match generation and demand on a second-by-
second basis to keep system frequency stable and in balance. This can be particularly difficult
given the behavioural patterns of residents, which tend to consume electricity at similar times as
shown by Figure 2.10.228 System flexibility is the ability to adjust supply and demand to achieve
that balance, and to help manage locational constraints on the networks over different
timescales, from minutes or less to across seasons or even years. This is essential to keep the
grid operational in periods of high stress and to ensure security of supply. Improving energy
system flexibility is necessary for enabling cost-effective integration of low-carbon electricity
generation, particularly renewables.

288. A flexible system is underpinned by data and digitalisation and Government set out a first
Energy Digitalisation Strategy in 2021. Digitalisation is key to be able to handle the millions of
energy flows and data points every second from low carbon technologies, such as heat pumps,
solar, batteries, and electric vehicle charge points, connecting to the grid over the coming
years.
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2809.

290.

UK Demand Profile
The biggest demands on the grid typically come during the evening peak, from 5:30pm-7:30pm.
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Figure 2.10 Typical daily electricity demand profile for a UK household

The UK needs to change the provision of flexibility in the grid. Traditionally, flexibility has
been provided through supply, by decreasing or ramping up supplies to meet incremental
demands throughout the day. In this system, incremental increases in energy demands i or
peaks i have typically been met by fossil gas peaker plants that provide the flexibility the grid
needs. At current prices, these gas plants are extraordinarily expensive to run, feeding through
to higher prices for households. Also, to ensure the UK meets its target to provide affordable,
clean and secure electricity by 2035, gas or coal can no longer be called upon in the same
capacity. Therefore, the UK needs to replace the role that gas plants currently hold i both the
mid-merit roll to fill in the gaps between routine drop in wind and solar output, and as a hedge
against longer, more sustained periods of supply gaps. To do this, a mixture of supply-side
technologies will be required to perform these different roles, while smart management of
energy demands will ensure undue costs are not passed on to households.

This is an opportunity for the UK. It will be delivered by UK businesses and will benefit
consumers across the country. Studies show that a flexible grid could save the UK £10-17
billion per year by 2050 by reducing the need for dedicated back up generation for severe
weather events and grid reinforcement requirements to meet peak demand,??° create an
estimated 24,000 jobs by 2050, and drive investment across the UK.

2.5.1 Supply-side flexibility

291.

Future supply-side flexibility will be provided by storing renewable energy when it is abundant
for use when it is scarce (temporal shift); draw-down from areas of high abundance to those
where it is needed most (locational shift); or converting electricity into another low-carbon fuel
using electrolysis for either direct use or storage (vector shift). This will need to happen at
different scales; from multi-GW storage options and international interconnectors to domestic
batteries and more local flexible solutions.
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292.

293.

294.

295.

296.

The Government and Ofgem set out their plan for managing supply side variability in the Smart
Systems and Flexibility Plan.?®! The Review found this comprehensive in setting out short
duration (intra-day) solutions.

Stakeholders told the Review that government could provide more clarity on long duration
(between day and beyond) solutions for managing so called dunkelflaute events, periods of low
wind and low solar generation potential. There are a variety of methods that could be deployed
to manage these events.

Long-duration storage of low carbon power could be achieved through various technologies,
including pumped hydro storage, flow batteries and the conversion of power to hydrogen and
back to electricity. Many of these are emerging technologies which have the potential to support
growth and jobs. Government has not given indications of the proportional mix to deliver the
required storage nor set out a market framework. This is impacting investment through
insufficient demand signalling.

Multi-purpose interconnectors could provide the required flexibility drawing from international
sources when conditions in the UK will not generate the required power from renewables and
similarly can be used to export power at times of excess generation in the UK.

Dispatchable power may also play a role, including hydrogen, pumped hydro and gas, which
will increasingly be abated with carbon capture technologies, known as power CCUS.
According to BP, thereremainsfiuncer t ai nty of future de®and
General Electric recommends the Government clarifies expected volume for power CCUS by
2035 to provide confidence to investors and technology companies.?®® Analysis shows that
investment in 5GW of power-CCS by 2030, as opposed to the counterfactual of 1GW, would
save £1.5 billion and 10MtCO2 by 2040, even if gas prices stayed at 2022 levels.?** The
Government 6 s c al Hefufure policg framealverk for ¢he aelivery of power with
CCUS stated that we may need to deploy up to 10GW of power CCUS by 2035. Currently
however, investment and government support does not necessarily reflect this ambition since it
is unclear how much of this will be deployed. Clarity on expected deployment would create
an important demand signal for investors into power CCUS.
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CASE STUDY: National Grid E S O 6 8turE Energy Scenarios

WhiletheGover nment remai ns

Future Energy Scenarios provide an indication as to how future flexibility may be provided. In the
most ambitious scenario, Leading the Way, the National Grid reaches 98% clean power by 2030

agnostic

t o

t he

mi X

and energy storage capacity reaches 30GW (130 gigawatt-hours) by 2030, which would be
dispatched instead of fossil gas. This storage is predominantly met by 20 GW (37 GWh) of
batteries in 2030, up from 1.6 GW (1.6 GWh) in 2021 and 5GW (65GWh) of pumped hydro in 2030

up from 2.4GW (26 GWh) in 2021.2%

Although gas will remain important to the broader energy system as a transitionary
fuel, by 2035 unabated gas usage in the power sector makes up nho more than around 2%
of domestic generation under all scenarios, and in Leading the Way all unabated

gas generation capacity is phased out by the end of 2035. This is mitigated by growth in
interconnection, storage and hydrogen generation, as well as additional demand reduction from

Demand Side Response technologies.?3¢
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Dispatchable Electricity Supply Sources in Leading the Way
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Figure 2.11 Dispatchable electricity supply sources in Leading the Way scenario

Provide greater clarity on the market for flexible capacity

By 2024, government should set a strategy for its market for flexible capacity, including

pathways for different technologies to 2035.

of

297. This Review recognises the inherent uncertainty over predicting exact energy mixes, and does

not therefore propose a specific target for technological solutions to address the challenge of
providing energy during long periods of low renewable generation. However, acknowledging

what we have heard from stakeholders, the Review proposes a more holistic solution that could

help provide investor certainty.

298.

The Review recommends that, by 2024, government should set a strategy for its market for

flexible capacity, including pathways for different technologies to 2035 and a market framework.
This will give confidence to investors in different technologies and provide the necessary
signals to network infrastructure providers. At a minimum this should cover long-duration
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storage (including whether current levels of R&D funding are sufficient) and the different roles of
dispatchable power (power CCUS and hydrogen).

2.5.2 Demand-side flexibility

299. A smart and flexible energy system will empower households and industrial actors alike.
Smart meters, technologies, tariffs and servicesi driven by greater access to high quality
energy data i will enable consumers to change their consumption patterns to match times of
cheap and abundant low carbon electricity, give consumers greater control over their energy
use and save money by helping to balance the energy system.?*” These actions will become
increasingly important and beneficial as electricity demand is expected to roughly double due to
the electrification of transport, heat and industrial processes.?® They will reduce the need to
overbuild the grid to account for winter days where demand could be double that of milder days.

300. Today, industrial and commercial consumers are already providing demand side
flexibility whereas participation from households is still relatively nascent. During the
Review, we have consistently heard that consumer flexibility provides broader benefits to the
energy system and households.

301. To be successful, consumers need the tools and incentives to offer flexibility. Smart
meters underpin a flexible energy system by providing consumers and energy providers data to
inform decisions on shifting demand.?% For instance, if consumers charge their electric vehicles
(EVs) at low demand/high supply times of the day, drivers would be able reduce their costs
whilst the costs of operating the energy system would be reduced.?*° Some services may do
this in a smart way.?4!

e Y
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302. Heat pumps can also load shift to a degree. This is partly determined by the thermal mass of
the building they're heating but mostly by the ability to pre-heat homes and have access to a
thermal storage medium such as a hot water tank or phase change materials. Octopus Energy
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analysed the consumption data for around 1000 heat pump users on their Agile Octopus tariff
and found they were able to reduce their peak usage by 73% by automatically programming
their heat pump to come on at off-peak times.?*? This saved users 20% on average on their
annual heating bill versus the equivalent flat rate tariff i £210 per annum for an average home
at current prices.?*® These savings are already possible with a basic programming feature
(standard in all new heat pumps) and a smart tariff. However, they could be even greater with
more intelligent controls, which consider factors such as weather, home profile, heat pump

operation/efficiency and linking to grid flexibility services.

-

Heat Pumps and Load Shifting

Octopus Energy saw a 73% reduction in peak usage compared to the average use of gas boiler customers.
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Figure 2.13 Heat pump potential to load shift

303. The potential for consumer demand flexibility is being trialled this winter by major energy

providers in the UK through the
get paid for shifting their energy usage out of peak times.

ESOO6 s

demand

Give households the technical capability to participate in providing flexibility to

the system

Government should continue to set ambitious targets for the remaining years of the four-year

smart meter framework.

304. To build on the successful consumer demand flexibility trials, the Government should continue
to set ambitious targets for the remaining years of the four-year smart meter framework. The
widespread provision of smart meters acts as a pre-cursor for the adoption of time-of-use tariffs,
as it allows for major utility companies to have the data points that facilitate signals being sent
to consumers. As of the end of September 2022, about 30 million energy meters (about 54%)
were smart or advanced. The smart meter rollout is estimated to generate total bill savings to
households of £5.6 billion over the course of the rollout, which will likely have improved given

high forecasted energy prices.?**
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Accelerate market reforms to provide financial incentives for consumer flexibility

Ofgem should maintain focus on a timely implementation of its market-wide half-hourly
settlement.

305.

306.

TheReviewal so supports the findi rBgpatSygsitem8iapeEd and Of
(2021). Ofgem should maintain focus on atimely implementation of its market-wide half-

hourly settlement. Half-hourly settlement is a key requirement for the smart tariffs that support

flexibility services and is already in place for larger consumers (industrial, commercial, and

public sector). However, mostdomesticc ust omer s ar e <afthtolued ydn ba sb rs¢
estimates of when they use electricity, based on a profile of the average consumer usage and

their own meter reads (taken over weeks and months). Whi | e we wel cnoarket- Of g e m¢
wide half-hourly settlement reforms, we ask Ofgem to maintain or bring forward if feasible its
i mpl ementation date in | ight of r analgsis predicteithat e as e

market-wide half-hourly settlement (MHHS) will bring net benefits for consumers in Great Britain
of between £1.6 billion and £4.5 billion over the period 2021-2045.24°

The Review also recommends that the wider reformation of markets within REMA should
focus on rewarding flexibility, in line withthe Gover nment 6 s far befaiémarkets.e s
The existing suite of balancing services is complex and increasingly unable to meet the
operability challenges of a low carbon energy system. A more decentralised electricity system
has also led to fragmented processes and inadequate coordination across markets. There is a
need for improved alignment of procurement processes across distribution, transmission and
ESO ancillary services as well as improved coordination across parties. Similarly, it is important
that the energy retail market supports an efficient and flexible energy system and incentivises
consumers to participate and benefit from the system transformation. As part of wider reforms
to the energy retail market, Government will need to address remaining barriers to the
development and uptake of new supply proposition, including smatrt tariffs.
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2.6 Making our fuels greener

307. Whilst demand for power is set to increase, we will still need liquid and gaseous fuels in areas
that are harder to electrify, alongside other measures such as energy efficiency measures and
technologies which are explored throughout this Review.

2.6.1 Hydrogen i a clean, flexible energy carrier

Hydrogen will play a vital role in our future energy mix. Given the nascency of the sector, the UK
could be a global leader, reaping huge growth and employment opportunities. However, the UK
faces areal risk of losing out on the international stage if it does not move quickly to
implement its business models and regulatory frameworks.

Key recommendations:

1. By the end of 2023, develop and i mpl ement a
roadmap for the scaling up of hydrogen production.

2. Deliver transport and storage business models as soon as feasibly possible and take a
pragmatic approachtos upport key 6éno regretsd transpor

3. Continue the hydrogen heating community trials, to inform decisions on the role hydrogen can
play in heating. Additionally, by the end of 2023, government should update its analysis of the
whole system costs of the mass roll out of hydrogen for heating, in order to ensure that the case
for economic optimality and feasibility still holds.

308. Hydrogen is a critical component of our broader strategy to deliver energy security, create
economic growth and reach net zero. The production of hydrogen provides an important
transition moment for the offshore industries, at the same time as helping to decarbonise
foundational and energy intensive industries. In a decarbonised energy system, there will be
a need to replace high-carbon fuels in hard to abate industries and provide flexible energy
for power, industrial processes and heavy transport.

309. Low carbon hydrogen could play a significant role, for example, in lowering the carbon
intensity of steel production by providing an alternative to coking coal and other high-carbon
fuels currently used for industrial heating. It could also be fundamental to achieving the full
decarbonisation of shipping, aviation, and road transport, with potential in areas of heavy
transport such as heavy goods vehicles, buses, and trains.

310. The hydrogen transition presents a significant economic opportunity for the UK and
could transform our North Sea energy industry and industrial heartlands. In July 2021, the
Hydrogen Council estimated total global investment into the hydrogen economy will reach $500
billion by 2030.24

AiThe UK i s a pr i mearlphhydrogdn. Thioisidee td North SeacC@2

storage, wind power, and proximity to European demand. There is significant potential for

the UK to develop hydrogen as an export market i boosting investment in UK industries for
production, transport, and storage, and suppor
net energy exptirshelr by 2040. 0
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311. Investment in hydrogen to de-risk early projects is expected to unlock 12,000 jobs and over £9
billion of private sector co-investment by 2030 in production alone.?*® The market will also be on
our doorstep. The EU6 s a mb totimpart®0GWsof H2 electrolysers by 2030, presenting a
huge opportunity for the UK.?4°

CASE STUDY: Octopus Hydrogen and Geopura

Octopus Hydrogen and GeoPura have joined forces to deliver real alternatives to fossil fuels and
accelerate the decarbonisation of a wide range of industries. Octopus Hydrogen provides a home-
grown, reliable and cost-competitive source of green hydrogen.

New software from Octopus Hydrogen optimises electrolyser usage, helping to balance the
electricity grid, drive efficiencies and reduce costs. Octopus Hydrogen has its first electrolyser pilot
project at MIRA Technology Park in Nuneaton, with more sites in development for 2023.

GeoPura uses green hydrogen at off-grid locations where their Hydrogen Power Unit (HPU)
converts it to zero emissions electrical power. This is used for operations that would traditionally be
powered by diesel generators. For example, construction applications, film and TV production, and
planned grid outages. Unlike diesel generators, there are no nitrogen oxides or particulate
emissions and very little noise pollution. Over the next ten years Octopus Hydrogen plans to supply
GeoPura with six tonnes of green hydrogen per month.?%°

312. El ectrolytic hydrogen (sometimes referred to
opportunity for the UK on the global stage. Demand for electrolysers in the EU is expected to
increase by a factor of 650 by 2050, compared to 2020 levels.?>! The EU is moving quickly to
increase its market share in electrolyser design and manufacture, and the UK must follow suit.
The UK has competitive strengths in the design and manufacture of electrolysers because of
existing facilities and strong academic research,?®? and the UK has already proven it can export
electrolysers with ITM Power winning multiple European contracts to date. The Offshore
Renewable Energy Catapult estimate that the production and overseas export of electrolysers
would produce up to £320bn of GVA and 120,000 jobs by 2050.%%2 As discussed in Part 1,
electrolytic hydrogen becomes ever-more crucial for achieving net zero in case high gas prices
persist globally.

313. However, low-carbon hydrogen production has yet to take-off. Currently, the most common
way hydrogen is produced is from steam methane reforming or coal gasification from fossil

fuels, which releases CO,i nt o t he at mospher e ( 6g rcarlyoninethddso g e n ¢

of producing hydrogen, where CO; released from this process is captured using carbon capture

and storage (O6blue hydrogend) or where the hydr
using renewable el ectridcridgené),e ca rrexistegtitri tcu alrl yo gr

314. This is down to a combination of:

1 Costi hydrogen is currently significantly more costly to produce and use than other fuels.

Al ongside O6blued and 6greend6 technol ogieshbei ng

6greyd hydrogen, the dependency on input fuel
for electrolytic hydrogen) is a significant factor, and these have seen substantial price rises in

the past 18 months.?5* Capital expenditure on hydrogen production is also significant and

needs to fall quickly to reach competitiveness.?>®

1 Policy/regulatory uncertainty i a range of legislative changes are necessary to give
investors the confidence they need to establish and scale up hydrogen businesses. These
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include establishing the legislative framework for business models across the value chain and
an updated regulatory framework for production and end-use. Whilst some of these have been
trailed, they are not currently in place, presenting a significant barrier to progress.

1 Delivery challenges i slow growth has inevitably been caused by technical challenges
associated with deploying first-of-a-kind technologies across the value chain and coordinating
activity across a broad range of stakeholders and multiple levels of government.

315. Government has made some progress in creating the conditions needed to kick start low
carbon hydrogen production in the UK. The British Energy Security Strategy set out the
ambition to raise the UK6s | ow carbon hydrogen
signalling intent to be a global leader. To support this ambition, the Government has launched a
£240 million Net Zero Hydrogen Fund to support low carbon hydrogen production, set out a
plan for the Hydrogen Business Model to provide revenue support for low carbon hydrogen
production, consulted on a business model for hydrogen transport and storage infrastructure,
supported end use through the £315 million Industrial Energy Transformation Fund, and
developed a low carbon hydrogen standard.

316. However, we must move further and faster. For hydrogen to play arole in our journey to
net zero, we need to transition quickly towards blue and electrolytic hydrogen. The US
I nfl ation Reduction Act, and more recently Cana
up to 40% for hydrogen production, has ramped up global competition for investment. If we are to
secure a position as a leader in the global market, predicted to be worth $2.5 trillion by 2050,2°¢
we need to secure final investment decisions for notable projects in the early-mid 2020s.

CASE STUDY: HyNet

The HyNet cluster will provide the infrastructure to produce, transport and store low carbon
hydrogen across North West England and North Wales. There will also be the infrastructure to
capture, transport and lock away carbon dioxide emissions from industry. HyNet will both upgrade
existing infrastructure, as well as develop new infrastructure. This includes underground pipelines,
hydrogen production plants and storage facilities.

Cumulative CAPEX for the Project is £17.7 billion with OPEX of £29bn. Total GVA impact in the
North West is calculated to be £17 billion to 2050. Overall, average annual job generation is
projected to be 6,000 jobs for the North West and 11,000 for the UK. Average annual GVA
generation for the North West is assessed at £528m and £954m for the UK.257

Provide long term certainty and visibility of funding for hydrogen production

By the end of 2023, the Government should develop and implement an ambitious and pragmatic
61Wear 6 delivery roadmap f or t h &hissoadmiag shogld inchudeo
detail on the plan for Track-2 decisions and should also include clear indication of how much
capacity government hopes to procure through each future allocation round, including for
electrolytic hydrogen, and how the UK will support growth of the electrolyser supply chain.

317. A report for BEIS by Frontier Economics in 2020 concluded that a business model to provide
revenue support to hydrogen producers would be more likely to achieve our objectives
than alternative models of end user subsidies or obligations on fuel suppliers or end users.?>®
At the evidence roundtables hosted by the Revie
recent confirmation that it will take forward this model.
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318. However, we have also heard from a range of hydrogen stakeholders, such as Hydrogen UK,
that the Government is not moving quickly enough to legislate for this to avoid investment going
elsewhere.?® It is crucial that deployment of this business model is not delayed.

319. Furthermore, in order to capitalise on our strong regulatory framework and continue competing
for international investment, we must provide investors with long-term funding certainty.

320. The US recently introduced significant tax incentives as part of their Inflation Reduction Act to
encourage hydrogen production and carbon capture technologies. This includes tax credits of
up to $3.0/kg tax credit for hydrogen, and $85/ton for Carbon Capture and Storage (rising to
$180/ton for Direct Air Carbon Capture).

321. Stakeholders are clear that this is part of the race to net zero, and will attract investment
towards the USA and thus away from the UK. However, they have also reflected that the UK
revenue focused model is equal to, or in some cases better than, the USA business model of
tax credits, and that the UK regulatory environment is still more favourable than the US.26°

322. However, stakeholders have told the Review that, in order to remain competitive, the UK
must quickly match the long-term funding certainty that the Inflation Reduction Act has
brought.

323. This Review therefore recommends that:

1 Government should deliver hydrogen business models as soon as legislation allows, to
provide Exchequer funding for hydrogen production and start awarding Hydrogen Business
Model contracts to producers in order to rapidly scale production.

i Government must develop a long-term roadmap for hydrogen production.

324. Clear policy direction is vital for the growth of any new technology. In 2021, government
published its Hydrogen Strategy, however we have heard from stakeholders that there has
beenafil ack of direction from Go%! &hisinohelestalackof hydr og
clarity on the plan for production beyond 2030, details on Track-2 allocation, and how the
Hydrogen Production Business Model will be implemented.

325. The scale up of electrolytic hydrogen is dependent on electrolyser build rates and the
supply of the critical raw materials required, but there is uncertainty in this area.
Research shows that most of these materials are subject to a moderate to high supply risk and
are concentrated in a small number of countries.?¢? Global competition is likely to increase for
critical minerals, such as those used in Hydrogen technologies, and sustained supply
constraints may |l ead to a slowing in down in th
is a concern that i s bei CuicabMindral=Stragegyd t hr ough t h
326. This report therefore recommends that, by the end of 2023, the Government develop and
implement an ambitious and pragmatic 10-year delivery roadmap for the scaling up of hydrogen
production. This should be used to inform an overarching R&D roadmap, which we explore in
Pillar 6.

327. This roadmap should include detail on the plan for Track-2 decisions and should also include
clear indication of how much capacity government hopes to procure through each future
allocation round, including for electrolytic hydrogen, and how the UK will support growth
of the electrolyser supply chain.
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328. This could also consider amendments to the Renewable Transport Fuel Obligation (RTFO) to
encourage greater levels of electrolytic hydrogen production. For example, we have heard
though the Call for Evidence that the additionality rules currently restrict hydrogen production:

AiProducers should only have to prove-mbonthat hydr
window as renewable electricity, rather than 30-minute windows as the RTFO consultation
had proposed. This would maxi mise green §ydrog

Accelerate the plan for hydrogen transport and storage

Government to deliver transport and storage business models as soon as feasibly possible and
take a pragmatic approach to support key Ono

329. The development of the transport and storage network is vital for the growth of the UK
hydrogen industry.

330. TheGovernmentds plan is to designh new business mi
infrastructure by 2025. According to several stakeholders, including the Energy Networks
Association and SSE, investment decisions are likely to be needed sooner than 2025 to support
hydrogen production projects and allow appropriate construction time for the scale of
infrastructure required.?®* Lead times for large scale transport and storage projects are long and
there is therefore a risk of missing 2030 targets if investment decisions are not made soon.?%®

331. We recommend that government delivers the transport and storage business models as soon
as feasibly possible.

332. |l n the interim, government must take a pragmat.i
transport and storage projects, taking steps to enable anticipatory spending and
progress these as quickly as possible.

333. This could be supported via an extension of the existing natural gas RIIO framework, allowing
optimisation at pace across methane and hydrogen network requirements ahead of a full
framework being delivered.25¢

Take a system wide approach to develop hydrogend strategic role in the power system

Future System Operator (FSO) to take forward a role in setting out a system plan for
hydrogen, considering the interactions between hydrogen storage and balancing renewables for
the decarbonised grid.

334. Hydrogen could play an important role in a fully decarbonised power system. Electrolytic
production and hydrogen storage can provide flexibility, and flexible power generation can be
facilitated by using hydrogen as a fuel i helping to balance a more variable renewables-based
electricity grid. There are potentially multiple distinct roles*i for hydrogen to play and the overall
costs and benefits of some still need to be better understood (for example, of the interaction of
hydrogen storage costs and its potential to act as inter-seasonal storage).

Xl These include: 1) flexible generation (i.e. using hydrogen to fire turbines in power generation plants); 2)
using electrolytic production to help balance the intermittency and location of renewables which can result
in economic curtailment or network constraints; and 3) using hydrogen storage to provide inter-seasonal
long duration energy storage.
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Future System Operator (FSO) to take forward a role in setting out a system plan for
hydrogen, considering the interactions between hydrogen storage and balancing renewables for
the decarbonised grid.

335. The UKé6és geography is favourable for hydrogen s
which have the potential to store 9TWh of hydrogen for long duration storage.?%” Long duration
energy storage could provide between £13 billion and £24 billion in savings to the electricity
system between 2030 and 2050, with the largest possible savings deriving from hydrogen
storage and power.2%8 This is explored further in the final section of this Pillar.

336. Regarding flexible generation, BEIS has commissioned external analysis to evidence the need
and case for market intervention to support hydrogen to power applications. Electrolysers can
ramp production up and down quickly, and so can be placed in areas of potential constraints to
soak up excess generation, avoiding lost power and curtailment costs whilst producing a
versatile and low-carbon fuel ¥V

337. Given these co-benefits of grid flexibility and balancing the future power system, we
recommend that the Government takes a system-wide approach to developing hydrogen
as a strategic storage asset.

338. We recommend the Future System Operator (FSO) take forward a role in setting out a system
plan for hydrogen, considering the interactions between hydrogen storage and balancing
renewables for the decarbonised grid. In doing so, the FSO must consider hydrogen in parallel
with the electricity and gas networks.

339. We also recommend that government, with support from the FSO, takes decisive
leadership on naming priority areas for minimum viable pipeline and storage
infrastructure, providing strategic direction that shows how we will link up demand and
supply. We need early identification of strategic assets that are critical enablers of other
infrastructure and therefore require at risk investment.

Do not stand still on demand

Government should continue the hydrogen heating community trials, to inform decisions on the
role hydrogen can play in heating. Additionally, by the end of 2023, government should update
its analysis of the whole system costs of the mass roll out of hydrogen for heating, in order
to ensure that the case for economic optimality and feasibility still holds.

340. A recent report by McKinsey and Hydrogen Council stressed that demand visibility was of vital
importance for government in scaling up hydrogen deployment.?%° They recommend that policy
makersshouldi ena bl e de ma n degwatory cetiainty bytagoptiagiedally binding
measuresésuch as targets or quotas-ufershygytoogen
These can create o6ripple effectsd through the v
manufacturing, and infrastructure.

xv. Dynamic Dispatch Model (DDM) reference case analysis suggests economically curtailed electricity could
increase from 50-100 TWh in 2035 to 110-220 TWh in 2050. Although dependent on the scale of
electrolytic hydrogen production, operating models of individual plants and policy design, some electrolytic
projects are likely to also make use of new build renewables (and potentially nuclear) for hydrogen
production.
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341.

342.

343.

344,

345.

346.

It is also possible to give visibility to demand and catalyse investment without adopting legally
binding targets. For example, by testing and evidencing the licensing, consenting, and
regulating regime. Developing the evidence to determine the end uses that achieve highest
carbon savings and cost efficiencies can also help drive investment.

The Review therefore recommends that government deliver a comprehensive
programme of trials and projects across different end use technologies and sectors to
expand the evidence base for determining most suitable end uses of hydrogen.

Wherever possible, these trials and projects should be locally-led and place-based,
focusing on areas where the use case is strongest, and a hydrogen eco-system can be
supported by co-locating supply and demand.

For example, more hydrogen transport hubs should be considered,?”° supporting areas such as
the South West, where leading organisations have formed a hydrogen consortium to create an
infrastructure ecosystem to bring the benefits of hydrogen and drive growth and jobs in the
region. The collaboration creates links between supply and demand centres in the region,
enabling partnerships across sectors that will drive the development of hydrogen infrastructure
and technology.?”* Expanding into more hubs will help grow the evidence base and give local
areas more options for decarbonising.

As has been done with production through the clusters, we recommend Government
provides early certainty where possible on likely locations/hubs for demand. This will
provide investors with greater confidence and encourage greater anticipatory investment into
infrastructure in certain areas.

Government should continue the hydrogen heating community trials, to inform decisions on the
role hydrogen can play in heating. Additionally, in light of recent high energy prices and
projections for this continuing, government should, by the end of 2023, update its analysis of
the whole system costs of the mass roll out of hydrogen for heating, in order to ensure that the
case for economic optimality and feasibility still holds. This analysis should also consider any
relevant evidence emerging from the preparations for the hydrogen heating community trials.

Sustainable biomass-based and other low carbon fuels i a key component of the
future energy system

Sustainable biomass and other low carbon fuels play an important role in the net zero
transition as a flexible resource to replace fossil fuels. Biomass technologies also have the
potential to generate negative emissions. However, stringent sustainability criteria are needed to
guard against adverse impacts on a finite global supply and government will need to identify priority
uses to provide investment certainty. More should also be done to encourage sustainable UK
biomass production.

Government should publish its Biomass Strategy as soon as possible

113



347.

348.

349.

350.

351.

352.

Sustainable biomass plays a key role in the net zero transition of the energy sector, as a
resource for the production of low carbon fuels, renewable electricity and hydrogen. As an input
for deployment of bioenergy with carbon capture and storage it could also generate negative
emissions in the future. In 2021, biomass provided the energy for about 13% of power,?7? 5% of
road transport fuels?”® and 7% of heating.?’* Bioenergy Carbon Capture and Storage (BECCS)
is an integral part of the Net Zero Strategy scenarios, providing the single largest source of
negative emissions® required to offset residual emissions in 2050.%275 Biomass use in the
power sector and BECCS are also covered in the sections on renewable electricity and CCS.

Sustainable biomass is considered a renewable low carbon energy source because the carbon
it contains has only recently been removed from the atmosphere and can be regrown, in
contrast to fossil fuels, where the carbon was sequestered millions of years ago. Key types of
biomass currently in use include wastes and residues from food, agriculture, forestry and other
processing operations as well as virgin food and feed crops.

Different types of biomass can be processed into a wide range of fuels (e.g. biofuels,
biomethane, pellets) used across different parts of the economy, often as a direct replacement
for fossil fuels. This also includes electricity production capacity i contributing a baseload
complementing intermittent renewables i and hydrogen production, both possible with carbon
capture and storage. The production of the different fuels may yield wider co-benefits and co-
products. However, the production may also carry certain environmental risks.

Therefore, it is critical that any biomass adheres to a stringent set of sustainability criteria, to
guard against unintended adverse impacts like land use change leading to deforestation,
particularly as part of global supply chains. Availability of sustainable biomass is finite and the
global transition to low carbon electricity and fuels will increase pressure on supply. Biomass is
also expected to play a role in the decarbonisation of other sectors (such as in construction and
chemicals) where it can be used as a raw material to displace fossil fuel inputs, for example
bioplastics and biochemicals. Use of this resource will therefore need to be prioritised where
limited alternatives are available. In some sectors this use will only be transitional.

The UK has an established industry, using both domestic and imported biomass, though the
UKb6s use of bioenergy is growing f a’pomntingtoh an
possible future increased dependence on other countries for this energy source. Domestic
production of certain types of biomass (fast-growing trees and perennial grasses) will need to

be significantly increased to secure the scale of land-based carbon sequestration necessary by
2050.%i Done sustainably, this can potentially bring wider environmental benefits, but to

manage competing demands on land and achieve domestic increases with multiple benefits,
careful spatial planning is required.

To provide clarity as soon as possible, the Government should publish a Land Use
Framework, alongside an analysis of incentives for land managers to grow biomass and
a plan for how to improve those incentives. This needs to clearly set out how the public,
private and local decision-makers can achieve the multiple goals for land use set out in the Net

XV

Xvi

XVii

Various Whole System Energy models reviewed here (UK TIMES, ESME, CCC modelling) show the need
for BECCS technologies to deliver well over half (and often close to 70%) of negative emissions from
engineered greenhouse gas removals, as well as at least a third of all sequestered emissions (including
nature-based removals).

Mostly from agriculture, aviation and industry.

According to all scenarios modelled in the Net Zero Strategy and other reviewed Whole Energy System
models.
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Zero Strategy, including increased biomass production (see Pillar 3 for a longer discussion of
the Land Use Framework). There may also still be the potential to increase collection and use
of wastes and residues, provided these are in line with the waste hierarchy and waste reduction
targets. Land use implications and the fact that some biomass may be provided at lower prices
by other countries will also need to be considered.

353. Apart from biomass, other waste sources such as the fossil fraction of mixed waste
streams (for example unrecyclable plastics) or waste fossil gas as well as electricity
(power-to-liquids) can be used in the production of low carbon fuels other than hydrogen. In
particular in the aviation industry, there are currently several projects looking at so-called
recycled carbon fuels. To ensure these fuels deliver carbon savings, it will be important to
ensure that these adhere to waste hierarchy principles and potential reduction in waste streams
is considered.

354. The Review heard from industry representatives that there are significant growth opportunities
for biomass and other low carbon fuels across different sectors, including BECCS, industrial
applications including biorefineries and biochemicals, hydrogen, heat and transport fuels. In
regards to the latter, many respondents highlighted the economic opportunity sustainable
aviation fuels (SAF) could play for the UK, provided the UK can establish production sites early
(see also transport section in Pillar 3).

355. Respondents to the Review highlighted that many of the production sites are dispersed across
the country and, for example in case of liquid fuels, often in areas in need of regeneration close
to former and existing refineries. Many respond
in establishing the regulatory framework and rigorous sustainability criteria also provides a
competitive edge in terms of influencing international regulation and economic opportunities for
services and goods.

356. However, businesses also highlighted the need for clear policies, including an
understanding of the priority use order for different biomass uses. They also urged for the
Government to deliver on related reforms on waste (ensuring for example a separate
collection of different waste streams) as well as on sector-specific policies, for example a
SAF mandate (see Pillar 3). In particular in the heat sector, businesses highlighted the
need for a clearer vision from government what role different technologies may play in the
transition to net zero.

357. Stakeholders also commented on the need to receive early indication on what is to follow on
from support schemes coming to an end, such as the Green Gas Schemes in 2025. Given
competition across sectors, some stakeholders also pointed out the need to avoid competition
between support schemes.
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2.6.2 Reducing emissions from current oil and gas production

It is clear that we need to transition away from oil and gas. However, demand will remain as we
transition towards net zero. We therefore need to decarbonise the upstream oil and gas
process as quickly as possible.

To reduce emissions from oil and gas production, government should:

1
1

358.

359.

360.

Accelerate the end to routine flaring from 2030 to 2025.

Ensure all new oil or gas fields have abatement built in now to avoid backwards engineering
when they are electrified

Ensure the Climate Compatibility Checkpoint is an effective tool now to shape policymaking

Consider setting fossil fuel producers operating domestically a 10% storage obligation target to
restore carbon dioxide to the geosphere by at least 2035, separate to any investment on nature-
based solutions.

Recognise the importance of geological net zero and work to align international ambitions
toward geo zero by 2050, in line with net zero.

The 2023 consultation on the long-term tax treatment of the North Sea must include an option to
create a hypothecated net zero fund

Dependent on the response to the consultation, by the end of 2026, HMT should set out a long-
term plan for replacing the Energy Profits I
revenue for investment into clean offshore technologies and/or energy efficiency improvements

Ensure greater transparency and data from industry on the carbon intensity of oil & gas (O&G)
imports, and also from the North Sea Transition Authority (NSTA) and industry on O&G that is
produced.

Publish an offshore industries integrated strategy by the end of 2024.

We need to reduce our reliance on hydrocarbons as quickly as possible. The shift away
from oil and gas will reduce our susceptibility to volatile energy prices and increase our energy
security, save consumers money on their energy bills, and play a crucial role in meeting carbon
budgets and the net zero target.

However, as set out in the previous section, this cannot happen overnight because of the
need to meet present demand for hydrocarbons and protect our energy security. The
domestic oil and gas industry is an important industry for the UK economy, both historically, and
for the future. It supports hundreds of thousands of jobs and is expected to invest £100 billion by
2030.277 It has a world class supply chain, skills base and infrastructure stock that will be crucial
for decarbonising the UK Continental Shelf (UKCS) and creating an offshore energy system as
we transition towards offshore wind, CCUS and hydrogen. Given its importance to the economy,
the transition to decarbonise the UKCS must be equitable. We must do it in a way that protects
British jobs, industry, and consumers.

Government, industry and the regulator (the North Sea Transition Authority, NSTA) have a
plan to reduce emissions. Greenhouse gas emissions from upstream oil and gas activity
accounted for 4% of net UK territorial greenhouse gas emissions in 2020 according to data from
the National Atmospheric Emissions Inventory.?”® Around 70% of emissions from oil and gas
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production come from powering oil and gas platforms by combustion of either natural gas or
diesel, with the next largest cause being flaring at 22%.27°

361. As part of the North Sea Transition Deal (NSTD), a 50% emissions reduction target for 2030 was
agreed for the upstream industry. The North Sea Transition Authority (NSTA) also produced the
Net Zero Stewardship Expectation, which mandates that new field developments demonstrate
initiatives to reduce emissions.

362.Industry has played arole as well. In 2021, the UK offshore oil and gas industry published its
Methane Action Plan?® to reduce emissions and flaring. The Plan commits to a 50% methane
emission reduction by 2030 (against a 2018 baseline). Furthermore, the sector will: through
indi vi dual assets, seek to accelerate compliance
Initiative ahead of 2030; and commit to the Oil and Gas Climate Initiative (OGCI) 2025 methane
intensity commitment.

Barriers to decarbonising upstream oil and gas

363. There is a significant capital cost of building new offshore transmission infrastructure
and/or investment needed to retrofit existing infrastructure so that it can run on electricity.
The financial incentive to electrify is not present as businesses often do not account for wider
societal benefits that their spending will bring. Similarly, operational costs act as a barrier to
electrification, making schemes unattractive or uneconomical.

364. Lack of regulatory clarity is another challenge. Clarity on consenting pathways is needed to
facilitate electrification of offshore infrastructure. Industry has said that the regulatory regime for
platform electrification is currently too complex, with developers requiring different approvals from
a range of regulators, slowing down deployment and making it hard to get electrification off the
ground. For example, electrification projects in the Central North Sea wanting to use a single
offshore wind turbine to supply renewable power to Floating Production and Storage Offshore
(FPSO), face a lack of clarity in two areas. Firstly, on consent for the wind turbines, it falls across
the Marine Scotland and Crown Estate Scotland jurisdictions, and outside of Innovation for
Targeted Oil and Gas leasing areas. Secondly, there are questions over how CfD rules will apply
to the floating offshore wind, for example whether the proportion of wind power fed to shore can
remain eligible for CfDs with proportion to oil and gas.

365. Access to grid connections is a huge challenge for the sector, given potential grid
reinforcement requirements and/or competition from other industries to access the onshore grid.
Generation connections improve the economics of otherwise significantly negative net present
value of electrification projects by allowing power from a windfarm (typically over-sized beyond oll
and gas operators6 needs) to be exported to the

Accelerate efforts to decarbonise upstream production

Accelerate the end to routine flaring from 2030 to 2025.

Government should ensure all new oil or gas fields must have abatement built in now to avoid
backwards engineering when they are electrified.

Government should ensure the Climate Compatibility Checkpoint is an effective tool to shape
policymaking.
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366.Accordingtothe NSTA, fiThe UKCS has enormous potenti al
oil and gas installations and support the decarbonisation of the wider UK e ¢ o n 0%y . 0

367.The Climate Change Committeebs (CCC) opti mal
emissions by 2030 is 68%, from 2018 levels.?®? This is significantly more ambitious than the 50%
for 2030 target that was agreed by industry, government and the NSTA in the NSTD.

368. The easiest way to achieve these emissions reductions in upstream production is by reducing
supply. Forcing this in the short term will present risks for our energy security, and could lead to
the UK importing higher carbon intensity liqguefied natural gas (LNG). Plus, production is already
declining and wil/l continue to do so because
esti mat es, the basindés emissi onas-usua scéndrio®e c | i

e ™
Opportunity for Increased Abatement

Actual and projected business-as-usual GHG emissions against 2030 targets.
MtCOe

In the NSTA's calculations, the North Sea
— O&G basinwould declineby 44% in a
— Business-As-Usual scenario by 2030.

NSTD Target (-50%)

Opportunity for Increased Abatement

CCC Target (-68%)
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Figure 2.14 NSTA emissions reduction target against CCC pathway

369. Therefore, instead of looking to suppress production, the oil and gas industry must accelerate
efforts to reduce carbon intensity of production to meet the 50% NSTD target and go some
way towards meetingt he CCCO® s 6 8 Whis peport feeommends vital steps which
must be taken to achieve this.

370.Accelerate the end to routine flaring from 2030 to 2025 - the NSTA have issued guidance
saying the ban on flaring should be implemented by 2030 at the very latest. Shell have
committed to zero routine flaring by 2025. We recommend that industry follows suit.

371.All new oil or gas fields must have abatement built in now to avoid backwards engineering

pat

of
ne

b

when they are electrified. It should be noted that there are safeguar ds i n t he NSTA®s

around satisfactory commercial returns that mean they cannot force an operator into an
investment decision that would be uneconomic, such as on platform electrification.
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372.Ensure, as soon as possible, that the Climate Compatibility Checkpoint, which is to check

the compatibility of future oil and gBsan |l i censin

effective tool to shape policymaking as opposed to just a hurdle to new North Sea licences.?®

Geological net zero

Government should consider setting fossil fuel producers operating domestically a 10% storage

obligation target to restore carbon dioxide to the geosphere by at least 2035, separate to any
investment on nature-based solutions.

Government should recognise the importance of geological net zero and work to align
international ambitions toward geo zero by 2050, in line with net zero.

373. Sections on CCUS and engineered greenhouse gas removals in this Pillar explain the technology,

investment and funding mechanisms neededtor e move and store carbon

zero pathway.

374. Stopping fossil fuel use from causing further global warming, where use cannot be
completely eliminated, will require atmospheric removals. One strategy to achieve this is by
mandating the current high emitters to ensure that for every tonne of carbon dioxide still generated
from geological sources, one tonne is safely and permanently restored to the geosphere.?®> This

can be coined as 'geological netzero0'or o6 geo zer 006 an dtingieffatslintheo suppo

areas of CCUS and GGR, both with business and internationally. In order to support these efforts
with investment, government should consider how investment can drive development of
engineered removals separate from any investment in nature-based removals.

375. At present, approximately 0.1% of carbon dioxide generated from geological sources is restored to
the geosphere. Achieving geological net zero means, very simply, increasing this re-stored fraction
to 100%. In scenarios that meet Paris goals, this fraction reaches 10% in the early 2030s,%%% a
challenging but achievable goal for the fossil fuel industry if accompanied by reducing inefficient
uses of fossil fuels and clear policy direction.

376. This report therefore recommends that government considers setting fossil fuel producers
operating domestically a 10% storage obligation target to restore carbon dioxide to the
geosphere by at least 2035, separate to any investment on nature-based solutions.

377.Government should also recognise the importance of geological net zero and work to
align international ambitions toward geo zero by 2050, in line with net zero.

Establish a Net Zero Fund
The 2023 consultation on the long-term tax treatment of the North Sea must include an option

to create a hypothecated net zero fund.

Dependent on the response to the consultation, by the end of 2026, HMT should set out a long-
term plan for replacing the Ener gyhatRleayfringfecet e
revenue for investment into clean offshore technologies and/or energy efficiency
improvements.

378. The Review welcomes the Energy Profits Levy curbing excessive profits from oil and gas

companies over the past year in light of the
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The revenue from the levy supports British households to heat their homes, which in the current
cost of living crisis, helps maintain the social license of oil and gas companies to operate.
However, the Levy model can be improved, likely with stakeholder support, to better develop
clean offshore industries as growth opportunities for the UK economy.

i Wh e n ¢ a enbes go tawards the general government budget, some studies have
found that public acceptability is lower. If instead carbon revenues are earmarked for a
specific purposed notably as targeted green investments or transfers to particularly affected
groupsd citizens report greater acceptability of carbon pricing. 2%

379. TheGovernment is set to consult stakehol determ i n
tax treatment of the North Sea after the Energy Profits Levy ceases.

380. This Review therefore recommends that the 2023 consultation on the long-term tax
treatment of the North Sea must include an opti
Fundod.

381. Dependent on the response to the consultation, by the end of 2026, HMT should set out a
longt er m pl an for replacing the Energy Profits Le

ringfences revenue for investment into clean offshore technologies and/or energy
efficiency improvements.

382. Doing this well in advance of 2028 is important for providing long term certainty and stability to
investors in the UKCS. 288 289

Improve transparency from Oil and Gas companies and regulators

Greater transparency and data from industry on the carbon intensity of oil and gas (O&G)
imports, and also from the North Sea Transition Authority (NSTA) and industry on O&G that is
produced.

383. While the NSTA publishes an annual Emissions Monitoring Report which tracks industry
performance against emissions reduction targets, we do not have comprehensive data of how
companies or their assets are performing and therefore accountability is low.

384. Similarly, we have heard from industry that domestic gas produced is cleaner than imported
alternatives due to its lower carbon intensity. However, this data is relatively patchy and is often
from third parties and therefore not always impatrtial.

385. Finally, we also have a relatively poor understanding of whether changes in production displace
production in other regions.

386. NSTA must therefore improve transparency on progress against the 2030 emissions and flaring
targets at a company or asset level by the end of 2023. This should be delivered through their
Emissions Monitoring Report.

387. Furthermore, in order to improve the evidence base and achieve meaningful reductions in
emissions from the import and production of oil and gas, by the end of 2023 we recommend
greater transparency and data from industry on the carbon intensity of oil and gas imports and
from NSTA and industry on oil and gas that is produced. We believe this will support the social
license to operate that oil and gas companies have in the UK. The NSTA and industry could for
example provide greater clarity on the emission factors they include in their system calculations,
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in particular the method for estimating fugitive emissions. Given growing third-party
measurements of international oil and gas field emissions, we ask the NSTA to ensure official
reports are not undercounting and to explain any discrepancies. For example, S&P Global found
considerable variation with the GHG intensity of hubs/fields in the North Sea ranging from less
than 1 kgCO.e/boe to nearly 150 kgCO,e/boe.?%°

Publish an offshore industries integrated strategy by end of 2024

Government should publish an offshore industries integrated strategy by the end of 2024 which
should include roles and responsibilities for electrification of oil and gas infrastructure, how the
planning and consenting regime will operate, a plan for how the system will be regulated,
timetables and sequencing for the growth and construction of infrastructure, and a skills and
supply chain plan for growth of the integrated industries.

388. The oil and gas sector has built infrastructure and supply chains across the UK to support UKCS
operations and is well placed to seize growth opportunities presented by low carbon
developments such as floating offshore wind, CCUS, and hydrogen. We are already seeing
operators come forward with proposals to use oil and gas platforms and onshore terminals to
create a base for bringing in CO: by ship, reinjecting CO., partnering with nearby wind farms, and
installing power and hydrogen infrastructure.

389. The UK oil and gas industry should provide the skills, capabilities and expertise needed to deliver
the decarbonisation of the sector, as well as developing low carbon hydrogen, and CCUS
industries.

390. However, we risk not realising these opportunities. Stakeholders from across the offshore
industries have requested a more holistic approach; it was raised at the oil and gas roundtable
and further supported by the NSTA calling for a long-term vision for an integrated energy basin
responding to the call for evidence.?®* With different authorities for different industries, there is no
single agreed approach to spatial planning or prioritisation, and shared data availability and
access could be improved through coordination.

fiCurrently there is no clear strategy to the offshore, which can provide regulatory certainty,
spatial planning direction or co-location guidance to industries which may be looking to
devel oping i n i €arbon Capture andeSgpragessaciation (CCSA)?92

391. We have heard that we need to do more to support the growth of the right skills and supply
chains, allowing workers with the right skills to move between oil and gas work and renewable
energy projects.?% For example, stakeholders at the oil and gas evidence roundtable called
urgently for a single accreditation or oO6offshore
offshore sub-sectors.

392. Government should therefore publish an Offshore Industries Integrated Strategy by the end of
2024 to remedy this. This should include roles and responsibilities for electrification of oil and gas
infrastructure, how the planning and consenting regime will operate, a plan for how the system
will be regulated, timetables and sequencing for the growth and construction of infrastructure,
and a skills and supply chain plan for growth of the integrated industries.
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2.7 Reducing emissions through carbon capture and removal

The UK is uniquely placed to be a global leader in Carbon Capture Usage and Storage
(CCUS), which will play a critical role in the transition to net zero. We must act quickly to foster
certainty and attract the investment that we need.

Key recommendations:

1

393.

394.

395.

396.

397.

In 2023, government must act quickly to re-envisage and implement a clear CCUS roadmap,
showing the plan beyond 2030. As part of the roadmap, government should take a pragmatic
approach to cluster selection. This means allowing the most advanced clusters to progress
more quickly.

By 2024, government must develop a strategy for the plan for non-pipeline transport and how
dispersed sites and mini clusters can connect to the CCS network and what support should
be offered for doing so.

As soon as legislation allows, government must finalise the business models and regulatory
frameworks across the value chain, including for industrial CCS, Energy from Waste with
CCS and CO2 transport and storage.

In 2023 HMT should set out the funding envelope available to support Track-1 CCUS
clusters.

Net zero must involve capturing emissions from processes which still use fossil fuels
and storing this carbon, with net anthropogenic flows between geosphere and atmosphere
eventually equalling zero.?°* Not everything can be electrified or replaced by an alternative fuel
immediately, and therefore we need to look towards capturing or removing greenhouse gases
from the atmosphere to meet our target. Carbon capture, usage, and storage (CCUS) is
perhaps the best-known method for this, whilst other methods of engineered removals, such as
direct air carbon capture and storage (DACCS) and bioenergy with carbon capture and storage
(BECCS) will also play a role. All modelled pathways to net zero envisage a key role for CCUS
and the UK should see this as an opportunity.?®®

I ndustry is responsible for around 16 %wihf t
industrial clusters accounting for around 50% of all industrial greenhouse gas emissions.?%

While the continued use of fossil fuels is necessary to maintain our security of energy supply,
CCUS can be deployed to help decarbonise the energy system. Its importance is supported by
the Climate Change Committee, who have described CCUS as a fiecessity, not an option. 2%

The CCUS industry represents a unique opportunity for the UK, given our unique geological
storage opportunities under the North and Celtic Sea i totalling an estimated 78 gigatonnes of
storage potenti al around UK shores, enough
years.2?8 With limited EU storage capacity, we could provide storage services for other
countries, if regulatory barriers can be addressed.?% We also have significant industrial
infrastructure in place through the gas network, and extensive experience from oil and gas
sectors in the right places.

In their recent report Carbon Capture and Storage, Offshore Energies UK found that the UK has
the technological experience and skilled workforce to develop an agile CCS industry. This
industry could attract £100 billion of investment into the UK by 2050 and could be crucial in
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retaining jobs in energy-intensive industries and preserving the profitability of hard to abate
industries such as steel and cement.3® The sector could also have an exportable value of £2.1
billion per annum by 2050.3%! Analysis suggests that global turnover from power CCUS tradable
goods and services could reach £53 billion annually by 2040.302

CASE STUDY: Tata Chemicals Europe

Exemplifying the UKé6s early progress in the s
opened the UKb6s first industrial scale carbon
A4.2 million grant fonProg@iEme.S6 Energy I nnovat.i

The CCU facility captures 40,000tCO,e ac h year f r-firad comBied leat gnd power
facility, and is used in the production of 130,000 tonnes of pharmaceutical grade sodium
bicarbonate. Approximately 60% of the sodium bicarbonate is exported to over 60 countries around
the world.3%3

398.

399.

400.

401.

402.

CCUS will also help deliver sustainable growth by creating net zero aligned jobs and unlocking
new export opportunities. Many of these jobs will be high skilled and concentrated in our
industrial heartlands which will go through significant economic restructuring in the transition to
net zero. I n terms of expor €GUS Ineestar Roadimap) QCUS o
could create £4.3 billion in GVA.304

Government has recognised this potential and taken a number of steps to grow and enable the
industry, including: committing to capturing 20-30MtCOF per year by 2030, bringing forward the
first UK CCUS projects in the mid-2020s as part of the CCUS Cluster Sequencing process,3%®
developing a series of business models resulting in strong competition for Track-1 (first projects
on the cluster sequencing process) confirming deployment of four clusters by 2030, and
developing the licence conditions and business model arrangements so that non-piped sources
of COFcan be accommodated by the transport and storage business model.

Current demonstrator projects as part of the UK Net Zero Industrial Clusters programme have
shown the potential and ambition for industry to go further, faster than has been envisaged as
part of the Track-1 and Track-2 process.

In spite of this progress, the first-mover opportunity is fading. We must act now to
ensure timely decarbonisation whilst maximising investment and export opportunities
for the UK. We already know the UK will be required to decarbonise all large industrial sites, so
we should not wait for an artificial process to be concluded. If a decision needs to be taken, it
should be taken now, to bring certainty to investment whilst helping to lower the learning costs
of technology.

In light of the recent US Inflation Reduction Act and similar measures from Canada, the UK
must move quickly to take advantage of the opportunities presented by CCUS and our
comparative advantage in the sector. Whilst CCUS is a globally proven technology, commercial
deployment has been limited and further technology developments and cost reductions are
required. It has suffered from a stop-start approach in the UK, including most recently with the
temporary pause of the Energy Bill. If we do not accelerate in key areas, the cost of this
inaction could be far greater than the cost of action.

123

t

he



2.7.1 Provide long term certainty and visibility of funding for CCUS projects

As soon as legislation allows, government must finalise the business models and regulatory
frameworks across the value chain, including for industrial CCS, Energy from Waste with CCS
and CO; transport and storage.

In 2023, HMT should set out the funding envelope available to support Track-1 clusters.

403. There is currently limited clarity on the commercial viability of CCUS projects. Stakeholders
have been vocal in asking for government to finalise business models across the value chain,
including for transportation, storage and greenhouse gas removals. They have asked for clear
timelines for support and clarity on what opportunities also exist outside of the cluster allocation.

404. The likes of Shell and SSE have said that delivering the business models through primary
legislationisia mat t er otd delivergpe ouc C& ambitions.3% On power CCUS
there is a particular Alack of clarity on marke
how the Dispatchable Power Agreement (DPA) will fit into future electricity markets being
devel oped under governmentodéds Review o¥ Shkladyctri c
Storegga, a leading UK-based carbon capture developer, told the Review:

AfAny delay in the | egislation risks musinedsl i ng t
models. Delays will create uncertainty for developers and investors, increasing the cost of
investment.3%

405. Furthermore, as set out in the hydrogen section, US and Canadian policy has changed the
funding landscape for CCUS, with the US providing long term tax credits for CCUS operators.
With investment already being drawn to the US, this has sharpened focus on the need for
governments to provide long term funding certainty to attract investment.30°

406. As soon as legislation allows, government must finalise the business models and regulatory
frameworks across the value chain, including for industrial CCS, Energy from Waste with CCS
and CO; transport and storage. This will enable the UK to start awarding contracts and building
capacity as soon as possible.

407. More specifically, in 2023 HMT should set out the funding envelope available to support Track-1
clusters.

408. At the same time as establishing the CCUS business models, the UK should continue to
innovate by focusing on the opportunity for business to utilise CO; and by-products created.

2.7.2 Re-envisage the CCUS programme across a ten-year investment cycle

In 2023, government must act quickly to re-envisage and implement a clear CCUS roadmap,
showing the plan beyond 2030. As part of the roadmap, government should take a pragmatic
approach to cluster selection. This means allowing the most advanced clusters to progress more
quickly.

409. Timely cluster delivery is a crucial building block for a successful CCUS industry.31° We
heard at the CCUS evidence roundtable that the allocation of contracts has been overly
constrained, with industry keen to have a more streamlined process for cluster selection and
subsequent phases. This is in part because the process prioritises robustness, value for money
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410.

411.

412.

413.

414.

415.

416.

and sequencing, over pace and progression. A lack of pace however risks missing the capture
targets set out in the British Energy Security Strategy.

fiGovernment [é] needs to al i gn t hneodetk:dowicarberr
hydrogen, transport and storage, and CCS, as often a combination of these are required for
investment decisions. In addition, certainty in the timing of future government allocation
rounds will be critical. Providing timely visibility of how and when future clusters will be
sequenced is necessary in providing the certainty required for investments to progress in
what is rapidly becoming an i ncr &BxsonMobilfly

Leading CCUS stakeholders such as the CCSA and Shell have told us that the lack of a clear
route for deployment beyond Track 1 clusters, and phase 1 projects within these clusters, could
damage t he URZ%BTheypaveoalya saidthat the lack of clarity around clusters
beyond Track 1, and a plan beyond 2030, is supressing investor action due to significant
uncertainty on future demand.

There is also specific uncertainty around the growth of CO, storage. The capacity for transport
and storage networks to accept COFfrom dispersed sites and international sources will be vital
for our long-term objectives of achieving our Carbon Budgets and net zero. There is currently
very little regulatory clarity around cross-border CO, transport and storage activities®'3, and
thereisimat er i al uncertainty over the process
storage capdcityo.

Attracting investment into storage sites, which have a six-to-ten-year lead time, requires
government signals and a clear route to market. However, stakeholders have voiced concern
that there was little market incentive for storage investment, in part because cluster selection is
so slow such that there #sndét clear visibil

In 2023, government must therefore work rapidly to re-envisage and implement a clear
CCUS roadmap, showing the plan beyond 2030. This should take the form of ten-year
investment cycles and be used to inform the overall R&D roadmap that is covered in Pillar 6.

We have seen that speed of deployment is a key value driver in ensuring CCUS s realised in
the UK. As part of the roadmap, government should take a pragmatic approach to cluster
selection. This means allowing the most advanced clusters to progress more quickly,
recognising that the roll out of o6first of

Publishing a longer-term delivery plan will send clearer signals to attract investment. The
roadmap should include:

1 Approach to confirming the pipeline of capture projects, at least up to 2030, that will receive
future funding, not limited to Track 1 cluster locations. In doing so, it should set out the
process and timeline for Track 2 cluster selection.

9 Greater clarity on planned investment for CO- transport and storage, including a streamlined
route to market for future CO; storage sites and a plan for making economic licenses more
readily available to those that have safety licenses for CCUS acreage already.

1 The plan for ensuring our supply chains and skills can meet demand

The roadmap should also explore how the UK can utilise its natural CO storage facilities
for export. This will require further work on regulations and standards for international carbon
pricing and markets (as detailed in Pillar 6).
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2.7.3 Develop a Strategy for dispersed and remote sites

By 2024, government must develop a strategy for the plan for non-pipeline transport and how
dispersed sites and mini clusters can connect to the CCS network and what support should be
offered for doing so.

417.

418.

419.

420.

421.

422.

423.

424,

Half of industrial activity takes place at dispersed sites. Like the rest of industry, these sites will
need access to the full range of technological solutions to decarbonise fully, including fuel
switching and CCUS. However, because of their distance from the clusters where hydrogen
and CCUS infrastructure will first be deployed in the UK, dispersed sites face barriers to
accessing these technologies, including uncertainty about access in the future, which is stifling
their ability to plan for deep decarbonisation.

As a result, many are at an early stage in their decarbonisation journey and require support to
plan and upskill to overcome knowledge barriers.

Current approaches to decarbonising such places are sector-led, which is not always optimal.
Different areas face different barriers and opportunities i we cannot for example electrify or fuel
switch all dispersed sites or the entirety of a single industry. Instead, it is beneficial to take a
place-based approach to supporting dispersed sites that reflects the needs and capacity of the
industry and the local area.

Exemplifying the challenge are five cement production sites in the Peak District, which output
around 2MT of greenhouse gas emissions annually. There is a huge decarbonisation
opportunity, but given they sit outside of the HyNet cluster, it is unclear how this will be realised.

At an evidence roundtable for the Review, we heard that it was, and will continue to be, very
challenging for dispersed sites to connect into the CCUS network, exacerbated by a lack of
non-pipeline transport options such as shipping of CO..

This Review therefore recommends that, by 2024, government must develop a strategy for how
dispersed sites and mini clusters can connect to the CCS network and what support should be
offered for doing so.

Encouraging mini-cluster development is a low-regrets option. Co-located dispersed sites can
share costs, risks and expertise, overcoming information barriers and benefit from economies of
scale. Non-pipeline transport such as shipping should be included, to facilitate links between
dispersed sites and more advanced clusters.

Government should also ensure that the Local Net Zero Hubs continue to have capacity to
support local solutions at dispersed sites, so that every industrial energy intensive location can
reap the benefits of CCUS.
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Mission: Setting a clear plan for industry decarbonisation built around long-term investment
in CCUS and hydrogen networks and technologies.

Energy intensive industries such as steel and cement will need to use emerging
technologies like CCUS and hydrogen in order to decarbonise (See Pillar 3). CCUS will also
play arole in balancing remaining emissions from the use of oil and gas as transition fuels.

Issue heard by the Review

Action recommended

Lack of clarity on the plan
for cluster selection beyond
Track 1; industry needs
greater certainty on the
process and timeline for
cluster selection to incentivise
investment and kick start
deployment.

In 2023, government must act quickly to re-envisage and
implement a clear CCUS roadmap, showing the plan beyond
2030. As part of the roadmap, government should take a
pragmatic approach to cluster selection. This means allowing the
most advanced clusters to progress more quickly.

The roadmap should include:

a. Approach to confirming the pipeline of capture projects, at
least up to 2030, that will receive future funding, not limited to
Track-1 cluster locations. In doing so, it should set out the
process and timeline for Track-2 cluster selection

b. Greater clarity on planned investment for CO2 transport
and storage, including a streamlined route to market for future
CO2 storage sites and a plan for making economic licenses
more readily available to those that have safety licenses for
CCUS acreage already.

c. The plan for ensuring our supply chains and skills can
meet demand.

Lack of long-term funding
certainty for CCUS and
hydrogen projects,
exacerbated by the recent
temporary pause of the Energy
Bill, which will be essential for
the delivery of business
models.

As soon as legislation allows, government must finalise and
legislate for hydrogen and CCUS business models and
regulatory frameworks across the value chain. This will enable
the UK to start awarding contracts and building capacity as soon
as possible.

In 2023 HMT should set out the funding envelope available to
support Track-1 clusters.

Dispersed sites face specific
barriers to decarbonisation,
and risk being left behind
due to their lack of access to
established industrial clusters
which are being prioritised for
early deployment of CCUS and
hydrogen.

By 2024, government must develop a strategy for dispersed
sites and mini clusters to connect to the CCS network and set out
what support should be offered for doing so. This should include
non-pipeline transport.

For hydrogen, we recommend that government delivers the
transport and storage business models as soon as feasibly
possible.
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In the short-term, we will still Government should consider setting a 10% storage obligation
need oil and gas as target to fossil fuel producers operating domestically, to restore
transition fuels towards carbon dioxide to the geosphere by at least 2035, separate to any
2050. Where their use cannot | investment on nature-based solutions.

be eliminated, CCUS and
other greenhouse gas removal
methods will be needed.

Government should also recoghni
net z e waorlbto aligndinternational ambitions toward geo
zero by 2050, in line with net zero.

2.7.4 Developing engineered Greenhouse Gas Removals

Engineered and nature-based greenhouse gas removals (GGRs) are essential for capturing
residual emissions to enable the net zero transition. Engineered GGRs include direct air carbon
capture and storage (DACCS) and bioenergy with carbon capture and storage (BECCS). Nature-
based GGRs are discussed further in Pillars 3 and 6.

The UK must create a market and incentivise investment into engineered GGRs and get
them to scale. Doing so will support negative emission efforts and create new economic
markets supporting growth and creation of jobs.

Key recommendations

1 Government should announce, as soon as is possible, its intentions for engineered GGR
business models including timings and eligibility. This announcement must clearly outline what
standards these business models are expected to require.

425. For some sectors like aviation and agriculture, residualemi s si ons remain where
be captured at source of release as they would be with CCUS, or where no further feasible action
can be taken to reduce emissions. It is therefore essential that the UK normalises the use of
engineered greenhouse gas removal methods (GGRs) which capture emissions directly
from the atmosphere if we are to meet our Net Zero 2050 target (see Figure 2.15 below).316
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Removals will be needed to acheive net zero
Qutturn 2019 emissions and how those emissions can be mitigated to acheieve net zero.
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Figure 2.15 Requirement of removals in the CCCds balanced

426. Direct air carbon capture and storage (DACCS) and bioenergy with carbon capture and
storage (BECCS) are key engineered greenhouse gas removal methods (GGRs) that remove
emissions directly from the atmosphere. These GGRs are in the early stages of development.

427. GGRs are vital to the delivery of the Net Zero Strategy. The Strategy committed to
deploying at least 5MtCO; per year of engineered removals by 2030, with modelling suggesting
this could need to rise to 23MtCO; per by 2035. However, the UK needs to accelerate
development of the GGR industry if it is to capture the 40 to 100 MtCO- p/a of residual
emissions expected to remain in 2050.

428. Stakeholders such as CO2RE have been clear that it is vital we act now to ensure we
have infrastructure in place to ensure a thriving GGR sector by 2050.

it is generally accepted that to meet the UKOGs:s
2050 need to be the size of the current power generation sector. That is an unprecedented
rate of growth for a new sector which currently scarcely exists.0i CO2RE3Y’

429. Government is progressing this work. As outlined in the Net Zero Strategy, the long-term
ambition is to have a competitive market for GGRs. To kick-start the integration of engineered
GGRs into a market, government has consulted on (and is now analysing) a technology-neutral
business model for a broad portfolio of early GGR projects.3!8

430. ltis vitally important that, whilst engineered GGRs are essential to delivering on net
zer o, they should not be seen as a o6silver bul |
reductions where they can reasonably be made. The UK Government is clear in this
messaging when engaging on GGRs and must remain so.
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2.7.5 Engineered GGRs provide new opportunities for the UK

431. With our world-class research institutions and technological and engineering expertise,
the UK is well-placed to become a global leader in engineered GGRs. At an evidence
roundtabl e attended by stakeholders across the
CCUS cluster ambitions provide the ideal opportunity for engineered GGR production, given
they provide the infrastructure needed for CO; transportation and storage for the initial
development stages of GGRs.

432. Engineered GGRs have significant potential to create a carbon negative economic sector
with novel export potential and could create swathes of green jobs. Stakeholders at the
roundtable were confident of this. For example, a Vivid Economics report for Drax calculated
that developing BECCS at Drax alone would support on average 8,100 jobs per year during
construction between 2024 to 2028, peaking at 10,300 jobs in 2027.31°

2.7.6 Engineered GGRs are a developing market

433. Other nations are already making moves that provide more favourable conditions for
GGR investment than the UK. The US, for example, recently updated their 45Q tax credit
scheme to include direct air carbon projects which will pay $130/tCO; for usage and $180/tCO,
for DACCS. Stakeholders at the evidence roundtable advised that without an equally clear
market signal for UK businesses, investors and consumers, the UK may struggle to retain a
leading role in GGRs in the face of international competition.

434. Moreover, the UK has little in the way of a negative emissions market or predictable
revenue stream, and engineered GGRs are not recognised within the UK Emissions
Trading Systems (ETS). Engineered GGRs are only accounted for through voluntary carbon
markets (VCMSs), which can be difficult to navigate given the lack of standardised verification
and methodologies. This means developers often face significant and confusing barriers. The
integration of GGRs within Carbon Markets is discussed further in Pillar 6.

435. Engineered GGRs are still in development. It is worth noting that, as with any technology in
early-stage development, there are elements of engineered GGR efficiency that can be
improved upon. BEIS is undertaking work with a range of stakeholders to understand and
address these areas. This includes analyses to validate net-negativity of power BECCS and the
sustainability of biomass fuel, and the commissioning of external research to build evidence
around Direct Air Carbon (DAC) technologies.

436. Additionally, the UK lacks GGR-specific regulations or legislative framework, particularly
in relation to Monitoring, Reporting, and Verification (MRV). Instead, current general
regulatory regimes are applied which can cause uncertainty in their application or complications
from their overlapping. Stakeholders at the roundtable spoke to the importance of robust MRV for
successful deployment of engineered GGRs, as well as better facilitating transparency of risk so
investors better understand the market.

2.7.7 Develop business models for engineered GGRs

Government should announce, as soon as is possible, its intentions for engineered GGR
business models including timings and eligibility. This announcement must clearly outline what
standards these business models are expected to require.
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437.

438.

439.

440.

441.

Stakeholder evidence provided through the roundtable and the Call for Evidence has been clear
that greater clarity from government policy and finance commitments is needed to gain
the confidence of investors and consumers.

fét he gover nment emagng GGRrsectoriwidheclear magket signals, as well
as a regulatory regime to ensure that legitimate carbon removals are socially and
environment AaCO:BE®®Y obust . 0o

A lack of funding, combined with the high costs of early-stage GGR methods, creates
barriers to the sectords growth to commerci al
o0valley of deat hoé of t-dage businmesses. SHakehaders dtgndirgahe | y
evidence roundtable stressed that to help address this gap Government should provide early
indications of business model eligibility.

It is vital that the UK Government provides clear signals demonstrating a commitment to
getting to scale the first engineered GGRs by 2030. This must be done now if the industry is
to garner the investment required to scale it up to the levels needed by 2030 and 2050, and
establish a market in doing so.

This Review recommends that the Government announces, as soon as is possible, its
intentions for engineered GGR business models including timings and eligibility.
Moreover, this announcement must clearly outline what standards these business
models are expected to require.

These measures are vital in removing emissions that are difficult to extract from the
atmosphere, and therefore are an aid in decarbonising our atmosphere. However, these cannot
replace the move to reduced emissions. The priority is to reduce the production of CO2 and the
use of fossil fuels by driving down demand, defossilising the use of carbon, and moving towards
new ways of working in our economy that achieve lower emissions and net zero- therefore we
now turn to addressing demand in our economy.
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Pillar 3: Net Zero and the Economy

The private sector is key to the net zero transition. Their investment and innovation will bring
low carbon technology to the mass market. They will drive many of the benefits we will all
experience from net zero, not least economic growth.

The UK economy is transitioning towards net zero i with businesses decarbonising and
capturing new opportunities. But the Review has heard from the hundreds of businesses
consulted that more is needed. In many cases, cross-cutting actions are required 7 on skKills,
energy efficiency, support for small and medium businesses, and providing a tax
environment that stimulates investment. In others, we have heard of specific sectors offering
great opportunity i but needing the right support to flourish.

Key recommendations

1. Review how policy incentivises investment in decarbonisation, including via the tax system and
capital allowances, by Autumn 2023.

2. Drive forward delivery of the Green Jobs Taskforce recommendations and the commitments
from the Net Zero Strategy, reporting regularly on progress starting by mid-2023.

3. Building on the UK Business Climate Hub, BEIS to launch a dHelp to Grow Greenécampaign,
offering information resources and vouchers for SMEs to plan and invest in the transition by
2024.

4. Through their update to the Green Finance Strategy, set out a clear, robust and ambitious
approach to disclosure, standard setting, and scaling up green finance.Support specific sectors
through a new long-term national mission on the circular economy.
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3.1 The prize on offer to UK industry

442. Net zero is a driver of economic growth: it has already delivered growth for the UK and
will continue to do so. There are already around 430,000 jobs in low carbon businesses
and their supply chains across the country with turnover estimated at £41.2 billion in
2020.32 Government analysis suggests that nearly 68,000 green jobs have been created or
supported since November 2020.3??

443. In 2022, the economic context changed which means the opportunities from net zero
have never been greater. High fossil fuel prices are expected to remain high in the short-term
and there is uncertainty over their long-term future. As a result, markets are moving to capitalise
on this xvii

444, ltis essential that the UK acts quickly and decisively. There is a hew global race to maximise
the growth potential from net zero at a time of wider geopolitical uncertainty. We are now at a
crunch point where the UK could get left behind.

445, We are operating in an international environment in which foreign enterprises are being offered
incentives to invest elsewhere in the world.** In 2019, there were 2.5 million businesses
operating in the UK non-financial business economy; only a small percentage of these (1.3%)
were foreign owned, yet they contributed 28.5% of approximate gross value added (GVA).323

446. The UK can take a share of the global economic prize from the transition, but it must act
now.The UNO6s Net Zero Asset Managers initiative r
$66 trillion of assets managed by their members globally are committed to net zero with
tangible decarbonisation goals. Additionally, McKinsey have estimated that supplying the goods
and services to enable the global net zero transition could be worth over £1 trillion to UK
businesses between 2021 and 2030.3%*

447. If the UK wants to be part of this race and reap the benefits, it must act now to seize this
opportunity. We know that first-mover advantage means a greater opportunity to secure growth
opportunities and expand on the potential co-benefits from the transition.

448. The UK can seize this opportunity by focussing on the enablers of growth to build a
resource efficient economy that utilises its areas of comparative advantage, creates an open
investment environment, delivers projects via a highly skilled workforce, using reliable and well-
connected infrastructure and empowers participation throughout supply chains and small
businesses.

449. Given the global momentum, driven by industry, to reach net zero and reap benefits from the
economic opportunities, the risk is that the UK does not capitalise on this via poor planning and
a lack of policy certainty.

450. The evidence seen by the Review has shown that significant action is required to ensure the
UK economy grasps the opportunity on offer. The UK needs to:

i There are different estimates on the future of fossil fuel prices. Estimates, based on BEIS modelled
scenarios predict the return of prices to near previous levels are different years in the future. While the
OBR's assessment anticipates prices persisting at three-to-fourfold the average price observed from 2018-
2021. Early view of the BEIS 2022 Fossil Fuel Price Projections

XX Firms are also seeking regulatory alignment to enabler cross-border investment.
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9 Tackle the enablers of economic growth that will affect success for all sectors of the
economy: business tax incentives, a highly skilled workforce, energy efficient non-domestic
buildings and an informed and active small business base.

1 Provide targeted support to individual sectors.

3.1.1 Policy enablers for business growth and decarbonisation

451. Businesses need bespoke support to breach the tipping point of barriers to growth and
decarbonisation. Policy enablers of business growth and decarbonisation allow businesses big
and small to meet their net zero targets and directly financially benefit from the transition.

452. Businesses want to grow and decarbonise. The Review has encountered hundreds of
businesses who want to support the UKG6s journey
a green sector.

453. Globally, we are seeing a huge uptick in major corporations pledging to reach net zero.

4 I
Climate Commitments of the Top 20 Corporations

Even in heavy fossil fuel usage sectors, companies are pledging to get to net zero.

% of total

Steel Airlines Vehicle OEMs O&G producers Chemical
producers

B Net Zero or climate neutral EOther climate commitments O No climate commitments
RMI, McKinsey (2022)

J

Figure 3.1 Climate commitments of top 20 corporations3%

454, Bold business leadership supports bold policy action. The right policy action can in turn
accelerate further business actionandt r i gger the 6éambition | oopb6 fo
small.??¢ Evidence submitted to the Review has demonstrated that the UK Government can act
to enable economic growth from net zero 1 with clear opportunities and challenges emerging,
particularly around existing business tax incentives, building a skilled workforce fit for the
transition, greater business resilience via energy efficient buildings and by providing direct
support to SMEs.
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3.2 Business tax incentives

455. The Review heard from a variety of businesses, SMEs and representative organisations who
stressed that to fully seize the opportunities of a sustainable future, the UK needs to accelerate
the development of new and emerging green markets and low carbon technologies.

456. The Government has a range of fiscal levers to drive this change and it needs to consider the
merits of utilising various options to achieve its Net Zero ambition. This includes business
model development, financial incentives such as grant funding, taxation, co-investment, and
loans to support businesses and mobilise the investment required to achieve our net zero
targets.

457. ldeas for best use of these policy levers have been received through our call for evidence.
These cut across direct tax relief via tax credits or capital allowances, rebalancing energy
levies, and business rates.

458. Businesses asked for this range of levers to be used to incentivise tech adoption and innovation
as well as reward those who have already adopted or are decarbonising:

N[ We] operate i n adwoddhighightthe fokowingtbroader priorities:a)n
Incentivise investment in decarbonisation technologies through capital allowances and tax
reliefs and ii) shifting the tax buridlemge away f
manufacturer3?’

459. The Review also heard that tax relief may not be the one-size-fits all solution for all businesses:

AfCapital equipment costs to replace or upgr ade
ones are a barrier and fiscal reliefs can work. While tax reliefs are appreciated, the current

situation is that companies are very tight on cash (and keeping it to pay their energy bills

rather than investing), so |l oans, grants and f
i The Lighting Industry Association3?®

3.2.1 Tax credits

460. A tax policy to incentivise growth and decarbonisation is needed. The Government should
use a balanced approach of tax incentives and disincentives to encourage economic activity
that meets the dual objective of growth and decarbonisation.

461. Inthe UK, some tax measures are already in place to support the decarbonisation journey to
net zero by influencing business and consumer decisions. These currently target the power
sector via Carbon Price Support, broader business energy efficiency via the Climate Change
Levy and Climate Change Agreement Joint Incentives and the waste sector via the Plastic
Packaging Tax, Landfill Tax and Aggregates Levy. A net zero tax audit would help to ensure
that the taxes not defined as denvironmental 6 a

462. We know that other countries have been utilising tax incentives to drive growth and
decarbonisation. Most recently the USA has developed a moon-shot tax credit policy offer for
businesses in the 2022 Inflation Reduction Act,*?° while the Canadian Government has offered
a similar policy but in the form of a tax credit (tax rebate in USA) to lower the cost of capital in
clean technologies and hydrogen production.®3° This aims to encourage businesses to more
actively participate in, and seek to directly financially benefit from, the transition to net zero and
provide greater energy security.
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CASE STUDY: The USA Inflation Reduction Act Offer for Businesses
Cutting energy costs for businessesé

1 Small businesses can receive a tax credit that covers 30% of the cost of switching over to low-
cost solar power.

1 There is a tax credit for up to $5 per square foot to support energy efficiency improvements that
deliver lower utility bills.

1 Small businesses that use large vehicles like trucks and vans will benefit from a tax credit to
cover 30% of the purchase costs for clean commercial vehicles, like electric and fuel cell
models.

...and expanding their economic opportunities

9 Creating a level playing field via an increase in the refundable R&D tax credit for small
businesses from $250,000 to $500,000. This can be used to reduce payroll taxes and other
business expenses via investment in innovation and commercialisation of those new solutions.

i Targeted tax incentives for the manufacturing of materials for batteries, solar and wind energy
but also for deep decarbonisation technologies such as carbon capture systems and
electrolysers for hydrogen33L.

463. Evidence from OECD countries suggests that corporate taxes reduce investment in tangible
assets and R&D and in theory, lowering the cost of capita via tax relief should make business
investment more attractive.®¥? Furthermore, we know that increases in business investment
tend to be driven by several firms undertaking a new investment, rather than increases in the
size of existing projects, with investment risk at a firm level being an important factor.333

464. Businesses want to be part of the transition and government should empower them to
do so. There are some businesses who consider tax relief to be a useful incentive for
investment:

fProvide specific investment tax relief for businesses who can demonstrate a clear
contribution to the UK net zero objectives (al
i Abundance Investment334

Al The Government should] target easy to access
example, tax relief for businesses using low carbon technologies in operations. Unlike R&D

tax reliefs, the focus would be on the application of low carbon technologies that advance the

net zer o i WniarsityiotDerbynBusiness School33®

465. However, while tax credits are planned in other competitor countries as discussed above (and
in Pillar 2), evidence on effectiveness of tax credits to influence investment decisions to grow
and decarbonise is limited. Given current cost pressures on UK businesses, more research is
needed to understand the likely impact on business investment today, for example in the uptake
of energy efficiency technologies.

466. Furthermore, the UK Government should be mindful of the policy choices made by other
countries, as they are made within a political context. Alternative interventions may be better
suited for the UK given our own policy landscape.

467. As part of a wider review into the tax system to incentivise investment in decarbonisation, HMT
should explore the effectiveness of tax reliefs for businesses in encouraging investment, when
energy costs are so high.
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3.2.2 Capital allowances

By Autumn 2023 HMT should review how policy incentivises investment in decarbonisation,
including via the tax system and capital allowances.

468.

469.

470.

471.

472.

473.

Capital allowance policy in the UK is focused on boosting business investment and economic
growth. The right tax incentives can change the narrative for all businesses from risk mitigation
to opportunity capture from net zero.

The UK has recently taken steps to help incentivise businesses to make new plant and
machinery investment for the period 1 April 2021 to 31 March 2023 via:

9 asuper-deduction tax providing allowances of 130% of the qualifying cost on investments
that ordinarily qualify for the usual 18% main rate writing down allowances

91 afirst-year allowance of 50% on other asset investments that usually only qualify for 6%
special rate on writing down allowances

Whil e more broadly, the Governmentos all owances
for measures such as the annual investment allowance, HMT should be monitoring the
competitiveness impacts of its capital allowances regime during the next year.

Businesses have welcomed the super-deduction, with more than half of firms (53%) planning to
claim the super-deduction; 20% of the qualifying capital spend is seen as truly additional by
firms.336

In the short term, there is a strong financial case for business investment to take advantage of
the super-deduction policy window before the impact of inflation further adds to the cost of that
investment. However, longer term support for investment decisions is necessary to create a
sustainable investment environment (see Pillar 1). The Government should be considering how
best to use the tax system, for example via a super-deduction policy or similar, and other capital
allowances, to achieve growth and decarbonisation. We have heard example tax measures
from businesses to support this:

A We] would recommend an ext ensYear Allowahcest he t arg
(FYAS), to include enhanced benefits for investments which would additionally support the
government 6s policy objectives relating to net
include plant and machinery which contributes to industrial energy efficiency/energy
management and productivity enhanci nigABBIlad#t st me

We recommend HMT, as part of a wider review, consider a successor to the super-deduction
tax relief with a focus on increasing investment in low-carbon technologies as the super-
deduction is due to end in March 2023.

3.2.3 Business rates

474,

Business rates are taxes designed to fund services within a local authority. They are levied on
business properties. Business groups have long called for business rates reform and cited
business rates as a barrier and distortion that constrain business investment.338
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475.

476.

477.

478.

Business rates policy matters for business investment:

iThe proposal to increase the Swaarbnked&wmsop nes s
three investment incentive by 24 per cent of
i Federation of Small Businesses (FSB)33°

H MT @ussiness Rates Review, which focused on English business rates, recognised that extra
relief was required to support investment in property improvements. This was to enable
occupying businesses to invest in expanding their properties and making them work better for
their customers and employees.

Additionally, it highlighted the need for exemptions for eligible green plant and machinery such
as solar panels, wind turbines and battery storage used with renewables and electric vehicle
charging points, as well as a 100% relief for low carbon heat networks that have their own rates
bill.

The Government should continually assess the existing business rates incentives to
ensure there are no further inadvertent disincentives for businesses to invest in net zero
technologies. For example, up to 50% of business investment is potentially subject to business
rates.®*® HMT should consider the balance between increasing business rates and the use of
business rates in supporting business growth and decarbonisation.
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3.3 A skilled workforce for the transition

Government to publish an action plan for Net Zero skills that includes a comprehensive
roadmap of when, where, and in which sectors there will be skills needs specific to net zero.

479. Successful decarbonisation of key industrial sectors could bring many new green jobs and
support workers to transition to jobs of the future. To ensure that these jobs are created here
in the UK, provide opportunities across the country, and underpin a just transition for
workers in industries with changing skills needs, the Review has identified some key
actions that government and industry should take.

3.3.1 The opportunity and the challenge

480. The Government estimates that the policies underpinning the Net Zero Strategy and the British
Energy Security Strategy could support 480,000 green jobs by 2030, and the Energy
Innovation Needs Assessment published by BEIS found that business opportunities identified
from decarbonisation could support approximately 500,000 jobs in the UK by 20503,

481. There is evidence that suggests that green jobs tend to offer higher wages.3*2 However, novel
analysis by LSE Grantham Institute (forthcoming) on green jobs in the UK and the US suggests
that, while green jobs tend to be created in better paid occupations, they are not necessarily
better paid because of their greenness. More specifically, while for a given occupation (e.g.
engineers) green jobs were generally better paid in the early 2010s than their non-green
counterpart, wage premia have become more modest in recent years and vary considerably
across occupations. Higher wages may reflect a mismatch in the supply and demand of certain
skills, as well as productivity levels in different sectors. For example, gross value added (GVA)
per worker for industries such as offshore wind and CCUS remain higher than the UK average.3*3

482. The UK can seize opportunities for levelling up as part of place-based impacts of the
transition. For example, there are growth opportunities in CCUS and low carbon hydrogen
which can create jobs in Merseyside, Humberside, Scotland and South Wales. Similarly,
opportunities in environmental development (tree planting, peatland and seagrass restoration
and urban green infrastructure) exist in the 20% of British constituencies facing the most
significant employment challenges.3** 345 Job returns on investments in nature-based solutions
(like tree planting or peat restoration projects) are high in comparison to other sectors in the
economy; on average, investments in nature-based solutions have around ten times the job
creation rate of investments in fossil fuels.346

483. The LSE analysis of UK vacancy data mentioned above shows that low-carbon jobs are more
spatially dispersed than high-carbon ones. This is promising in that the net zero transition could
bring about economic opportunities across the UK.
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Figure 3.2 Spatial distribution of low-carbon vacancies at different skill levels3#
484. However, disparities are already emerging. Regional analysis in PwCb?o
Barometer3*® found that the lowest-scoring regions on the overall Barometer Index were
Northern I reland, t he North East, and the East

experiencing significant green job creation, the rapid increase is disproportionately
concentrated i n Lond%rOngenddr,Gnhaed Foouwtnhd BEahsattdo .Ai n n
industries, approximately 82% of emp¥PWhlees ar e
gender balance is marginally better than in incumbent industries, policies are required to tackle

this for the future.

485. To ensure that future green jobs are created here, we must ensure that the UK has the
right pipeline and mix of skills to deliver the transition. Industry has been clear that having
the right skills in the economy is critical for achieving net zero, capitalising on growth
opportunities available to the UK, and ensuring that the transition brings these high-quality jobs
across the country.

486. Skills challenges were raised in engagement with almost all sectors. To capture the jobs
growth opportunities from net zero, the UK needs a shift in mindset about the mix of skills
we need in the economy across all sectors.

487. This challenge is exacerbated by an existing decline in skills in some sectors of the
economy that are critical to the transition. Some crucial areas show concerning existing skills
gaps, including tradespeople, where depending on the sector, we have seen a 5-30% decline
over the past three years,®*! underminingthe UKé6s abi |l ity to undertake r
heat pumps, and construction, where 50% of Federation of Master Builders members report
challenges recruiting for key trades including bricklaying and carpentry.3°2
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488.

489.

490.

491.

492.

493.

494,

ATo buil d, r enowaotlkomesnfdhe futarg, the UKiwill needte reverse its

recent decline in the numberiKingfisher®®r adespeopl e
AOn the ground there is a |l ack of confidence
projects, which is holdingback our i nvestment wheni Weeaturec an see

capital firm3%4

The UK Government set out to tackle this challenge by establishing the Green Jobs

Taskforcein 2020t o fiset the direction for t hekiljlawb mar ke

carbon e ¢ o n o3nyhe daskforce, comprising of a diverse group from industry, academia,
unions and the education and skills community, produced an advisory report to Government,
recommendations of which are yet to be fully implemented.

The Green Jobs Taskforce Report made a thorough assessment of the opportunities and
impacts of the transition and received broad cross-sector support for its recommendations.3%¢ |t
categorised sectors into three groups that will experience emerging skills demands in different
ways:

1 Well-established green sectors which will experience significant growth i for example,
offshore wind, electricity networks, smart systems technologies, buildings retrofit and
construction of new builds.

1 Green sectors that are predicted to grow ahead of the transition i for example, hydrogen,
CCUS, climate resilience, nature conservation and restoration.

1 Sectors experiencing significant transformation i e.g., automotive, heating and cooling,
circular economy and resource efficiency, and oil and gas.

The Report emphasised the importance of cross-cutting skills: Science, Technology, Engineering
and Mathematics (STEM) skills, but also digital and data, project management, education
communication and change management, and leadership, management and communication.

Industry views heard by the Review reinforced many of the challenges raised by the Green
Jobs Taskforce and reiterated ongoing and future concerns about having the right skills in the
economy, suggesting insufficient confidence that progress is being made.

Challenges we have heard from industry through this Review include:

1 confidence in existence and longevity of jobs

1 access to and affordability of skills provision

1 training and retraining skills pipeline

9 parity of esteem for entrants into trade vocations

1 rate of movement of workers between jobs
The solution relies on clear long-term policy (see Pillar 1) support to help people access training
and re-training (and know where the opportunities lie), clear and coherent training pathways i

including the role of the education sector in building STEM skills from school age to higher
education i and building capacity in local areas where the jobs of the future will be created.

Stakeholders also pointed out that long-term policy certainty could benefit net zero skills
development. Long-term commitment to support for priority net zero technologies will give
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employers the confidence to invest in skills development. Moreover, a significant gap exists
between the scale of the skills challenge at national level and local plans for skills development.

495. Government should drive forward delivery of the recommendations of the Green Jobs
Taskforce and the commitments from the Net Zero Strategy. Publish an action plan for
Net Zero skills that includes a comprehensive roadmap of when, where, and in which
sectors there will be skills needs specific to net zero. This should include clear public
targets for green skills action and governance to regularly track and report against these.
Government should look to report on progress made by the Green Jobs Delivery Group on a
regular basis, starting by mid-2023.

3.3.2 Publicly measure progress on green skills and jobs i however
imperfectly

To monitor progress against the just transition, Government should swiftly develop robust
regional green jobs statistics (ideally at local authority level, at least for England), breakdowns of
green jobs considering protected characteristics, and publish information about salary levels.

496. Onwarddés O6Qualifying for the race to net zerobd
accurately measuring green jobs of the future:
ilt i s not possible to precisely predict which
decarboni sati on, or what skills will b#® needed an

497. The Review heard this challenge reinforced from a variety of players tasked with estimating,
measuring, and reporting against the future skills requirement in net zero sectors. For example,
the ONS set out the issues with 3%wehchdstussgdtte 6 gr e
challenges of reaching an agreed definition of
is in practice. In the second half of 2022, the ONS also ran a stakeholder engagement exercise
on defining green jobs, the Review notes that the ONS will publish an official green jobs
definition by early 2023, with experimental green jobs statistics to follow.

498. Alongside updated backward-looking green jobs statistics to reflect an improved definition, this
Review recommends the ONS work with other organisations to deepen monitoring of the labour
market impacts of net zero, particularly with regards to the just transition.

499. Industry made it clear to the Review that to invest confidently in the UK, clarity is required on
both the pipeline of technology and the status of the skills pipeline. Options provided to the
Review include:

1 Government providing opensource regular national labour forecasts that recognise the
interdependencies between different industries.

9 Setting targets for future numbers of students in priority industries to provide early warnings
on skills shortages.

1 Government providing a forward plan for transitioning skilled workforces in large carbon
intensive projects to green jobs.
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500. Inits Green Jobs report of 2021-2022, the House of Commons Environmental Audit Committee
(EAC) recommended that by the end of 2021.:

AiThe Government sets out how it wiwarldsitsgreen out h
jobs targets; this should include its definitdi
number, type and location of these over the 2020s, for the purpose of monitoring and
evaluating the if@MpPact of its policies. o

501. While the Review recognises the limitations with anticipating the jobs and skills of the future
economy, there is an ongoing need to continue to develop and publish data i which, even if
imperfect, can support with the dialogue and further evidence development in this area.

502. Government should swiftly develop robust regional green jobs statistics (ideally at local
authority level, at least for England), breakdowns of green jobs considering protected
characteristics, and publish information about salary levels, to monitor progress against the just
transition i reports on these through the climate data portal recommended in Pillar 1.

3.3.3 Enabling an equitable transition and developing talent

Government and the Green Jobs Delivery Group should explore a range of targeted options,
including:

1 Increasing the flexibility of the Apprenticeship Levy, and assessing whether the Levy aligns with
Government net zero and growth priorities, and whether shorter, more intensive courses should
be available alongside exploring the role of T levels.

9 Options for retaining talent within businesses and access to international labour.

503. The Confederation of British Industry (CBI), speaking on behalf of some 190,000 businesses,
said that in the transition to net zero:

AWhat i s of preectednonsbérs aof greert jgbgis there will be very few direct
skills transfers, and not all of these will be permanent. We (the UK) need(s) a more flexible
and agile approach to addressing skills training throughout the economy, that facilitates re-
train i [{%Q o

504. The Review heard that without a significant supportive decarbonisation policy mix in
partnership with industry the UK will not have an appropriately skilled workforce at the
scale and pace required to deliver the transition. For example, pre-pandemic Engineering
UK analysis projected shortfalls of between 37,000 to 59,000 in meeting an annual demand for
124,000 core engineering roles requiring Level 3+ skills, including an expected graduate-level
shortfall of at least 22,000 per year.36!

505. The Review heard that to bolster the workforce, the Government and the Green Jobs
Delivery Group should explore a variety of targeted options:

1 Increasing the flexibility of the Apprenticeship Levy in partnership with industry. The
Review heard from many in industry that the Levy could be improved, including from
Kingfisher, who advised that feach year, over
unspent Apprenticeship Levy funds. o6 In monitor
Levy programme, the Government should assess whether the Levy aligns with
Government net zero and growth priorities.
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1 The Review has also heard from industry that some skills, for example installing heat pumps,
could benefit from a shorter training programme than standard apprenticeships. The
Government should also consider how the Levy could be applied to shorter, more intensive
courses to rapidly upskill and retrain the existing workforce, alongside the extensive
apprenticeship training programme.

1 Onretaining talent, we heard in our Call for Evidence that making it easier for companies to
move their people around the business will ensure the best talent is available in the UK.
Industry should consider a net zero skills passport to simplify and streamline retraining
needed to move into new green jobs.

1 Industry raised that easier access to high-skilled international labour may help reduce the
skills gap, in particular in coming years when it will become more pronounced given the rapid
increase in net zero skills demand and loss of existing talent i one in five energy and utilities
workers are due to retire before 2030.
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3.4 Energy efficiency

Government should legislate by 2025 for the minimum energy efficiency rating for all non-
domestic buildings, both rented and owned, to be EPC B by 2030.

Government should legislate for all new non-domestic buildings from 2025 to have an EPC
B rating.

Government to drive the creation of sustainable material supply chains and influence market
development through public procurement standards by 2027 (see Construction sector).

UK to continue to show leadership through ambitious public sector decarbonisation by
conducting its own trials to ensure alignment with the targets in the Heat and Buildings and
Net Zero Strategies.

506. The broader energy efficiency mission is not a complete package unless non-domestic
buildings are considered. Energy efficiency measures have the potential to reduce business
energy use by up to a third, and demand reduction is a crucial piece of the puzzle.

507.

508.

509.

510.

511.

It is paramount that businesses save money on energy bills. The most vulnerable sectors
during a period of high energy prices are energy-intensive manufacturing (for example paper
mills and chemicals manufacturing), hospitality, and entertainment and recreation i all of which

are large employers in the UK.

Government can offer support via a comprehensive and integrated communications
campaign and energy advice service. Rolled out iteratively as and when material is ready
from 2023, it can expand on the planned Industrial Energy Advice Service and include advice
on low/no-cost measures, sources of funding or incentives, a payback calculator and sector

specific guidance.

High energy costs significantly impact profit margins. Untapped measures are costing UK
businesses £6 billion per year and 51% of industry surveyed saying that access to finance to

make upgrades is a key barrier.%6? | n

2022,

busi nessesod-domesticdustry

buildings) gas and electricity expenditure totalled around 12% or £46 billion of profits, up from

around 6% or £23 billion in 2019.363

Direct funding is required. The Review recommends that there are direct funding measures
for both SMEs and large companies or those in large buildings (and their landlords where
applicable) or projects that are innovative in the short term. This could also involve extending
the existing Industrial Energy Transformation Fund (to £185 million, in line with the
Conservative Manifesto®*) and new support for SMEs and in commercial sectors/buildings.

Government action can give businesses the capacity to invest. Businesses paying less on
energy bills means more money to support other investments, directly supporting growth and
UK competitiveness. HMG can maximise this further by supporting technological innovation and
new markets through green finance, as well as by developing new regulatory levers by the late

2020s.
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512. Government should legislate by 2025 for the minimum energy efficiency rating for all non-
domestic buildings, both rented and owned, to be EPC B, to be implemented by 2030.
Government should also legislate for all new non-domestic buildings from 2025 to have an EPC
B rating.

513. This can have positive impacts on competitiveness. Improving operational energy and
reducing embodied carbon in corporate buildings can also become a competitive advantage for
the UK. For example, the University of Birmingham partnered with Siemens to deliver Internet
of Things (loT) technology at scale. This technology is in place across the campus and helps to
better consider the use of space and avoid building structures with a huge, embodied carbon
impact. This innovative technology not only helps buildings and companies to be more
productive and competitive, but also offers Intellectual Property (IP) export opportunities. Pillars
2 and 5 will cover further export opportunities, including in the smart energy system space.

514. Putting standards in place can help build the market. By putting commercial minimum
energy efficiency product standards in place by 2028, this will ensure that our market is seen as
serious about energy efficiency, attracting more investment. This could be bolstered by new
Enhanced Capital Allowances (ECAS) or super-deductions for energy efficiency products,
including heat pumps and manufacturing equipment.

515. Further regulatory reform and increased advice can help grow this market. In 2019 the
non-domestic building UK supply chain turnover was £2.4 billion - £5.7 billion, which could be
expanded if there was better understanding around technology use, increased access to
independent advice and clearer long-term regulation to enable businesses to evolve their
business models. BEIS estimates that around £20 billion (CAPEX) is required to achieve all
energy efficiency potential in non-domestic buildings.®%®> The Government should use the
existing Energy Savings Opportunity Scheme (ESOS) to increase uptake of energy efficiency
measures using powers, including extending coverage and requiring firms to take up
recommendations.

3.4.1 Public sector decarbonisation

516. Government can lead by example by investing in the energy efficiency of the public estate,
galvanising local and national government efforts, and reducing energy demand. National
government has a role in supporting the development of business cases that maximise value
for money and provide demonstrable examples for local government and industry to progress.

517. For example, a public sector pilot carried out in schools and homes in New York, Milan and
Copenhagen introduced a methodology and toolkit to enable cities to quantify the benefits from
deep retrofit projects. Trials and examples such as this will support Government in motivating
people to change their thinking and support regional Governments in making the case for
funding or to crowd in private investment.
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CASE STUDY: Benefits of Deep Retrofits

C40cities, Burohappold Engineering and Rockwool undertook a study to provide cities with a
unique toolkit to estimate the multiple benefits of retrofitting a portfolio of buildings as well as an
entire city-wide programme366,

This toolkit was piloted on specific retrofit projects in three C40 cities:

Building type

GHG reduction

FTE

Net Present Value
Reduction in energy costs

Productivity value

New York Pilot

23 schools

42%

1967 -1601

$21.6m over 29 years

42% lyear
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Milan Pilot
5 residential

34%

$790k over 15 years
23%

2.5% Asthma
reduction

Copenhagen Pilot
5 schools

18%

34

$19.5m/7 years
18%

$840k/year



3.5 SMEs as active participants in net zero

518. SMEs face specific barriers to participating fully in the net zero transition 1 targeted support
amplify a growing

519.

of fers from government can

to share in the benefits alongside larger businesses.

We know from the Federation of Small Businesses (FSB) that there is a clear and growing

appetite among small businesses and others to do more.

-

% of small businesses
0% 10% 20%

Proportion of small businesses that want to do more to achieve net
zero and sustainability for their business: UK region and sector, 2021

30% 40%

\

50% 60%

South West

| 46%

West Midlands

| 36%

Yorkshire, Humber & North East

| 32%

East Midlands | 24%

North West

| 39%

| 38%

East Anglia

South East

| 39%

London

| 37%

Wales

| 36%

Scotland

| 40%

Technical activities

Manufacturing (A7~ A i A i A A A A i 37%

CONSLIUCHION oAl o o o A A ] 42%

Information & communication [l d A A7) 30%
Accommodation 8 food SeIVICes AAr Al A7 28 F AP PS5 A) asy
Wholesale & retail 77777777 A7 77 40%

Professional, Scientific & [FArrlrr i i d i i 7 A A 77 77 39%

Al | 37%

FSB Tax Survey, 2021 )

Figure 3.3 Proportion of small businesses who want to do
more to achieve net zero and sustainability for their business3¢’

520. SMEs are a core target for growth and the future of net zero. Analysis by the British
Business Bank found that SMEs account for almost one third of all UK emissions and around
half of total UK business emissions.3%® However, big businesses can more easily participate in
net zero, and can better minimise costs and maximise financial benefits.

521.

522.

Government needs to act to enable SMEs to actively participate and benefit from the net zero
transition. Evidence from the British Business Bank suggests most small businesses are at an
early stage in their transition to net zero, with the most commonly perceived barriers to action
around cost and feasibility.3¢° Access to finance is part of the solution to drive more action.

Small businesses could play a more active role in the net zero transition, but they are often
constrained by time and cost. Information needs to be easily accessible and simplified for SMEs
to digest given the resources they have if they are to identify decarbonisation opportunities and

measure their own emissions.
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ACreate simpler engagement me c Nezerio&@mighef or
broader sustainable issues across social value frameworks). Barriers of time and cost should
be addressed to encourage businesses to begin their transformational journey. Less than
10% of UK SMEs currently attempt to measure their carbon emissions, progress needs to be
made quickly toi GmpeiZerd® Net Zer o. 0O

523. Additionally, SMEs often do not have the capital to pay the upfront costs and if they do the
payback period for net zero initiative can be uncomfortably long.

524. SMEs need to be empowered to take actions to improve the greenhouse gas emissions impact
of their business and capitalise on the financial benefits from the transition.

9 Utilise role models. In the construction sector, as part of the COznstruct Zero programme,
the Construction Leadership Council has recognised the importance of promoting role
models for other businesses and the self-employed with action on net zero.®"* This looks to
provide evidence on the steps taken to decarbonise, provide case study material and work
with their trade association to signpost other businesses within their sector on action to take.

1 Better signposting. The Government has had limited success in signposting smaller
businesses to the type of support currently offered.

i Aere is mixed awareness of the support and technologies available, which could be

S ME s

addressed through schemes | i kel lHastripl t o Gr ow an

manufacturers’2

AnThe majority of UK SMEs tend to turn this

gover
speaks to the importance of improving the quantity and the quality of information available on

the platforms to accélZeEmissens &Erdecpese (ZBE) Nesvark®™® o n . 0

T Reducing the 0pToddtengrean acidnd bg smalbbusinesses are
constrained due to their tenant status in a building. SMEs and landlords should be working in
collaboration to change the built environment.

fiOne of the key barriers faced by small busi

energy efficient, are the restrictions found within their tenancy and lease agreements, which

ne

may restrict if and what they can install in terms of energy-e f f i ci ency measur es.

i Federation of Small Businesses (FSB)3"4

1 Impacting SMEs via policies aimed at larger firms: small businesses are often
subcontractors to larger businesses and so policy aimed at larger businesses should also be

considering the impact on small businesses.

AThis needs to be done with sensitivity,
subcontractors might disadvantage smaller firms and disturb balance of competition on the
ma r kieZero Emissions Enterprise (ZEE) Network37®

525. Tax incentives matter for SMEs too. Evidence from the OECD suggests there is greater
additionality T that is, direct funding being effective in stimulating additional investment i from
R&D tax credits for smaller firms than larger firms,376¢ Smaller firms have a lower tendency to
make investments in research and development. We have heard these incentives could be
used via similar model to deliver greater investment more broadly.

féchanges in a number of areas could help
net zero: Develop stronger tax incentives to enable businesses and consortia to deliver and
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develop NZC services - examples of this include a similar modeltothe R&D t ax cr edi t «
i University of York, BioYorkshire3’”

A The UK] should have a version of the R&D t ax
incentivise. Alleviates the cost burden and we could mirror existing models thus should be
swift to establishandi mp | e m &ngihe&ring company37®

526. This matters for both the business as a whole and for incentivising their employees:

NfnGover nment s h-efiicierd scltemes ot oeganisatians to encourage their

employees to become NetZero; how they heat, and light, their homes, travel to work and
work-based activities, take their holidays and i
i Scope Zero®"®

527. Energy use by businesses is a major source of their emissions,38 and there is evidence that
SMEs are aware of the benefits of energy efficiency.8 In 2020, the Carbon Trust found that
over 80% of SMEs surveyed were acting on energy efficiency and 51% saying they want to do
more, but a lack of time and money is the most cited barrier to further action.38?

528. However, this year the ability of small businesses to invest has faltered:

AiBy January 2022, evidence from the FSB found
plans to invest in net zero over the following 24 months. Since the beginning of the year,
inflationary pressures have further diminished
successful applications for credit are at an all-time low (46.2%).

AWe believe that without f urt $sinressesivillledorcddtoi nt er v
focus on business survival instead of investing in microgeneration or energy efficiency
me a s u i &3B3®H

529. The Review therefore recommends that part of the wider review of the tax system to incentivise
investment in decarbonisation should include SMEs and consider incentives to improve their
uptake of energy efficiency technologies.

Building on the UK Business Climate Hub, Government should launch a dHelp to Grow Greend
campaign, offering information, resources and vouchers for SMEs to plan and invest in the
transition by 2024.

Government should develop an SME role models programme, which provides mentoring for micro
businesses and the self-employed by 2023.

Government should establish a taskforce of suppliers, small business landlords and business
groups to agree on how to cut energy use in rented premises by 2023.
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3.6 Turbocharging growth and decarbonisation across
UK sectors

530. The Review has spoken to hundreds of sectors to understand the specific barriers they face to
decarbonising and capturing the economic opportunities from the net zero transition. Central to
this were over 50 roundtables with sectors, which took place around the country. This section
sets out specific recommendations for*:

Financial Services

Manufacturing

Energy Intensive Industries (ElIs)
Construction

Circular economy, resources, and waste
Retalil

Food, agriculture, nature, and land use

=A =4 =4 =4 =4 4 =4 =4

Technology and digitalisation

3.6.1 Financial Services

531. Financial Services are small in terms of their own emissions, but own, lend money for and
invest in assets and activities in the economy that produce greenhouse gas emissions. The
financial sector therefore has a crucial role to play in the transition i both as an enabler of the
transition across all parts of the economy, and as a growth opportunity in itself.

532. Significant investment is needed for the transition to net zero to happen. The Net Zero Strategy
estimated that we need additional investment of £50-60 billion per year in the late-2020s and
2030s to reach net zero. This is considerably more than seen to date, leaving a significant
investment gap, which will largely rely on private finance to plug.

533. Green finance is growing rapidly i globally the issuance of green bonds increased 11-fold over
the five years to 2021 (see Figure 3.4 below), creating unique opportunities for the UK as a
global financial centre. A recent report by McKinsey estimated that the global revenue potential
for banks from debt investment in climate finance will average around $100bn annually through
2030,%84 suggesting it would be even larger for the wider financial system. This could create
significant export opportunities for the UK. And the financial services sector is increasingly
recognising the investment opportunities associated with the transition to net zero:

ifiAccording to our research, the gl obal green e
growth rate of approximately 14% over the last 12 years, increasing its market capitalisation

from $2 trillion in 2009 to more than $7 trillion in 2021. Despite the current geopolitical and

economic environment, investors are increasingly looking to allocate capital more sustainably.

In a recent survey, we found that 86% of asset owners globally are implementing sustainable
investment in their strategies i thisisup f r om 7 6 %London S2o8kZExchainge38®

*  The Review has attempted to consider the sectors of the economy with either the largest carbon footprints
or greatest economic opportunities i but in the short period allocated to the work, we acknowledge that
some sectors are missing.
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Sustainable debt issued by instrument type
Since 2012, the volumes of sustainable debt has expoded.
Issuance ($billion)
£2,000bn
£1,800bn /‘) £1,759bn
£1,6000n In 2021, more than $1.7 trillion of
sustainable debt instruments were issued, BGreen loan
£1,400bn setting a new record and bringing the total
market to over $4 trillion. O Sustainability
£1,200bn -linked loan
- M Sustainability
£1.0006n -linked bond
£832bn .
£800bn — O Social bond
£611bn N
£600bn e M Sustainability bond
£400bn £321bn . O Green bond
£250bn
£200bn
coby £A9N £149bn
£32bn gpopn |:|" = ':|
£0bn | — | | s
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Figure 3.4 Annual issuance of green labelled debt globally38

534. Mobilising finance i including the nearly £10 trillion of assets managed by UK institutional
investors 1 is therefore key to funding the transition, as well as an economic opportunity for the
UK financial services sector in establishing itself as a leading green and sustainable finance
hub.387

UK as a global centre for green finance

Review how the UK can become the most competitive financial centre for green and transition
listings, capital raising and project financing. This should include reviewing prospectus and
listing regimes to encourage integrity and growth in the market for green finance instruments, as
well as exploring the new opportunities arising for professional services, climate and nature data
and analytics and innovative product development.

Through its update to the Green Finance Strategy, Government should set out a clear, robust and
ambitious approach to disclosure, standard setting, and scaling up green finance i including
how it will meet existing commitments to implement Sustainable Disclosure Requirements across the
economy; how it will provide a clear, long-term plan for attracting capital to meet net zero
ambitions, how to maintain the UK's position as the leading green finance hub internationally
and metrics for success.

535. The financial sector is not only crucial in making the transition to net zero happen, and in an
efficient way, but the shift to green finance creates a growth opportunity that the UK is uniquely
placed to take advantage of. London is already considered a leading hub globally for green
finance i ranked first in the world, overtaking Amsterdam, according to a recent index.38

536. At COP26 the UK government committed to the UK
financial centre. Government needs to set out a clear plan for how it will reach that target. The
UK must build on its leadership in terms of setting clear standards, internationally aligned, to
ensure robustness and trust in the system, and build confidence with investors (see also
Pillar 1).
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537. To meet its aspiration of becoming the worl dés
government should review how the UK can become more competitive in terms of green
finance 1 akin to the recent Hill Review on competitiveness of listing rules but going beyond the
stock exchange. This review should consider how the UK can become the most competitive
financial centre for green and transition listings, capital raising and project financing. To
facilitate this, the review should recommend how the UK can become a global hub for
professional services (such as legal, accountancy and consultancy services); climate and
nature data and analytics (building on the UK Centre for Greening Finance and Investment) and
innovative product development (for example, sustainability linked products)

538. This review should also capture the role of the London Stock Exchange i a key pillar of the
UK6s financial system, enabling companies to ra
across a range of global markets. In order to encourage green securities issuance at the
London Stock Exchange, the Government and Financial Conduct Authority should take
the opportunity of the ongoing reform of the prospectus and listing regimes to review
the rules to encourage integrity and growth in the market for green finance instruments,
with the aim of supporting the net zero transition. To do this effectively, they will need to work
with issuers, their advisors and other market participants including exchange and venues.

539. This would support, and sit alongside, the comprehensive financing strategy (see Pillar 1) that
looks at how the UK Government can leverage government investment, policies, and regulation
to scale up private finance to deliver the UKO®&s

540. Government has committed to an update to its Green Finance Strategy (GFS). It needs to
deliver on this commitment and use that opportunity to bring together the numerous aspects of
green finance and set out a clear, robust and ambitious approach to disclosure, standard
setting, and scaling up green finance i including how it will meet the existing commitments to
implement Sustainable Disclosure Requirements across the economy. The GFS should provide
a clear, long-term plan for attracting capital to meet net zero ambitions, and how to maintain the
UK6s position as the | eadi rnygndgnetdcs forsicéessance hub

3.6.2 Manufacturing

541. Industrial emissions, which include manufacturing and refining, are a major source of
greenhouse gas emissions, producing 17% (MtCOe ) of t he UK®6s tot al gr e
emissions. The Industrial Decarbonisation Strategy set out ambitions for the industry to reduce
carbon emissions by at least 67% in 2035 and by at least 90% by 2050.

542. The abatement opportunities in manufacturing are driven through greater energy and resource
efficiency, fuel switching to low carbon fuels and via the adoption in deep decarbonisation
technologies such as hydrogen and CCUS.

543. There are economic opportunities to demonstrate and deploy new green technologies which
the UK can manufacture and export, such as electrolysers for green hydrogen.

nfé] two in five (42%) manufact ur erpgortuniiee ee t ha
and are already taking advantage of them. Some have gone even further and changed their
research and devel opment strategies to take fu
i Make UK38®

544. Additionally, there is also an opportunity to support the growth of a market for low carbon
products. As set out in the Industrial Decarbonisation Strategy, the Government set out plans to
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devel op propos-aldefppol ddemaddi ncluding product
mandatory), product labelling and procurement (both public and private).

545. These policies are intended to address the lack of information about the climate impact of
industrial products, enabling consumers to identify low carbon products and empowering them
to make green choices. This may enable manufacturers to attract green premiums for low
carbon products, increasing the profitability of decarbonisation further.

546. However, there are broad sectoral challenges for manufacturers to grow and
decarbonise. Firstly, both clustered and dispersed sites need access to CCUS, hydrogen and
electricity networks in order to decarbonise, but access to developing or upgraded networks is
uncertain beyond those clusters included in phase 1 (of cluster sequencing) for CCUS
deployment, particularly for transport of carbon dioxide. for CCUS deployment, particularly for
transport of carbon dioxide.

iOt her technologies e.g., CCUS are still i n
on how this would work in dispersed sites (especially for cement) as locations in natural
beauty and the distance from cl uisMaeUK® makes

547. When the Review visited the West Midlands for an industry focused roundtable it learned of
further barriers, such as how some sites also have multiple technological options and are
unclear on which technology they should invest in.

548. Finally, there are knowledge and capacity barriers for firms. This is a particular challenge for
small sites, as they can lack the expertise or capacity to act.

i Ma n uf a cre gtiltfacingsthe darriers to digital adoption, such as access to finance, lack
of digital skills and knowledge of where to start and how to apply different and very often
expensive and compMakeUKPechnol ogi es. 0

549. For smaller dispersed sites there are more specific challenges, due to the high costs of
decarbonisation, the lack of tailored policy given the heterogeneity of sites and the lack of
specific funding for these sites. There are high costs of decarbonising dispersed sites due to
the need to expand networks and high operational costs of technology, particularly electrification.
The sites are highly diverse in terms of location, sectors, and industrial processes, which means
there is no single technical or policy solution. Finally, other than the Industrial Energy
Transformation Fund (IETF), there is a lack of dedicated policy towards these sites.

Priority areas
Energy efficiency

550. Manufacturers see energy efficiency and the installation of new or upgraded equipment as the
main pathways to effectively reduce emissions within their businesses.

551. In non-domestic buildings, the highest 6% of electricity consumers are responsible for 80% of
electricity consumption, while the highest 4% of gas consumers are responsible for 80% of gas
consumption.3®? We should seek to prioritise action where we can make the biggest impact on
emissions via energy consumption.

552. Almost half (47%) of businesses had adjusted their business practices to reduce energy
consumption in response to heightened energy prices in 2022. This was consistent across
manufacturers of all sizes, sectors and regions.3%
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553. Optimising industrial processes is a continuous improvement process and energy efficiency is
never 6done in the first go. 6 Emiagamjevenfordahost c o st
who have already started with some measures.

"While energy efficiency is largely straightforward, the transformation of industrial processes

is less so, yet this will be critical within the next decade. Therefore, Government must take

bolder action. It must hold itself to account on its Industrial Decarbonisation strategy by

providing regular updates on progress in order to help business understand the
Governmentdéds overall intentions and MaekE*i nves

554. Manufacturers are replacing old equipment that is no longer energy efficient with more modern
equipment. It is often the case that when equipment has not reached the end of its life, an
upgrade is sufficient to improve efficiency or reduce carbon emissions. Manufacturers may also
want to replace machines or vehicles running on fossil fuels with electric ones, for example,
enabling them to electrify their processes and operations.

555. The Industrial Decarbonisation Strategy set out how the Government will support sites,
including dispersed sites, and focus on installing energy management systems, improving heat
recovery and reuse across sites, developing a communications plan on existing available policy
support and finally, increasing resource efficiency and material substitution within industry.

556. The Government must accelerate and unlock the potential of energy efficiency to
decarbonise the manufacturing sector by delivering on the plans set out in the Industrial
Decarbonisation Strategy by 2024.

On-site generation

Government should develop a policy proposal to incentivise on-site generation in
Manufacturing by Q2 2024, with options to consult on the funding formula required by the public
and private sector to reach the tipping point of adoption.

557. On-site renewable electricity or heat generation is seen by manufacturers as the second main
pathway for decarbonising their businesses, with 39% of manufacturers.

Ailn the | ast few months, the demand for it has
insulate themselves from electricity grid prices which are linked with the unsustainable and
volatile wholesale priceée&®ioMakegJKs and ot her foss

558. The need to reduce dependence on grid-supplied energy is growing because of very high
prices and the uncertainty about energy supply. Where possible, manufacturers will opt to
produce their own energy, which may or not cover all their needs. Moreover, currently selling
self-generated power back into the National Grid is very attractive for manufacturers, with the
income sometimes surpassing the savings from the generation itself.

559. However, the Review has heard there are a variety of barriers for manufacturers adopting on
site generation:

"Easing and accelerating local planning permission and adding local infrastructure to allow
feedback into the power grid. In addition, it is more complicated for manufacturers leasing
buildings than owning them and this would warrant official recommendations (or obligations)
for landlords to respond within a set timeframe to installation requests from their tenants and
would warrant streamlined and harmonised agreements/contract templates between
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l andlords and tenants to facilitate the proces
cash is difficult (cash is being put aside to pay energy bills). Getting credit is still subject to

blanket criteria which will penalise those who already have other (covid-related) loans,

without the consideration of the ovieMakelUK*®*| ow r

560. The Review recommends Government should develop a policy proposal to incentivise on-site
generation in Manufacturing over the next two years, with options to consult on the funding
formula required by the public and private sector to reach the tipping point of adoption. This
needs to be joined up with policy on the future of the National Grid and on broader planning

policy.
UK Carbon price policy

Government should progress its consultation on carbon leakage measures, including a
carbon border adjustment mechanism (CBAM) and mandatory product standards by 2023
(See Pillar 6 for more discussion). This will enable Government to implement effective carbon
leakage mitigations from 2026.

561. Itis positive that the Government is looking to consult on carbon leakage measures in relation
to trade, including the option to establish a carbon border adjustment mechanism (CBAM). At
the same time, we have heard concerns from stakeholders about the domestic carbon price.
The Government should also consider how to minimise the upward pressure on carbon prices,
such as when it sets a net zero consistent cap for the Emissions Trading Scheme or on the
long-term role played by Carbon Price Support.

3.6.3 Energy intensive industries (Ells)

562. UK Ells are facing uniquely difficult challenges to decarbonise, especially as they
generally compete in international markets. They are comprised of manufacturers in
aluminium, cement, chemicals, glass, steel, paper, and other manufacturer who require a lot of
energy to produce their products.

563. The opportunities from the transition cannot be realised without competitive energy prices,
measures to mitigate the risk of carbon leakage and Government financial support in innovation
and large-scale decarbonisation demonstrations.

fHigher energy prices are one of the main challenges and obstacles to the industrial
decarbonisationéSecurity of energy supply is a
security of energy supply, energy intensive industries are unlikely to have to confidence to

make the investment necessary to reach the net zero target.

iféThe main challenge of carbon pricing is its
prices and reduced allocation of free ETS allowances, will increase the risk of carbon
leakage and reduce availability of capital to invest in decarbonisation.

fécommercialising these opportunities depend o
regulatory framework in place, providing finance to de-risk large demonstration projects and
facilitating knowledge sharing of new technol o

i Energyl nt ensive Users6 Group and ManlUfacturerso
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564. These sectors are facing higher energy prices and higher prices than their competitors.
Ells are particularly susceptible to currently high energy prices; in industrial processes where
fuel is consumed for energy, such as boilers and furnaces, fuel costs contribute over ten times
as much to the total cost over the lifetime of the equipment as the capital investment costs.3%

565. Due to the UKO&s r el at i electrigitygenetion anagtheihigherccastobn g a s
generation from gas (as compared to generation from coal, nuclear or renewables), wholesale
electricity prices in the UK have been higher than in key EU competitors such as Germany,
France, and the Netherlands. The UK offers relief for some energy intensive businesses;
however, the support offered in EU countries is
international competitiveness.

566. The technologies to decarbonise manufacturers already exists. McKinsey finds that about
half of industrial fuel consumption can be electrified with technologies and processes available
today. Despite electricity prices doubling since 2020 while gas prices increased fivefold,
electricity prices remain significantly higher than gas prices.3%°

567. International solutions will likely be important for these sectors: a small number of
economies import a large proportion of global steel, and fewer than ten countries dominate the
worl doés st eel an d®Talenmanradtive pote in@stablishing the. future global
mar ket for clean steel in the long run should b

568. The Review has heard from Ells and their concerns over the impact of the carbon price support
mechanism, the renewable levies, network charge arrangements and uncertainty over the
future of ETS and carbon leakage policy. This is about remaining competitive internationally.

569. Any development of the UK ETS carbon pricing regime should consider the risk of carbon
leakage and ensure that sufficient mitigation measures are in place. As set out in Pillar 6,
Government should work within the UK ETS Authority to develop a pathway for the UK ETS
until 2040. As part of this, the Government should be engaging with Ells to help alleviate the
concerns listed above.

Sectoral support internationally

570. Germany is leading Europe's international response to the high energy prices environment with
a |l arge 0200 billion '"protective shield' to run
energy costs.

571. The EU haspreviously announced plans to raise around 014C¢(
high profits produced by energy corporations and redistributing the proceeds to consumers and
businesses facing rising bills.

572. The European Commission offered a new package of emergency measures to reduce energy
prices in October, through joint gas purchasing, price limiting mechanisms on the Title Transfer
Facility (TTF) gas exchange and new measures on transparent infrastructure use.

573. The UK Government launched a consultation into support schemes for Ells, including steel,
paper, glass, ceramics, and cement. Targeted proposals could mean further relief for Ells on
their electricity bills. This follows the announcement earlier this year that the Ell Compensation
Scheme has been extended for a further three years.
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3.6.4 Construction

574.

575.

576.

577.

578.

579.

580.

Scale of decarbonisation. The built environment and construction activity are significant
contributors to carbon emissions in the UK. It is estimated that around 43% of UK emissions are
from the built environment (both buildings and infrastructure), mostly from the heat and energy
that buildings consume, but also from the production of energy-intensive products and materials
that are widely used within the industry, such as concrete.*%?

At the same time, the sector is crucial for delivering net zero, through retrofitting existing
buildings, improving building design to increase energy and heat efficiency, more sustainable
product selection and improving manufacturing processes to reduce energy consumption and
eliminate waste.

Size of the economic opportunity. Evidence suggests that an additional 350,000 workers
would be needed by 2028, mainly to be involved in delivering improvements to existing
buildings to reduce energy demand. These workers will be largely working in small construction
firms, tasked with carrying out vital retrofit works in households.4%3

To meet this demand for net zero engineering services skills, the UK needs to recruit around
11,500 electrical apprentices (currently 7,000), and almost double the number of plumbing and
building services engineering apprentices. From 2023 to 2030 this creates an additional 64,000
new net zero engineering services apprentices, bringing the total to 156,000.4%4

There are new business opportunities from the transition, such as in the engineering services
sector to facilitate electric vehicle (EV) charging, heat pumps, smart energy and building
management and battery storage. For buildersdé m
supplying the materials and products needed to improve the energy and thermal performance
of homes and workplaces.

The use of new, sustainable building materials presents opportunities for greater resource
efficiency. For example, the reuse of structural steel could see a 95% carbon saving kilogram
for kilogram, with a 10-40% cost saving depending on how the steel is sourced and procured.4%

Barriers to action. The sector is being constrained by three key areas in its attempts to grow
and decarbonise.

9 Continued changes to government net zero policy and measures to undermine business
confidence:

ifWe believe that c¢clear policy would encourage
consumer confidence, enable the skills system to train the workers required to deliver retrofit,
and for the supply chains to develop across t

ABusinesses need to know about, and be abl e t
affecting net zero investment. The current planning, fiscal and other rules around the
procurementofnetz er o technol ogies can be too compl ex,
I Construction Leadership Council#°®

9 The availability of skills to complete the retrofits and other work required:

AThe skills issue is a huge c¢ihaaustormenigspendingat h r e
|l ot of money to airtight a house but the perso
correctly, the hoiuGoestrwgtomfdn®® be airtight. o
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1 Questions over the availability of zero carbon materials, products, and vehicles:

AEssenti al materi al , product, and component s h
some key technology delivery in the short tern
i Construction Leadership Council#%®

1 As well as these three specific areas, the overall business environment for construction

impacts on the ability for industry to change and adapt.

i € c afbolw issues due to payment delays and unfair contractual arrangements, which
i mpact on the ability of 1 QoestrustidiEleadershipt rai n and
Council4?

Priorities

Maintaining and implementing existing policy proposals

581. A key message the Review has heard is the need to implement the planned policy that has

been announced. In the construction sector this includes:
i Maintaining the Future Homes Standards and the Future Buildings standards

1 Fully implementing the Government's Construction Playbook, which includes a requirement

to do whole life carbon assessments of every project. Local authorities and other public
bodies should also be encouraged to adopt the approach set out in the Construction
Playbook.

Public procurement plan for low-carbon construction

Government to develop a public procurement plan for low-carbon construction and the use
of low-carbon materials, by the end of 2023.

582. The Government can set standards and build new markets for low-carbon construction through

583.

its own public procurement standards. Given the scale of the Crown Estate and public
buildings, standards for how construction should be carried out would send strong signals to the
sector and enable firms to test innovations and start to scale them up.

It should also specify the need for greater use of low carbon materials within their public
procurement guidance for bids.

i Go v e r 4banked kest practices in Public Procurement can set a new standard for

sustainable development. By entrenching the use of low carbon materials, construction

methods and operations. In doing so, it has the potential to set the baseline against which
development muststrivet o exceed, address industryods avers
and medium-sized businesses in moving towards sustainable building design and

oper atiiLandex®0

584. The Review recommends a public procurement plan for low carbon construction and the use of

low-carbon materials, to be developed by the end of 2023.
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Non-road mobile machinery (NRMM) decarbonisation

BEIS, DfT and Defra to develop a strategy on the decarbonisation of non-road mobile
machinery by the end of 2023.

585.

586.

587.

588.

There appears to be an absence of a policy plan by government departments for decarbonising
non-road mobile machinery. The decarbonisation of non-road mobile machinery (NRMM) is a
component of both the construction and agricultural sectors decarbonisation by 2050. Examples
of NRMM include excavators, bulldozers, forklifts, tractors etc.

As suggested by the Climate Change Committee (CCC), the Government should set out a clear
plan to develop a near-zero emission NRMM for applications in the agricultural, aviation,
construction, and industrial sectors.

The UK has an opportunity to lead on the transition of low-carbon NRMM technologies. The UK
remained a net exporter of construction and earthmoving equipment in the first half of 2022,
with exports (£1,879 million) 41% higher than imports (£1,330 million).41

The Review recommends that BEIS, DfT and Defra develop a strategy on the decarbonisation
of non-road mobile machinery.

Net Zero retrofit hubs

5809.

590.

591.

592.

Over the next decade, warmer homes have the potential to grow the economy by £174.4 billion
and create 500,000 new jobs distributed in every region and community across the country.*'?

The sector, via the Construction Leadership Council, has developed a long-term plan to retrofit
the UKOGs existing housi ng sveeagokernment ahd imlugstryf This

would take the form of a national programme for

by industry with government support, to act as a co-ordinating body to help facilitate local
retrofit delivery. The policy framework should be structured in a similar way to the Future
Homes Hub.

The Hub should bring together all relevant stakeholders to enable locally driven retrofit
programmes. It should aim to build trust across the retrofit sector by: identifying and supporting
clear and necessary strategic links across industries; holding the evidence base for what works
and providing a safe space for innovation; delivering communications to establish household
demand; and signposting and creating resources for delivering the vital interaction between
information, incentives, and installers.

ifWe support the current proposal for the
industry and government and Innovate UK. Perhaps this can provide the technical, scientific
andbusi ness focus that g o@onstruttemRrodgts Assogiaionds3s

See Pillar 5 for more information on the recommendation for localised retrofit hubs.
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3.6.5 Circular economy, resources, and waste

593. A more ambitious approach to managing waste and encouraging re-use and recycling
could decrease emissions and provide significant economic opportunity. UK policy on
this issue has been too slow and is failing to grasp these opportunities.

Raw Materials

Circular

Economy

Figure 3.5 Flow of resources in a circular economy*4

594. How the UK handles things we no longer need is a crucial issue for achieving net zero.
Waste and wastewater together accounted for 4.2% of UK greenhouse gas emissions in
2019;%1%> much of these come from methane emitted by biodegradable waste breaking down
either in landfill or during wastewater treatment.

595. The Government set out its ranking of waste management options according to what is best for
the environment in the Waste Hierarchy. This states that we should prioritise in the following
order: waste should first be prevented at source; where this is not possible it should be
prepared for re-use (repaired or refurbished); if not possible it should be recycled into a new
product or material; if that is not possible then it should be recovered in some other way
(disposed of in some way that recovers energy, for example via anaerobic digestion); then
finally, if none of the above options are available, it should be disposed of via landfill or
incineration.*'® These rankings form the underlying principles for a resource-efficient and
circular economy.

596. Climate Change Committee (CCC) analysis suggests that greater resource efficiency can drive
up to half of the industrial abatement in the early 2020s and will play a significant role out to
2050.

ifiResearch from the Centre for I ndustrial Energ
that improving material use could reduce emissions by nearly 200 MtCOze by 2032. The

modelled savings all fall in the scope of domestic targets, and would mainly come during the

fourth and fifth carbon budgets from five key sectors: construction, vehicles, food and drink,

electronics and appliances, and clothing and textiles. Construction alone accounts for over

half of the reduction.&*’
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Economic and strategic opportunities to the UK of moving to a more circular economy

597. Building and expanding industries in the UK: The UK currently exports a significant amount
of its waste to be processed overseas. In 2019, an estimated 61% of UK plastic packaging was
exported i because of a lack of capacity within the UK to recycle.**® There are concerns that
some of this is not actually being recycled.**® The UK must work with global partners on
international approaches to this.

598. Responses to the Call for Evidence suggest there is an economic opportunity for the UK in
doing more of our waste processing here.

ABy increasing t he amo odrincreasirgthemprdpartion oithese r ecycl e

recycled in the UK, greater carbon reductions can be achieved. Recycling has been a UK
success story for the last two decades, delivering significant environmental and economic
benefits. However, too much of what we collect is shipped abroad for recycling.
Reprocessing it here in the UK instead could contribute 16 million tonnes of CO-e to the 6th
Carbon Budget, while adding A8 billion to
i WRAP420

599. In more complex examples of re-use or recycling, there are emerging sectors which the UK has
an opportunity to benefit from. As described in Pillar 2, the availability of critical minerals is
likely to be a strategic challenge as the global economy decarbonises. This was the focus of the
UK 6 s CrilicalMinerals Strategy, whi ¢ h d e s emeihighgstentialomastefsteeams,
such as electric vehicle motors, electric vehicle batteries, hydrogen fuel cells and wind turbine

UK C

magnets, are still relatively low volume but willacceler at e i n t he ¢*oAttéendegs dec a

at the Reviewds roundtables were aware*of the

600. More broadly, evidence provided to the Review suggests that policies to move to a circular
economy, maximise resource efficiency and improve waste measures could increase GDP by
0.9% by 2035, creating over 200,000 gross jobs in the UK and reduce unemployment by about
54,000 jobs by 2030.4%3

Al The] i mpl ementation of ambitious cinwintl ar

win' scenario where GDP increases, CO,e mi ssi ons decrease, and
Government could help to create over 450,000 jobs in the circular economy by 2035 in

reuse, repair, and maniuGregrcAliancet’ng acr oss the

601. The circular economy is already providing economic opportunities: almost 90,000 new jobs
were created in the circular economy across the UK between 2014 and 2019, taking the sector
to almost 560,000 employees.*?®

602. An ambitious circular economy is likely to offer geographically dispersed employment across a
range of different occupations i in particular, reuse and open loop recycling activities are likely
to be the least concentrated, requiring activity at local and regional levels.*%¢

603. Reducing costs: Money is being wasted on throwing things away or failing to re-use or
refurbish them; more efficient use of resources can also bring immediate direct benefits to
businesses.

AThere is evidence that UK businesses coul
£3 billion per year at low or no cost. The move to a more resource efficient economy can
have significant positive impacts on the UK economy and could deliver an increase of up to
£76 billion in Gross Value Added by 2030, whilst also improving resource security*?’
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i Pduct lifetimes can be extended through simply making more use of the products we

already have or passing them on to others to u
Towards Net Zero shows that increasing refurbishment of products could add over £70

billion to the UK GVA, and create over 300,000 jobs, whilst increasing repair could create

over 30,000 jobs, add £3.3 billion to UK Gross Value Added, and revitalise city centres.

AnThe hospitality sector food waste cothetfod t he i
waste could havWwRAP€en eaten. o

604. Helping consumers to reduce waste and make more sustainable purchasing decisions can save
them money and ensure the products they buy are more efficient, durable, and cost-effective.
Pillar 5 explores how consumers can be supported to engage in the circular economy.

605. Strategic advantage. There are clearly strategic advantages to the UK from having the
capability to re-use and recycle materials where the supply is limited or subject to global
competition.

firhe transition to a circular economy offers a solution to break the link between economic
growth and unsustainable resource use that is driving nature degradation. In addition, a set
of key resources like metals are usually not recovered and reintegrated into production,
instead being downcycled or exported as waste. This has left us more vulnerable to supply
chain disruptions and rising commodity prices which are a key driver of inflation i non-
energy prices, including agriculture and metals, are projected to increase almost 20% in
2022, remaining well above the most recent five-year average and wheat prices are forecast
to increase more than 40%, reaching an all-time high in nominal terms this yeara

i Aldersgate Group, The Green Line*?°

606. Pillar 2 refers to some of the potential uses of biogenic and non-biogenic wastes and residues,
which offer significant circular economy opportunities. This includes, for example, the use of
agricultural slurry in anaerobic digestion, use of forestry residues in wood pellets or different
types of wastes and residues in the production of fuels. To ensure we use these resources
sustainably and extract maximum value, it is important for government to set clear expectations
of priority use order, including as part of the upcoming Biomass Strategy, and ensure
compliance with the waste hierarchy.

607. As well as pressure on virgin commodities, other economies are moving to using resources in a
more circular way. We should ensure that we are extracting maximum use from domestic waste

streams:
AExpedite the delivery of separate collections
businesses, so that the UK can invest in new facilities to deal with the increased volumes
and enable the production of renewable energyand r enewabl e fertilisers

i Association for Renewable Energy & Clean Technology (REA)*3°

608. Stakeholders raised challenges around sharing of commercially sensitive information about
supply chains and resource use. There have been a number of initiatives providing an
independent service to address this challenge:
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CASE STUDY: Invest NI 6 8soWlRce Matching Service

Northern I relandds regional business developn
service to transfer business waste, unwanted materials and by-products from one business or
organisation to be reused, recycled, reprocessed and repackaged by another.

The service aims to increase the productivity and competitiveness of participating businesses
through the identification and realisation of synergies resulting in more efficient resource use,
including commercial exchange of wasted resources, energy, water, materials and logistics. It is
free to use for any business in Northern Ireland.

A 2018 evaluation found the following benefits of the scheme:
The Industrial Symbiosis Service identified up to £8.89 million of potential cost savings;
Net additional GVA benefits of the Industrial Symbiosis Service were expected to be £8.72 million;

Overall, 76% of businesses surveyed were satisfied with the Industrial Symbiosis Service support
as a whole;

The evaluation recommended the continuation of the Industrial Symbiosis Service, which continues
to operate today as the NI Resource Matching Service. It estimated that the Net Additional GVA
Benefits delivered by industrial symbiosis from October 2019 to March 2024 would be

£4.9 million.43t

Existing commitments

609. The Government has made a number of commitments in recent years via the Resources and
Waste Strategy for England 2018,43? the Net Zero Strategy 2021,43% with key commitments (*)
legislated in the Environment Act 2021434 which included the following targets:

1 Extended producer responsibility for packaging, placing net costs of disposing products on
producers*;

9 Deposit Return Scheme for single use drinks containers*;

1 Greater consistency of separate collections of a core set of materials, including requiring
separate food waste collections in all local authorities in England by 2025%;

9 Deliver the UN Sustainable Development Goal 12.3 to halve food waste by 2030;

1 Explore policies to work towards the near elimination of biodegradable municipal waste to
landfill by 2028; and

9 Proposed targets to reduce residual waste by 50% by 2042.

610. The Review heard very clearly that the UK is not moving fast enough on delivering many
of its existing commitments 1 and that this is undermining efforts to decarbonise and
potentially wasting economic opportunity. Policy responsibility for resource efficiency is
distributed across government departments including Defra and BEIS, meaning initiatives are
not always joined up from i ndust rmpestunpoe mavpge ct i v
towards a circular economy.

611. The Resources and Waste Strategy for England has been well-received, but the UK is
underperforming on i) recycling ii) extended producer responsibility iii) digital waste tracking,
consistency of collection iv) minimising the embodied carbon impact of products at the design
stage, and v) improving overall policy coherence.
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612. Stakeholders told the Review:

Al The Environment Act 2021] i s al nmregulationsangd e ar o
any significant moves to exploit the system change opportunities to reduce waste and
emi ssions made possi bMeseysige Rechcling antl Waste Autharity?®o n . 0

iGovernment intervention i s nlacgecquedtpensuce cr eat
that the sustainable choice is the easy and favourable choice by introducing appropriate
policies and |l egislation to support this. [ é]

incomplete, and often has a record of inconsistent application and maintenance which
undermines both investment in solutions by businesses and individuals and fails to
consistently reinforce communications and messages that are required to change behaviour
i n gen SueaR&R &K Itd*3*

613. There were some suggestions that doing more to include UK consumption emissions in net
zero reporting could help to drive a greater focus on the circular economy:

Al I ncl udi n g-based enssgionpin theanreasures used to evaluation progress] would
also give a clear signal to business that government is also grappling with the issue of scope 3
emissions and make it possible to push for greater action. It would also encourage greater
resource efficiency and promote the development of a circular economy by giving incentives to
develop new business models focused on reuse, repair and recycling as well as promoting
onshoring of manufacturing. As the UK begins to develop trade agreements it has an
opportunity to differentiate policy from the EU by proactively including ownership of
consumption-based emissions, thus offering an incentive to more favourable deals and setting
the standard for other major consumption-b a s e d e ¢ oinBusimess i thé Community*3’

614. Stakeholders have indicated that they are keen to invest in the recycling industry.
Environmental Services Association members have committed to invest more than £10 billion
over the next ten years as long as the regulatory framework is in place.*3® A comparison was
made with the transition to Electric Vehicles, where the UK has provided a much clearer
statement of intent through the planned ban on new petrol and diesel cars i which has given
industry the confidence to innovate and invest.**®

Mission: Deliver a Circular Economy

Mission: A clear national mission focused on the circular economy will overcome the
uncertainty of the current policy environment and ensure the long-term commitment that
stakehol ders are asking for . T hverall amhithon bfdloublimg d
resource productivity by 2050, bolstered by a set of specific metrics to drive action, including
sector-specific circular economy targets linked to business models.

Issue heard by the Review Action recommended

Delivery of existing government | Deliver urgently on commitments that the UK has

waste reforms is too slow; these | already made on collection and packaging reforms,
reforms under pi n |including extended producer responsibility, standardised
move to more efficient and circular | collection, and deposit return schemes. Industry engagement

resource use. Industry must be central to design and rollout of schemes, which
engagement in extended producer | should focus on a strategic approach rather than isolated
responsibility work has tailed off. measures relating to individual products.
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Commercially viable circular
economy business models are
not readily available for key
sectors. Collaboration between
public and private sector actors is
needed to identify these and
unblock any barriers.

Launch atask force to work jointly with industry to
identify barriers and enablers and develop sector-specific
circular economy business models for priority sectors.

This should have representation from BEIS, Defra, DLUHC,
HMT and DIT, and include the role of extended producer
responsibility in promoting reuse, repair, remanufacturing,
and rental alongside recycling, in line with the powers under
the Environment Act 2021.

There is an economic

opportunity in onshoring the
UKOGs pl asti ciapd o(
concerns about whether plastic
waste is properly recycled when
exported

End export of UK plastic waste by 2027, and in parallel set
an end date for the import of recycled plastic chips,
subject to t latonallégalsesponsibgities.
To drive domestic demand for high-quality recycled
materials, ratchet up minimum percentage recycled
content targets for a range of products in consultation with
industry.

Additional UK processing
capacity is needed to enable
ambitious reuse and recycling
targets, particularly for plastics and
critical minerals. There is also a
need to think ahead to new or
additional processing capacity for
future green industries.

Delivering UK recycling infrastructure capacity in key
areas. Areas to consider include:

1 plastic processing capacity (an additional one million
tonnes)
1 domestic capabilities in the circular economy of
critical minerals
9 the necessary infrastructure to support textile
collection and fibre recycling.
In doing this, the Government should consider the
expected profile of private sector investment in building
UK recycling infrastructure - and explore opportunities
to further enable such investment if current expectations
fall short of domestic need.

Moving to a circular economy
requires sharing of commercially
sensitive information about
supply chains between private
sector actors.

Task WRAP*? with developing a report jointly for BEIS
and Defra to understand the right role for Government in
supporting resource matching across the private sector,
learning from, for example, Invest NI and the National
Industrial Symbiosis Partnership. This must ensure resource
planning to achieve symbiosis rather than just waste
exchange.
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3.6.6 Transport

615.

616.

617.

618.

619.

The transport sector is the largest source of greenhouse gas emissions in the UK. In
contrast to other sectors in the UK, greenhouse gas emissions in the transport sector have
remained stable, with efficiency gains being absorbed by increasing traffic and bigger
vehicles.

In 2021, the Government published its Transport Decarbonisation Plan**! setting out
commitments to reduce greenhouse gas emissions in the transport sector by 1,300-1,800
MtCO.e between 2020 and 2050.% The Plan also highlighted wider co-benefits in terms of
growth, jobs, air quality and health benefits. An update on the Transport Decarbonisation Plan
was published in summer 2022.44?

The Government has set ambitious targets to phase-out existing vehicles with internal
combustion engines and replace them with zero emission vehicles (ZEV), such as electric
vehicles. il For passenger cars and light vehicles, which accounted for more than half of
domestic transport emissions in 2020, electrification is considered the most promising
technology.**® For heavier, long-distance vehicles as well as maritime and aviation, zero
emission technologies are still at an earlier stage of development. These sectors will likely need
to rely on a mix of different technologies, including electrification, hydrogen, low carbon fuels as
well as maximizing operational efficiencies to reduce greenhouse gas emissions. In contrast,
rail already has one of the lowest emission profiles, but more still needs to be done to electrify
remaining lines, where possible, and employ other decarbonization technologies as well as shift
transport from road to rail.

Technological changes alone will not be enough to reach net zero, as highlighted by the
Transport Decarbonisation Plan and the Climate Change Committee (CCC). More will also
need to be done to break the link between growth and increased congestion and encourage
more journeys to be taken by public transport and active travel such as walking and cycling
(see Pillar 5).

The decarbonisation of the transport sector offers significant economic opportunities,
with the potential for thousands of new jobs in manufacturing, infrastructure, and services.
Changes in the transport sector also have wider economic impacts as they not only influence
how people travel but also how goods and services are delivered. The Review heard that zero
emission vehicle manufacturing and infrastructure could create more than 70,000 jobs by
2050.** The UK also has the opportunity to capture a first mover advantage on decarbonisation

XXi

XXii

XXiii

According to the CCC, efficiency of new cars has been steadily increasing since 1990 but reversed
between 2019-19 due to rapid increase in purchases of sport utility vehicles (SUVs) and higher emitting
vehicles. Their share increased from 7% in 2007 to 25% in 2019 and more than offset the benefit delivered
by the increase in sales of electric vehicles 2017-1 9. See CCC (2020), Su$cext h
Tr an s ptips/fiméw.theccc.org.uk/wp-content/uploads/2020/12/Sector-summary-Surface-transport.pdf
The Transport Decarbonisation Plan included commitments in 11 areas: increasing cycling and walking,
zero emission buses and coaches, decarbonising railways, zero emission fleet of cars, vans, motorcycles
and scooters, accelerating maritime as well as aviation decarbonisation, delivering a zero emission freight
and logistics sector, delivering decarbonisation through places, maximising the benefits of sustainable low
carbon fuel s, hydrogends role in a decarbonised
development as a decarbonisation enabler.

Carb

t rans

The Governrme nt 6 s pl ans foresee the end of sale for new pet

and vans to be zero emission by 2035. New heavy goods vehicles weighing under 26 tonnes need to be
zero emission by 2035 and all HGVs by 2040. The government has also consulted on phase-out dates for
new, non-zero emission buses and coaches (proposed between 2025 and 2032) and L-category vehicles
such as mopeds and motorcycles (with 2030 for some and 2035 for all proposed).
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of aviation and maritime, including both the production of zero emission technologies and

sust ai nabl e, | ow carbon fuel s. Buil ding on the U
maritime services and its leading role in developing international standards, there could be

significant opportunities to export UK goods, services, and expertise. In the maritime sector

alone, 220,000 jobs could be created by 2050.445 Furthermore, the UK could be a first mover on

road freight decarbonisation and there could be significant growth opportunities for

technologies, infrastructure and services that enable more sustainable travel options.

620. However, the market is competitive and competitor countries are taking steps to onshore
manufacturing capabilities and supply chains. The USA Inflation Reduction Act for example
includes a requirement for the final assembly of the vehicle to occur in North America to benefit
from tax credits.

Accelerating the deployment of zero emission vehicles (ZEVs)

Government to swiftly deliver the ZEV mandate, to apply from 2024, while maintaining regulations
and funding to support the uptake of electric and other zero emission vehicles, and continuing to
drive emission reductions from internal combustion engines

621. Policies and funding in place have been successful in supporting the uptake and manufacturing
of electric vehicles and charging infrastructure. Respondents to the Review generally welcomed
government ambitions and support to date, with participants in the roundtables stressing that the
swift establishment of the ZEV mandate to apply from 2024 would be an important next step.

622. While the price of electric vehicles has fallen significantly, on average they still cost more than
petrol or diesel vehicles and charging facilities are not yet evenly available across the country.
This Review heard at the roundtables that any cuts to current funding and support would
seriously risk undermining the sector at a critical stage.

623. Organisations like the Society of Motor Manufacturers and Traders (SMMT), representing the
major car brands, highlighted that:

AfGovernment s ambitious and binding targets fc
underpinned by equally ambitious and binding targets for EV charging infrastructure. A
stable and supportive fiscal envi ricmwignt wi l |

624. While stakeholders considered the delivery of the Electric Vehicle Infrastructure Plan to be key,
they also pointed to existing inconsistencies and regulatory barriers, such as different VAT
rates for public and private charging (see Pillar 5). Several respondents referred to smart
charging as an opportunity for the UK to lead on and highlighted the need for increased focus
on data and data interoperability to enable smart charging.

625. While electrification of passenger cars and vans is on its way, some stakeholders also
highlighted the need to continue to drive down greenhouse gas emissions from existing
vehicles, in line with Climate Change Committee (CCC) advice.

626. Respondents to the Review highlighted the opportunities for UK manufacturing and supply
chain in terms of growth, jobs, and export opportunities. However, businesses also raised
concerns that high energy and carbon costs could discourage manufacturing in the UK.

xv - For example, according to the Transport Decarbonisation Plan the manufacturing, distribution and repairs
of bikes alone could be associated with 100,000 jobs.
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According to SMMT, fAa strong domestic donotomotiyv

supporting high-v a |l u e, rewarding jobso. Hibametvemagt it vhee yc aad
significantly higher in the UK than in sister plants across the EU, with electricity costs on
average twice those i n t he% EHdycalledfor gaesinvestment s 60 %

support and the manufacturing process itself to be decarbonised.

627. The Review considers it therefore important that the Government maintains support for
building domestic supply chains and manufacturing for electric vehicles and, in the long-
term self-driving vehicles that may deliver further efficiencies and carbon reductions, as part of
the Automotive Transformation Fund, and the Faraday Battery Challenge.

Delivering on sustainable fuels and zero emission technologies

Government to publish the Low Carbon Fuels Strategy in 2023 and the necessary legislation
for the sustainable aviation fuels (SAF) mandate to apply from 2025. Recognising that an
adequate price stability mechanism is vital for investments in SAF, government to set out
evidence for barriers to SAF investments and options to address this.

Government to set out options for further legislative steps by 2024 and take a leading role in
International Maritime Organization (IMO) negotiations to decarbonise the maritime sector.

628. Harder to electrify transport modes will rely on a mix of technologies and fuels, offering
new opportunities for UK innovation, production, and skills. Respondents to the Review
generally welcomed existing ambitions as set out in the Transport Decarbonisation Plan and
sector-specific plans such as the Jet Zero Strategy and Clean Maritime Plan but stressed that
delivery of these ambitious plans would be key. They saw specific advantages based on the
UKOs expertise in R&D, aviation and mar-detvedme as
fuels and sustainability criteria.

629. The UK is well set up to support innovation but commercialisation of new technologies
still faces barriers. Stakeholders pointed out the important role that for example the
Aerospace Technology Institute (ATI) programme plays in supporting R&D in the aerospace
sector in the UK, with interest exceeding funding available. However, more would be needed to
bring new technologies and fuels to the market. Stakeholders highlighted, for example, that to
meettheGover nment 6s ambition to have five sustaina
construction by 2025 and 10% of all UK jet fuel to be sustainable by 2025, government needs to
take further action, mostnotablyia mandate for fuel producers anc
the price gap*with keroseneo.

630. To continue to support innovation, the Review recommends that government should
provide long-term funding beyond the current spending review period to support UK
manufacturing and supply chains (including as part of the Aerospace Technology Institute for
demonstration) as well as for testing and certification of new fuels and technologies (as
part of Zero Emission Road Freight (ZERFT) demonstration programme, UK Shipping Office for
Reducing Emissions (UK SHORE), SAF demonstration competitions and clearing house).

631. In addition, an enabling regulatory framework is needed to support investments. At the
roundtables, the Review heard about the value stakeholders assign to existing support
mechanisms such as the Renewable Transport Fuels Obligation (RTFO) as well as the planned
mandate for SAF and Low Carbon Fuels Strategy, which respondents asked to be delivered as
soon as possible. Some also argued for higher RTFO targets and fiscal incentives for fuels with
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a higher biocontent. They noted that there would be encouraging signs for other technologies
such as direct air capture and the development of business models for greenhouse gas
removals. However, changes in fuels and technologies will necessitate wider changes. For
example, the use of hydrogen and electrical propulsion in aviation will require new regulations
to authorise such aircraft. Mar i t i me UK p o although dovesnment andciredastryfhave
both made a substantive start towards decarbonisation, there is a need to increase the scale
and pace of t*hSegeraljrespomdents dighfightedtthat more clarity is still needed
on the next steps in the maritime sector, including the respective roles of industry and
government, with a refresh of the Clean Maritime Plan expected for 2023.

632. Some stakeholders also highlighted the need to drive operational efficiencies. Taking aviation
as an example, Airlines UK highlighted delays linked to infrastructure and airport capacity that
force aircraftstoist ack, bunch and circl e .&iTheBotishtABlinewa i t i n
Pilots Associati on tfalnakgegre dn gtdh ati .6ee c aanrhoemiccar r i age
paying higher fuel costs elsewhere, means ftypically 3-5% of the extra fuel is wasted per
houra“*** Alongside technological changes, government and industry should continue to
increase operational efficiencies. As part of this, government should for example identify
voluntary and mandatory options to put an end t

633. Continued dialogue between government and industry as well across sectors will be
important to deliver on ambitions. Such dialogue will be needed to address potential skills
and supply chain constraints as well as identify required infrastructure investments that enable
new technologies and operational changes. Many stakeholders stressed the need for more
integrated, system-wide thinking, for example on how to link fuel production with CCUS or
interactions with impacts other than CO..

634. Many respondents also highlighted the international character of the aviation and maritime
sector, and the need forjointact i on and coll aboration across bo
leading role in International Civil Aviation Organization (ICAO) and International Maritime
Organization (IMO), the Government should drive ambitious policies to decarbonise
transport at international level, working with partner countries to effect change.

Accelerating rail electrification and freight decarbonisation

Government should continue to work with industry to set out a clear programme by 2024 to
accelerate decarbonisation of the wider freight sector through modal shift and deployment of
new technologies, building on the Future of Freight Plan.

635. While rail is already one of the greenest modes of transport (contributing just 1.4% of domestic
transport emissions),*? a significant share of UK rail lines are not yet electrified. According to a
Transport Committee report from 2021, only 38% of the UK rail network in 2019 was electrified,
with 9,855 km still powered by diesel.*>3 This compares to an electrification rate of 61% in
countries like Germany.*** Combined with a modal shift from road to rail, further electrifying the
railways can make a significant positive impact in decarbonising the transport sector. The
Review heard from industry that every tonne of freight transported by rail produces 76% less
carbon than the equivalent by road,*>® with nine times more tonne kilometres®™ of goods being
transported domestically by road than rail.4%

v A tonne-kilometre is a measurement of the transport of one tonne of goods over a distance of one kilometre
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636. Rail Partners, the trade association representing passenger rail and freight operating
companies, told the Review that:

AiDelivering a decarbonised railway wil/l produc
high-skilled and outside of London and the South East, it will also deliver cleaner air and
generate around A2.2 biilRalRamers®h economi c benef

637. Inits Plan for Rail, the Government made a strong case for acceleration of rail electrification,
setting out that:

AEl ectrification does not meysdthasadearcemardobni se e
attracting new passengers and freight customers torail, theso-c al | ed o6éspar ks ef f
decarbonising journeys that wd®l d otherwise ha

638. Whi l e industry wel comed govVv e radihatfurttdeslongtebm t i on,
clarity on what the future rail network will look like, both interim and long-term
timescales and an investment framework is necessary. A continuous programme for the
electrification of rail lines will provide economies of scale for decarbonisation. Stakeholders
referred to the example of Germany where due to a continuous programme electrifying about
125 miles each year, electrification costs are significantly lower than in the UK.45°

i We n e e dterm approachgo electrification, delivered by Great British Railways,

including a programme of works and an outline of how the private and public sectors will

work together to deliver governmentvwuwtoambi ti on
develop a long term fleet strategy across our operations, ensuring the best mix of electric,

battery, hydrogen, bi and tri mode trains to decarbonise the rail network, with rolling stock
matched to the track iiFietf’ astructure availabl e.

639. Participants at the roundtables were clear that government should consider how to leverage
private investments in rail decarbonisation, including electrification of railway lines. To ensure
that rail is decarbonised in the most cost-effective way, the Review also takes the view that
government and industry should explore different technological solutions such as hybrid
locomotives running on electricity and hydrogen. Some stakeholders also highlighted the need
to bring forward the planned industry reform and include incentives to rail operators to increase
demand or make low carbon investments as well as a rail freight target.

640. In terms of decarbonisation of the wider freight sector i as well as heavier vehicles
including buses and coaches i respondents to the review highlighted multiple challenges
given that zero emission vehicles and vessels are not yet available for all uses and the range of
these vehicles is still more limited. Decarbonisation therefore requires a mix of different
technologies and solutions as well as coordination across different technologies and transport
modes. Logi sti cs UKunaertanty arbundthre Irightgdthna@odyy ta imvestin i
remains a barrier for memBPers operating road ve

641. Other challenges include limited fuelling options, lack of fuelling infrastructure for commercial use
or additional costs related to vehicles and low carbon fuels. This Review heard that the low cost
margins which most operators are dealing with make low carbon investments particularly difficult
in this sector. Respondents highlighted the value of existing trials, and the need to expand the
Electric Vehicle Infrastructure Plan to heavier vehicles. Government published in 2022 a Future of
Freight Plan, setting out challenges and a set of priorities and actions agreed with the industry.
Stakeholders confirmed their commitment to working with government and other stakeholders to
achieve progress. The Review heard for example from First, a rail and bus operator, that:
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By working in collaboration, we can reduce the cost of operating, fuelling and maintaining
our fleets, deliver economies of scal Eirst*?2and ex

642. The Review therefore recommends that the Government should continue to work with industry
to set out a clear programme to accelerate decarbonisation of the wider freight sector, building
on the Future of Freight Plan.

Support wider transport decarbonisation through an enabling regulatory framework

Government to reduce delays to anticipated reforms by bringing forward the delayed Future of
Transport Bill this Parliament.

643. To increase certainty for investments, respondents to the Review also highlighted some more
general points for government to consider when setting out transport policies. This included the
need to reduce delays to anticipated reforms and bring forward the delayed Future of
Transport Bill this Parliament.

644. Many respondents also flagged that changes in the vehicle and fuel mix will require reforms to
fuel duty and road taxation in the future, and that such reforms should consider how to
reward lower carbon options.

645. More generally, stakeholders highlighted the importance for the regulatory framework to
enable, and set clear rules, for new innovative services (for example, mobility as a service
and smart charging), the need for the planning system to consider wider transport implications
and any infrastructure investments to support the deployment of new technologies and
sustainable travel options.

646. In regards to trade, many stakeholders also highlighted the need for government to work with
international partners to set standards, address trade barriers and incentivise greater inward
investment.

3.6.7 Retail sector

647. The UK retail industry contributes more greenhouse gases from goods sold in a year, than all of
UK household emissions generated.*3 This places the retail industry among the highest
contributors to emissions in the UK (c. 215 MtCOze, 62% of this is from food, drinks and
tobacco)*¢4.

648. Across the retail business there is a wide variety of activities that contribute to emissions. There
is energy required for site and vehicle operations, emissions from farms and production facilities
and the energy used by customers to power their purchased devices.

649. This sector has the opportunity to influence emission reductions from customers to the value
chain and mobilise action for growth and decarbonisation during the transition.

650. Retail is being pushed by both investors and consumers for greater action. Investors in the
retail sector have rising expectations around emissions measurement and disclosures, and
concrete strategies for reduction. Whilst customers are seeking change with 79% of customers
surveyed by the British Retail Consortium (BRC) are changing their preferences based on the
social responsibility, inclusiveness, or environmental impact of their purchases and 88% of
customers want brands to help them live sustainably.465

172



651. We learned from our sectoral roundtable that the sector recognises that skills are important and it
is taking action internally, including by engaging with further education colleges to build these
skills. Additionally, the Government should be working with the sector to help demystify the carbon
impact of products. This should consider that clear messaging for consumers is paramount, and
there is often a lot of information for consumers to digest when purchasing products.46®

652. Finally, government support is required on developing ecolabelling for consumers (see more in
Pillar 5). This needs to ultimately be integrated with international standards due to the cross-
border supply chains for many products sold in the UK.467

3.6.8 Food, agriculture, nature, and land use

653. How the UK uses our land is a fundamental question for the transition to net zero. Indeed, net
zero will not be possible without recognising the vital importance that nature-based solutions
have in achieving the 6netd in 6dnet zero06b. Nat u
protected and preserved, with clear and long-term plans in place not merely to restore natural
habitats such as peat and forest land, but to double down on our protection of existing
landscapes that contribute to net zero. At the same time, our agricultural sector needs
additional support and investment to tackle the twin challenges presented by both natural
carbon dioxide and methane emissions from livestock and emissions from agricultural
machinery and land use.

654. The transition to net zero and the growing impact of climate change is affecting how we use land:

9 High emissions from land use. Agriculture and land use sectors together currently account
for around 12% of UK greenhouse gas emissions. These emissions are reducing slowly i

the Government 6s independent climate advisors
agriculture are completely missing or wholly inadequate.*¢® As other emissions i such as
those from transporti ar e expected to fall with further me

relative share of UK emissions is expected to grow, and some experts we spoke to said it
could account for 30% of UK greenhouse gas emissions by 2030.

1 New uses. Net zero relies on using land to remove carbon from the atmosphere. For
example, the UK is planning to plant 30,000 hectares of woodland a year by the end of this
parliament.*¢® Nature-based solutions (like tree-planting) are expected to provide around
40% of the greenhouse gas removals required by 2050.47° At the same time, there is growing
pressure on our land for otherusesi f or exampl e, the UKG6s housebu
new homes per year by the mid-2020s and growing uses linked to net zero, such as
biomass, nuclear, solar or wind power.

1 Adapting to climatechange. The way |l and is used can det er mi
kind of climate risks described in Part 1. For example, certain parts of the country are more
vulnerable to flooding; any housing or infrastructure built there needs to take this into
account, and healthy coastal wetlands, saltmarshes and woodlands can variously provide
natural flood defences.

655. These different pressures create complicated trade-offs i particularly when combined with other
environmental priorities such as reversing biodiversity loss or improving water quality (for which
Government is due to publish legally-binding targets under the Environment Act 2021).47*
Managing these trade-offs is crucial to have a coherent and sustainable plan for using our land.
Decisions taken by different levels of Government, industry, and even individual land managers
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all affect how our land is used i with many interlocking systems in place for guiding these
decisions (not least the planning system, see Pillar 4).

656. How we use our land has adirecti mpact on the economy. Land is t
single asset, estimated at A6.3 trillion,accou
In 2021, the UK agricultural sector was worth £11.2 hillion (0.51% of GDP).#”® Decarbonising
land use can create clear economic opportunities. Many emissions reductions measures in
agriculture are productivity enhancing, with the potential to boost growth by saving farm
businesses £170 million per year by 2035, rising to more than £1.5billion per year by 2050.474
There is clear opportunity for innovation in this sector, and government has committed to a
£270 million Farming Innovation Fund.

657. More fundamentally, as described in Part 1, our economy is embedded within nature i not
external to it.#”®> Climate change and other environmental pressures like soil degradation, water
guality and biodiversity present the biggest medium-term risk to UK food production.#’® Nature
can help us manage the risks from climate change, for example planting trees in cities can
reduce energy needed to keep people cool and reduce productivity losses from overheating in
summer.477

658. Individual choices, like what kinds of food we buy, have an impact on decisions made on how
the UK uses land. Pillar 5 sets out broad recommendations for giving people more information
to help guide their choices. This is designed to help people do things they already want to T not
to make them do things they do not want to - and includes a recommendation to pursue
6ecol abellingd on food product s.

Land Use framework

Government to publish a Land Use framework as soon as possible, and by mid-2023.

659. The Government lacks a clear plan for how we will manage these competing and
interrelated demands on land, according to submissions to the Review. The Net Zero
Strategy showed a range of possible 2050 energy systems which deliver the target, but no
similar analysis is available on how the UKob6s |
varied land-based goals described above.

660. The complexity of land use and the trade-offs described above mean it is very difficult for even
the most committed land managers to ensure they are making best use of their land.
Stakeholders told the Review that opportunities to maximise public investment are lost, and that
the current framework does not allow land managers to deliver as many positive outcomes as
they could.*"®

ifiThe right approach to | and management <can al s
future climate change and conflicts, where nature thrives within and outside farmland, and

where growers and producers get a fairer share of the market and help to avert the climate

and nature crises |jiRSPB*°by doing their job.o

661. The Government made the following commitment in its recent Food Strategy:

iWe wi | | apdwdeframeviork & 2023 to ensure we meet our net zero and

biodiversity targets, and help our farmers adapt to a changing climate, whilst continuing to
produce high quality, affordabl el DefrapGbvementt h at
Food Strategy 2022480
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662.

663.

664.

665.

666.

667.

Better data and analysis are needed to help the public and local decision-makers realise these
outcomes and achieve the multiple goals set out in the Net Zero Strategy. The Land Use
Framework should include analysis showing different options for how these multiple goals can
be met within the land area of the UK, considering biodiversity and agricultural productivity
needs, including water quality and flood protection.

Land use change at a strongly spatially disaggregated level is currently an important evidence
gap. This should be modelled and the principles to manage trade-offs and maximise synergies
of each scenario should be clearly stated (for example, maximise land used for production of
wood-derived biomass and energy crops, such as miscanthus, near the likely location of future
BECCS plants; prioritise food production on high-grade agricultural land, etc.). Requiring
collaboration between BEIS, Defra and DLUHC, this is an example of the kind of system
thinking which is necessary to deliver net zero.

Government also needs to ensure that this analysis considers the land use potential at different
levels of global warming. A recent Intergovernmental Panel on Climate Change (IPCC) report
showed that a warming of even just two degrees considerably alters the kind of crops that can
be grown in different regions and changes the effectiveness of different types of land use
solutions for biodiversity and flood protection (for example, wetlands no longer provide the
same level of protection at two degrees of global warming).“8* The analysis in the land use
framework should directly address this with scenario modelling.

Alongside the framework, government also needs to consider the existing incentive structures
(see section below on Environmental Land Management schemes) and how aligned they are
with bringing about outcomes which fulfil decarbonisation, agricultural production, and
biodiversity goals, including those for land managers considering growing biomass. Land use
change analysis described above needs to be joined up with an in-depth review of the
regulatory and policy structures which determine land-use decision-making at different scales. It
is becoming increasingly clear that our capacity to deliver upon multiple objectives will depend
on how national policies support local action, and on policy coherence across silos.

Stakeholders told the Review that the lack of policy consistency is a huge problem for
agriculture and other users of land i affecting long-term planning and investment decisions.82
This includes issues with the planning system which is focused purely on new development and
so does not interact well with decisions made on other outcomes, such as environmental
protection.*83

The evidence seen by the Review and described above makes clear that a lack of clarity in
decisions on land use is a barrier to growth and decarbonisation. It is crucial that the Food
St r a s ecomryitent is met and that it provides the following:

1 A basis for deciding on competing land use opportunities i or a hierarchy of use;
1 A design to inform decisions made through the planning system;

9 Transparency and usability by other decision-makers, for example local authorities.

Environmental Land Management schemes

Government to publish full details of all Environmental Land Management Schemes and
future plans by the end of 2023 - with a particular focus on how participants can take advantage of
both public and private finance.
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668.

669.

670.

671.

The Review has heard that the necessary incentives on farmers and land managers to
decarbonise are not in place. Particular attention was paid to the Environmental Land
Management schemes that are expected to replace EU farming subsidies, where stakeholders
were frustrated with the time taken to provide clarity to farmers and land managers.

ifWe recognise that there is no food security w
increase resilience and competitiveness of our industry by transitioning to low impact

farming. We are fully supportive of the need for the Environmental Land Management

Scheme and its direction of travel and wish to work with Government to accelerate its rollout

and a mbii Maikso&nSpemncer

AfNet zero should be givbehnt befpabdber Agyi cul tesa
(ATP). Net zero needs to be embedded into schemes, given equal weight to other

environmental targets. Farmers have seen business benefits from implementing a range of

net zero activities including resource efficiency, renewable energy, and the bioeconomy, in

additionto nature-b ased s ol NFU®ons. 0

At the same time, incentives to decarbonise farming should be reviewed to ensure they are
competitive and suffici en tofpaymentsdoractievicglmaltipiet vy ab
outcomes, and to assess the risk of public funding crowding out private finance.

AThe reforms on agriculture subsidies in each
regenerative agriculture needs to be results-based in terms of rewarding farmers for

achieving environmental outcomes, and to a funding level that is needed to achieve UK net

zero and nature positive targets. This action de-risks finance that is available to farmers and
provides farmers with a clear business case that can cover the upfront costs involved with

buying capital equipment, and changing their agricultural practices to become more

r e gen e ridNatWesteGroop*

AiThere is currently significant wuncertainty wi
how different public and private payment for environmental outcomes can be combined, or
6stackeddéd. This has | ed to hesitation among ma

worry that they will inadvertently block themselves from accessing another source of
i n c o inBalladium4e’

Farmers report feeling disengaged with the transition i and do not always see the opportunities
that could be available to them through different productive uses of their land.*® Some
stakeholders felt there were missed opportunities for peer-to-peer learning, where farmers learn
from those who have already made a success from decarbonising their land and other
innovations.*8°

Further detail on the Environmental Land Management Schemes should be published as soon
as possible and address the issues described above. In particular, it should provide the
following:

1 A clear plan for engaging farmers in decarbonisation i recognising that there is a serious risk
of farmers feeling as if they are being treated as blockers to the transition, rather than
partners.

XXVi

0St acki ng o ygrirgpaygmeants r:deliverdng a range of different services and outcomes on the
same piece of land.
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1 Clarity on the anticipated interaction between public and private finance to ensure that land
managers can confidently deliver and be rewarded for multiple outcomes on landscapes.

Monitoring emissions from agriculture and food supply chains

By 2025, Government to ensure that 50% of UK-based food and drink businesses measure
and report their scope 3 emissions against a government- and industry-agreed standard.
Defra and UKRI research should prioritise innovations that support on-farm measurement and
processes to accurately collect the remainder by 2030.

672. Robust measurement of emissions from agriculture can drive good management practices and
create the conditions for new markets to thrive. Enabling practical on-farm measurement of
emissions in a consistent way will empower farmers to not only manage those emissions, but to
see decarbonisation as an opportunity and consider new business models supplying low carbon
produce or taking advantage of carbon management schemes.

fiGovernment, farmers, the food supply chain and finance need to agree on a common set of

metrics that comprehensively measures the environmental outcomes from the change in

farming practices. In doing so, farmers can be rewarded for achieving targets by the

government, their supply chain customers, and even other private sector players who would

like to support nature-based solutions in the UK. It also avoids unnecessary costs for farmers

in learning how to fill dat NatWest@mupfful t i pl e mea

673. Robust measurement of emissions from agriculture can drive good management practices and
create the conditions for new markets to thrive. Consistency of emissions data collection and
methodology across the food supply chain can also pave the way for more transparent
engagement with consumers on carbon impacts of choices (see Pillar 5 on eco-labelling).

A | ack -avdilable &ld&emissjons data in a standardised format from smaller
companies upstream and downstream in value chains [in sectors beyond just agriculture]
makes even the compilation of an accurate carbon inventory challenging, much less taking
measures t o dBusiaesshnahe Camenundy+!

AfA key challenge for Food and Drink businesses
emissions. For these businesses, scope 3 emissions are typically a substantial proportion of

their total organisational footprint, and there is increasing pressure from customers,

investors, and other stakeholders to measure, report, and reduce emissions these

emissions. Scope 3 emissions encompass the indirect emissions that occur outside of a
companyods direct control, whi dWRAPMI se from the

674. By 2025, Government should ensure that 50% of UK-based food and drink businesses
measure and report their scope 3 emissions™ii against a government- and industry-agreed
standard. Defra and UKRI research should prioritise innovations that support on-farm
measurement and processes to accurately collect the remainder by 2030.

i Scope 3 emissions are the result of activities from assets not owned or controlled by the reporting
organization, but that the organization indirectly affects in its value chain.
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Mission: Embed nature and habitat restoration throughout transition plans,
maximising co-benefits for climate and nature wherever possible, setting and
delivering ambitious targets for nature-based solutions.

675. As set out in Part 1, achieving net zero and recovering nature are challenges that are
inextricably linked, and which we must address if we are to achieve sustained, and sustainable,
economic growth. Consideration of impacts on nature and the environment must flow through
all net zero transition policymaking, to avoid unintended consequences on natural systems (for
example pressure on water availability from hydrogen production or air quality impacts of
bioenergy production).

676. Nature-based solutions currentlyinthe Gover nment 6 s net zero plans
and peatland restoration, but the Review heard that this approach could be broadened.

677. Natural ecosystems and ecosystems services are now being recognised for the intrinsic and
economic value they have:

iFor too | ong, nat ur al Cc a pet dnériot vilueain poleyeand the f f
market, even though i as farmers know i the character and quality of soil, water and nature

on a farm is essential to run a viable rural business. Recognising and paying for natural

capital, even though it demands a change in how land is used, opens up opportunities for

new business models and new sources of income fortheland-based economy. 0o
i Green Alliance*®?

678. The ONS has estimated the stock of the aspects of UK natural capital that could be valued to
be worth £1.2 trillion, with the value of carbon sequestration by natural systems to be £2.1
billion.4%4

679. Government should look to maximise the contribution of nature-based solutions given the
multiple benefits these can bring for climate, biodiversity, water, protection from adverse
weather impacts and job creation.

680. The Dasgupta Review also warns of the risk to ecosystems that are approaching tipping points,
after which recovery will be far more costly:

iMany ecosystems, from tropi c albeehadegradsdtbeyond o
repair, or are at i mminent risk of O6tipping
consequences for our economies and well-being; and it is costly and difficult, if not

impossible, to coax an ecosystem back to healthonce it has tipped into
i Dasgupta Review*%

681. The Review has heardthatthe Gover nment 6 s ambi ti on and deli ver)

greater:

AThere is a significant oppor t-scaldupefhighaqualtyt i mul a

nature-based solutions as a highly cost-effective part of the pathway to achieving-and
sustaining-net zero. Currently the scale of uptake is nowhere near where it needs to be in

order for the UK to reach net zero (including for peatland restoration, high quality woodland
creation, and saltmarsh creation). The low level of uptake needs to be addressed through a
vast i ncrease indirect public investment 1in
pri vat e infheWildlife Jrusts*®
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682. Action must be taken quickly, given the long lead time between habitat creation and restoration
efforts and seeing the benefits in terms of carbon storage, if nature-based solutions are to play
a significant role in delivering net zero by 2050.

683. In particular, for peatland, a more ambitious programme of implementation is required:

iNot only are the UKO6s peatlands emitting arour
rather than acting as a sink, they are also at high risk of complete collapse in the hotter, drier
conditions we are expecting with further climate change; which would trigger an enormous

further loss of carbon to the atmosphereoi The Wildlife Trusts4°”

Deliver accurate monitoring of carbon across broader range of ecosystems, with a view to
bringing more habitats into the inventory to drive habitat creation and restoration efforts.

684. Government should build on existing work from Natural England reviewing carbon storage and
sequestration by natural habitats in England*®® to increase the evidence base and work with
international partners to include a wider range of ecosystems in greenhouse gas inventory
reporting. At present, coastal and marine habitats are not covered by this reporting, including
saltmarsh and mudflats, seagrass, seabed sediments and others. Deepening our understanding
and bringing some of these ecosystems into carbon reporting as soon as possible will drive
management efforts and can slow depletion of these habitats.

685. For the land-based habitats, how this plays out in the wider land use context should be
managed through the Land Use Framework to minimise disruption and achieve multiple
outcomes including maintaining food supply.

In line with wider thinking on voluntary carbon and ecosystem markets, ensure a pipeline of
investible nature-based solutions projects is available

686. Pillar 6 sets out thinking around voluntary carbon and ecosystem markets. The Review heard
that industry is keen to invest in and deliver nature-based solutions for climate mitigation (like
afforestation projects):

N The c ap ac i-based soliitions ta offarclenate mitigation, climate adaptation, nature
recovery, environmental services, health and economic benefits from one investment
renders them formidably cost-e f f e citWildlife and Countryside Link**°

687. Government and its delivery bodies must ensure there is a clear pipeline of investible projects,
but also manage the risk of greenwashing. This is where projects do not achieve the desired
outcome with sufficient monitoring and verification, or risk stymying this investment.

688. In conjunction with the Land Use Framework discussed above, and the need for robust
standards as set out in Pillar 6, government should review its processes to ensure that there
are no unnecessary barriers impeding nature-based solutions projects that align with wider net
zero, nature and growth goals.
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3.6.9 Technology and digitalisation

689. The scale of decarbonisation. Digital solutions can help to reduce emissions and energy

consumption, improve environmental monitoring, and facilitate better policy design.

690. However, there is a large and growing carbon footprint from digital solutions. The energy
needed for computation and cooling of data centres is also increasing at an alarming rate as
our economies become more digitised.>%° Furthermore, there are risks from the rapid rise in

on t he
consumption of energy due to the efficiencies the technology offers. There is currently a large
amount of uncertainty on the scale of these effects, however policy should consider any
potential unintended consequences of interventions in this regard.

691.

692.

693.

694.

695.

696.

697.

digital

technol

ogy

cl i mat e,

due

t o i

The economic opportunity. The adoption of digital technologies can drive resource efficiency,

reduce energy demand, and raise aggregate productivity.>°! The TechUK Digital Economy
shows

Moni tor

the UK economy, 7.6% of total gross value added (GVA).5%2

t hat

bet ween
grown by 26.5%, with the latest DCMS figures showing the digital sector added £150.6 billion to

2010

and

2019

t he

Beyond the measured GVA impact, it is estimated that adoption of smart grid and smart meters
could reduce total consumer energy bills by £354 million in 2030; and a smatrt, flexible energy
system built on clean-digital tech could reduce total costs by up to £50 billion a year by 2050.503

New innovations in digital and investment to scale emerging tech will be key to delivering the

| evel of

decar boni

sat.i

on

the forecast reduction in the UK's total GHG emission between 2019-govertn2030 is attributed
to the expected impact of digital technologies, reducing UK 2030 emissions by 7.2 MtCOe.%

The UK has existing comparative strengths in clean and clean-digital technologies and
products, but the scale of the economic opportunity needs unlocking by Government. Digital

technology adoption and innovation can drive both productivity growth and decarbonisation and
will be key to delivering a smart energy system.

The Review has heard that Government has a role to play in crowding-in private investment
and scaling up emerging sectors and technologies.

Digital technologies are not being harnessed at scale. However, investment in green (and

digital) innovations is slowing down. Only around 20% of patents protecting climate change
mitigation technologies have a digital component.5%

AThere is

hesi

tancy to
rationale that such adoption brings greater efficiencies, optimisation, and lower energy
C 0 n s u mpitTechWK>%o

embr ace

digital

s ki

There needs to be a standardised approach to emissions counting and frameworks to
properly evaluate business action.

AFi rms and

approaches
i TechUK5Y’

g oV er nme nneasore @ogress. diowevert firnts goarticularlyo
SMEs, are new to carbon accounting, and therefore require support to adopt standardised
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698. We need better integration between digital and green innovations. This could be achieved
via increased support for demonstration projects.

699. Support to R&D undertaken by business should primarily be direct and technology
neutral. Innovation in breakthrough technologies cannot be incentivised through horizontal
support or deployment subsidies.

firhe opportunities are primarily around long term, stable frameworks that markets can

support. The climate-tech/clean-tech community is well funded and growing at a much faster

rate than the rest of the sector, however, sectors that need to decarbonise are still not

incentivised, or do not have the confidence in long term policy. Measures addressing this

include:l ong term tax reliefs to offset capex need
vouchersdo for SMEs to hel p ardovipgtawag feomapedifioni si ng
products/machines and towards systems that are eligible for grant reliefs and standardisation

of emission data capture and reporting, and ensuring standards are internally aligned. 0

i TechUK®8

Promote climate technology as a solution to industries

BEIS to work with DCMS and DIT to develop a campaign by Q2 2023 to promote digital
technologies, including Al, robotics, digital twins, and autonomous systems, as a solution to
i ndu senargy éficiency needs in the short term and their role in wider decarbonisation for
the long term.

700. Manufacturing and heavy industry are also slow to adopt digital technologies, with 94% of UK
manufacturers stating that there has been underinvestment from businesses in digitalisation.
This has led to the UK falling behind the USA.509

701. Industry has voiced their concerns that the Government has yet to fully promote the opportunity
from growth and decarbonisation from digital technologies for UK businesses.

A We] feel that the UKcognsedgusthowessdntialdgital techois f ul |
to net zero, so DCMS should have a champion for climate tech that can work with BEIS and

DIT to drive it as a strategic sub sector, and really have a focus on how digital tech can drive
decar boni BeahtJK@ n. 0

702. Given the scale of the opportunity, and the prevailing view that this is not yet being grasped 7 it
appears that this issue requires dedicated attention from government.

703. The Review recommends DCMS to work with BEIS and DIT to campaign to promote climate
technologies as a solution to industryés energy
in wider decarbonisation for the long term.

704. This requires funding for a national campaign to target specific sectors which can benefit most
from these technologies and should be ready by the summer of 2023.
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Government carbon accounting

BEIS to include digitisation and the related energy demand change forecasts in Energy and
Emission Projections by 2023.

705. Continued deepened digitisation will have an impact on the global energy demand. Currently,
t he Gov e Ememgeand Bnssion Projections do not take this into account in their
forecasts. Since the Internationalnrésanddatay Agenc
transmission networks are responsible for nearly 1% of energy-r el at ed GHG5e mi ssi o
this could become increasingly non-trivial and should be included in energy forecasts and
modelling.
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Pillar 4: Net Zero and the Community

There is plenty of regional, local and community will to act on net zero, but too often
government gets in the way. The UK government must provide central leadership on net zero,
but it must also empower people and places to deliver. Place-based action on net zero will not
only lead to more local support but can deliver better economic outcomes as well.

Key recommendations

1. Government should simplify the net zero funding landscape by the next Spending Review

2. Government should fully back at least one Trailblazer Net Zero City, Local Authority and
Community, with the aim for these places to reach net zero by 2030

3. Government should reform local planning and the National Planning Policy Framework now

Unlocking local action

706. Having considered how to deliver net zero in a more pro-growth way at a whole-economy level,
this pillar will focus on the growth opportunities at regional, local and community level.

707. More than 300 local authorities have set a net zero target and/or declared a climate
emergency, including 182 with targets of 2030 or sooner. V512 There is clearly a great
deal of opportunity and ambition across the country for achieving net zero, which the
Go v e r n nNetrZerd Strategy has begun to encourage. Many mayors and local leaders are
already moving quickly, and the devolved administrations all have their own clear strategies and
priorities for delivery of net zero.

708. The Local Government Association (LGA), the national membership body for local authorities,
told the Review:

fi &cal Government wants to work with Central Government, the regulators and with business

to create a deliverable plan for achi®ving net
709. UK100, a network of local leaders on climate change, told the Review:

ifRegional, city and |l ocal authorities must be

devel opment of , and deliverttfng on, Net Zero co
710. Similarly, the Climate Change Committee (CCC) noted that:

AThere is consi der abgoveenmenolana. Mowever, thete islcurentdyla
lack of shared understanding of where these good intentions would be most effectively
direéted. o

il The Review generally usénsbroal sense te refer todll tgpesand tieaswotldtal r i t y
government.
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Local authority climate emergency declarations and climate action plan
Proportion of councils who have declared a climate emergency
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Figure 4.1 Local authority climate emergency declarations and climate action plan>®

711. The national net zero target has provided a clear mission for the UK, catalysing action across
the country and the economy. But at the same time, every region and every community in the
UK is different, and each will need different support if they are to thrive through the transition to
net zero. For example, rural areas may face more of a skills challenge in their transition
compared to cities, but they may also have more opportunity to grow a renewable energy
industry.

712. Similarly, more than 50% of UK jobs in carbon-intensive industries are in the Midlands, the
North and Scotland.®* Many of t hese areasd® economies have a
deindustrialisation, and we cannot afford for them to be left behind on the road to net zero. It is
particularly crucial that people in these communities feel the economic benefits of net zero, and
that green industries contribute positively to their regional identities and their sense of pride in
place.

713. Since 2005, CO; emissions have fallen in every region of the UK, both in absolute and
per capita terms. Part of this is due to an increasing move towards a services-based economy
in the UK, but it shows that the national trend of decarbonisation and growth is largely
replicated across the whole of the UK.
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714.

715.

716.

717.

718.

719.

CO, emissions: UK, Northern Ireland and North East England, 2015-2020
While all regions have seen falls, the North East experienced the largest reduction in CO, emissions from 2005 to

2020, in part due to industrial closures.
Index (2005=100)
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BEIS: Local Authority Greenhouse Gas Emissions, 2021

Figure 4.2 CO2emissions: UK, Northern Ireland and North East England, 2015-20205'8

Recent government strategies have recognised the importance of place-based and locally-led
action. For example, the Levelling Up White Paper announced the biggest shift of powers from
central government to local leaders in modern times in a bid to improve local and regional
economic growth. The Net Zero Strategy found that:

AfDevol ved and | ocal government play an
ambitions [...] Taking a place-based approach to net zero is also vital to ensuring that the
opportunities from the transition supportthe Go v e r n mleenuvt élsl i ng U p

But the UK Governmentoés current approach t
at a local level. Often, local leaders are better placed to engage with communities and
businesses on net zero, better placed to understand the challenges and opportunities their
areas face in transitioning to net zero, and better placed to deliver locally-tailored net zero
interventions. However, they currently face a lack of clarity over their role, a disjointed and
short-term approach to funding, and require further support to build the capacity and capability
needed locally to deliver a successful transition.

There is clearly a role for national coordination and direction-setting on net zero, as the Review
has already shown. But to achieve a place-based, place-sensitive, locally-led transition to net
zero, Government must place its trust in local leaders and communities to deliver.

If it does this, Government can galvanise the ambition of communities and ensure that every
corner of the country feels the economic and social benefits of action on climate change.

By driving action from a community level upwards, we can make sure that it is tailored to local
situations, responsive to local needs, makes the most of local opportunities, and is more
popular and impactful as a result.

Polling commissioned by UK100 found that the public think local authorities are well-placed to
act on green issues. 40% agreed that local authorities were best placed to take action,
compared to 30% believing central government was best placed, and 19% individuals.5?°
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720. Importantly, taking this more locally-led, place-based approach to net zero delivery will
not just deliver a better tailored, more supported transition, but it can also deliver greater
economic and social benefits. UKRI's Accelerating Net Zero Deliveryr e port f ound t hz
place.speci fic approach del i v e’ Thismasihe firdbtene afdlacet f or |
based approach to net zero was directly compared to a place-agnostic one.

4 ™
Benefits of a place-specific approach to net zero

Adopting a place specific approach could generate greater benefits and lower costs.

£bn
Wider social
benefits

Energy
savings

Investment
costs

(=]

100 200 300 400 500 600 700 800 900

O Place-agnostic approach (£bn) @ Place-specific approach (£bn)
Y UKRI, 2022 )

Figure 4.3 Benefits of a place-specific approach to net zero®??

721. The opportunity for better economic returns is largely because the costs and benefits of the
transition to net zero will vary by place. For example, cities with poor air quality may see greater
health benefits from investing in active transport solutions. Rural areas may need a greater
focus on retrofitting older, less dense housing where residents could see greater savings on
their energy bills. A locally-led approach is better placed to identify such challenges and
opportunities.

722. Government funding has already shown that net zero and growth can go hand-in-hand at
a local level. For example, the Levelling Up Fund, Community Renewal Fund, Community
Ownership Fund and Towns Fund all included net zero or clean growth principles. £20 million
from the Levelling Up Fund will, for example, go towards the development of a new construction
skills academy and sustainable housing project in Sunderland, providing green jobs and
economic growth for local people.

723. The Review also heard this from stakeholders:

i N edro is pivotal to our growth ambitions i and offersour r egi ondés greatest
opportunity to grow our economy and provide well-paid skilled and professional jobs for local

people in the coming decades. We estimate [major local stakeholders] are investing £9.1
bilioninnetzerot echnol ogi es a ¢ Tees\alley GombinedeAgthootyn &

Al ]n Greater Manchester the | ow carbon enviro
already represents over 14% of Gr eat er Manchester 6s business ba
total employment. Such activity outperforms many other leading global cities and is a clear

example of economic growt h p o tManthester City @olincit® e n e
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CASE STUDY: Bristol City Leap

Bristol City Leap is an innovative new public-private partnership which will attract up to £1 billion of
investment in the cityds energy system over t
Bristol City Council selected Ameresco as its strategic partner to form the City Leap Energy
Partnership. The partnership is expected to deliver around £424 million of investment over the first
five years of the twenty-year partnership, as well as £61.5 million of social value including ca.£50
million of contracts delivered by local supply chains.

Bristol City Leap plans to deliver low carbon energy infrastructure, such as solar PV, heat pumps
and building energy efficiency measur e,andadcials c
housing. These investments will enable the Co
neutral for heat, power, and fleet. Infrastructure such as the zero carbon heat networks will make a
significant contribution to the rapid accelerationofthe ci t y6s net zero goa
policies develop, the partnership will be a powerful delivery route to implement innovative solutions
and to multiply the impacts of government funding with private sector investment.

Bristol City Council has invested £7.5 million and over two years of planning in the City Leap
procurement. The partnership will now be working to effectively engage with the private sector
supply chain and deliver economic growth in a way that provides value for the public sector, grows
local business, and supports local communities with jobs and training. %

724. While there are inefficiencies in the system, there are already examples of local net zero
successes on which to build. Central government has also taken some steps to facilitate local
net zero action, such as creation of the Local Net Zero Forum, which has been widely
welcomed by local government. However, to make the most of the opportunities outlined above,
we need a new relationship between central and local government and a more locally-led
approach to net zero.

187



4.1 Regional and local net zero i making the most of ambition

The most forward-thinking local leaders and mayors are already delivering pro-growth net
zero policies. But the relationship between central and local government is not working as
well as it could. The relationship needs reform to unlock the potential of local and regional
net zero growth.

725. While net zero policy has been developing rapidly at both a central and local level, these
developments have not always been in lockstep. The result is a landscape that holds back local
areas from delivering on their net zero ambitions. As one local stakeholder put it to the Review,
ANet Zero achievements at | otgalernmgeatynetbatansent | ev e
ofi 620 .

726. Now that our national pathway to net zero has been established, we need a new
relationship between central and local government to enable effective local delivery.
Local authorities will be a key delivery partner, whatever the specifics of the strategy we take on
decarbonisation and growth. The sooner we address this, the sooner we will see the economic
and social benefits of a more place-based approach.

727. The importance of this relationship to our net zero pathway cannot be overstated. 30% of the
greenhouse gas emissions reductions needed to deliver the Net Zero Strategy rely on
| ocal authority involvement, while 82% of emiss
influence.>?’

728. We need to allow places to tailor their net zero approach to their own strengths and
needs, informed by the kind of extensive local engagement that central government cannot
undertake. We also need to increase local accountability and responsibility for certain aspects
of net zero delivery.

729. To do so, we need a reformed relationship between central and local government and a
planning system that is fully aligned with net zero.
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Mission: Create a Net Zero Local Big Bang. Reforming the relationship between central and
local government on net zero will empower local authorities to deliver place-based, place-
sensitive action and unlock the high levels of local net zero ambition that we have across
the UK. Unblocking the planning system and aligning it more closely with net zero will
enable widespread pro-growth, net zero development.

Issue heard by the Review

Action recommended

No clear framework on local net
zero action, and no statutory duty.
Guidance on some areas but not
others. Lack of clarity over the local
role, which can prevent action
and/or lead to unnecessary
bureaucracy between central and
local government. Some partnership
working. Responsible officers
within local authorities sometimes
unable to drive internal action due
to deprioritisation.

Government should introduce a statutory duty for

| ocal authorities to take
targets, based on a clear framework of local roles and
responsibilities.

Complicated net zero funding
landscape. Numerous funding pots
with different application criteria
and restrictions. Actively
discourages systems thinking and
join-up. Resource intensive funding
application processes.
Competitions in which smaller
authorities struggle. Short-term
funding and delays in transfer of
funds leads to inefficiency and
inability to spend the funds
provided.

Central government should simplify the net zero
funding landscape for all local authorities by the next
Spending Review. This should include consolidating
different funding pots, reducing competitive bidding
processes, giving longer lead-in times where bidding
remains and providing funding over the medium-
rather than the short-term.

Inconsistent local mission and
target setting. Most local authorities
have a high-level net zero target
date. Underpinning plans vary
significantly in terms of detail and
development.

Government should establish local net zero missions
in 2023 for a number of key policy areas to encourage
places to go further and faster.

Some devolution of appropriate net
zero powers. Varying degrees
between nations and regions. Lack
of framework and clarity over roles
and responsibilities leads to
confusion over exact nature of
powers.

Government should fully back at least one Trailblazer
Net Zero city, local authority and community, with the
aim for these places to reach net zero by 2030.

189




Some capacity and capability
support; inconsistent monitoring,
reporting, and sharing of data.
Significant variation between tiers
and sizes of local authority. Short-
term funding prevents long-term
capacity and capability planning.
Expensive consultancy often used
to fill knowledge gaps, with some
coordination between areas to
improve costs.

Lack of standard monitoring and
reporting presents barriers to
progress, including on
accountability. Some sharing of
best practice.

Central government should provide guidance,
reporting mechanisms, and additional capacity and
capability support to enable local authorities to better
monitor and report their net zero progress.

Planning system presents major
barrier to net zero action. View of
system on net zero is unclear and
does not give sufficient weight to
net zero as a national priority. Often
slow and difficult to navigate,
especially for individuals and
communities.

Central government should reform the local planning
system and the NPPF now. Have a clearer vision on
net zero with the intention to introduce a net zero
test, give clarity on when local areas can exceed
national standards, give guidance on LAEP,
encourage greater use of spatial planning and the
creation of Net Zero Neighbourhood plans, and set
out a framework for community benefits.

Government should undertake a rapid review of the
bottlenecks for net zero and energy efficiency
projects in the planning system, and ensure that local
planning authorities are properly resourced to deliver
faster turnaround times
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4.1.1 A local net zero framework 1 roles, responsibilities, powers,
partnership

730. Both the National Audit Office (NAO) and the Climate Change Committee (CCC) have
recommended the introduction of a local net zero framework to define local roles and
responsi biliti eprogreSsheport@o@6s | at es

nlt remains uncl ear how central, devol ved and
towards the netzerog o a8 . 0

731. And the NAO has said:

A T] here are serious weaknesses in central gov
authori ties on decarbonisati on, stemming from a
roles, piecemeal funding?® and diffuse account a

732. This lack of clarity is creating blocks in the system for those local authorities that want
to be proactive in delivering net zero. The Net Zero Strategy went further than previously in
clarifying roles and responsibilities between central and local government, which was welcomed
by many local stakeholders. However, more than a year later, local authorities still have gaps
and uncertainties about their role.

733. ltis impractical for central government to lay out precise roles and responsibilities for all areas
of net zero. In some areas these are already well understood, in many these will differ between
different tiers of authority, and in others the landscape will change so quickly that a detailed
framework may be counter-productive. However, a high-level framework and an agreement
to close future partnership working between central and local government would help
provide clarity, certainty, and accountability for local areas.

734. Such a partnership would allow for quicker and easier identification of problems and areas
where there is a lack of clarity. To complement the framework and partnership agreement,
central and local government should work together to create more detailed guidance in
areas where it is needed.

735. For example, many areas want to undertake Local Area Energy Planning (LAEP), an approach
that aims to identify the most effective route for an area to decarbonise its energy supply, which
can be a foundational building block for net zero plans. This is an area where more precise
central government guidance would be helpful:

Al LAEP] coul d under pi n-based processto identify keycallestivee vi d e n c
investments and strategic choices that could achieve a more cost-effective local balance of
energy resources, including opportuni Energys t o p
Systems Catapult>3

736. However, there is currently a lack of guidance from central government on who should
undertake this planning and how i the CCC recommends that central government needs to
provide ficlear guidance on who should be respon
ener gy ] 5% pdvalvadsgovernments in Scotland and Wales have issued clear guidance on
LAEP which has not yet been replicated in England.

737. There may also be areas where the local role in achieving net zero is not yet clear, or where the
economic value of a place-based approach has not been determined. In such cases,
government should work with local areas to pilot different approaches and test their value for
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738.

739.

money, and/or research existing local and international examples of best practice to determine

the most effective role for local areas to play.

The Local Net Zero Forum 1 set up recently on the back of the Net Zero Strategy to improve

communication between local and central government i is well placed to undertake this work,
but it needs ministerial buy-in to help solve some of the issues facing local authorities. Relevant
ministers from across government should attend the Forum on a regular basis, with the
same focus on action and problem-solving that was seen in the sector through the
COVID-19 pandemic.

The Office for Net Zero Delivery (see Part 1) could seek to support the implementation of the
framework by encouraging regional coordination and collaboration, working closely with the
Local Net Zero Hubs.

4.1.2 A statutory duty to prioritise action

Central government should introduce a statutory duty for local authorities to take account of
t he UKOs net basedooa clear fragneviork of local roles and responsibilities.

740.

741.

742.

743.

744.

745.

The Review heard frustration from local authorities about the lack of a statutory duty to deliver
or consider net zero. The Climate Change Committee (CCC) found that:

AThere is a risk that, despite their coaimmit men

favour of deliverirmfg core statutory duties.

In May 2022, the Scottish Government introduced a statutory duty for local authorities to:

Al Prepare], publish and update a | ocal heat
and energy efficiency del i ¥&ry plan. o

In Wales, local authorities have a duty under the Well-being of Future Generations (Wales) Act
2015 to consider sustainable development.

The Environment Act (2021) also introduced a duty for central government policymaking to
have due regard for the impact of policies on the environment, which could provide the basis for
a similar local duty. The Health and Care Act (2022) brought in requirements for NHS England
to have due regard for climate change, including current and predicted impacts.

Evidence provided to the Review by Somerset County Council noted that a statutory duty could
have positive knock-on effects in local economies due to the money spent by local authorities
on procurement and commissioning, and that the current lack of a duty risks deprioritisation of
net zero action.%**

One |1 ocal authority pointed to | ocal aut hor i
local heritage, making it essentially impossible for them locally to improve the energy efficiency
of listed homes and buildings, or those in conservation areas.53®

ifiThe absence of a | egal duty or requirement
the decarbonisation agenda is a significant barrier to delivering on decarbonisation... the lack

of any legal duty and associated powers for local authorities to compel organisations to act

on climate change means that much of our work is focused on facilitating change with local
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communities and stakeholders, rather than havingthepower s t o require stake

I Westminster City Council®3¢

746. The Net Zero Strategyf ound that a statutory duty shoul d

no

the existing |l evel of | o®dhis falotosufficienterecogniseithe h t he

challenge of turning this commitment into action. Given their role as place-makers rather than
simply as service delivery partners, tackling climate change should be an integral purpose
of local authorities, and part of their future role and responsibilities.

747. The Net Zero Strategyal so argues that Ait is difficult to

reflects the diversity of barrier S®Batitidpossiplpor t un

for a duty i particularly one supported by appropriate devolution and clarity under a local
framework 1 to allow sufficient flexibility in delivery to reflect local needs. This is already the
case with a number of statutory duties i for example, local authorities have a statutory duty to
protect residents from climate-related risks such as flooding, but they can still do this in a way
most appropriate to their local circumstances.

748. A statutory duty must be carefully designed to avoid adverse consequences on other
areas of local authority delivery, and to drive the action that both local and central
government want to see. Any duty should take careful account of exactly what behaviours it is
trying to drive at a local level, and how delivery will materialise locally.

749. The local net zero framework should therefore be supported with a statutory duty for
| ocal authorities to take ac c.dhestatutooyfdutytshoald UK 6 s
encourage close community engagement on net zero, create clear accountability and
responsibility for net zero within local authorities and encourage a whole system view across
the breadth of areas for which local authorities are responsible.

750. BEIS, DLUHC and local government should work closely to develop the exact details of this
duty and should also consider whether a wide variety of areas within net zero delivery should
form part of the broader duty i for example, local authorities could have specific duties to
develop local transport plans, local energy efficiency strategies or Local Area Energy Plans.

751. It is vital that central government provides appropriate additional support for local
authorities to deliver this duty so as not to negatively impact delivery of other important local
services.

4.1.3 Making local net zero funding more efficient

Central government should simplify the net zero funding landscape for all local authorities by
the next Spending Review. This should include consolidating different funding pots, reducing
competitive bidding processes, giving longer lead-in times where bidding remains and providing
funding over the medium- rather than the short-term.

752. The net zero funding landscape is extremely complicated and inefficient for local
authorities. The Local Government Association (LGA) highlighted retrofit as an area with
particularly diverse funding streams. Local authorities could deliver on retrofit through all of the
following eight schemes, many of which had multiple funding rounds: the Local Authority
Delivery scheme, the Public Sector Decarbonisation Scheme, the Social Housing
Decarbonisation Fund, the Energy Company Obligation, the Home Upgrade Grant, the Warm
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753.

754.

755.

756.

757.

758.

759.

760.

761.

Homes Fund, the Boiler Upgrade Scheme, and its predecessor the Renewable Heat Incentive.
This list does not include funding streams for related energy efficient power such as heat
networks, let alone other areas of net zero delivery.

The need for funding reform featured in virtually every evidence submission to the
Review from local government. One county council told the Review:

i C o n slastnmnute competitions for short term projects results in huge inefficiencies for
local government, lots of wasted effort discussing and co-ordinating bids, multiple monitoring
methods/criteriafore f f ecti vely t heé® same outcomes. 0

The County Councils Network recommended governm

funding process that i s easier to navigate

fOne of the biggest obstacles for delivery has been short lead in times for funding schemes,
short delivery timescales and a lack of joined up (systems) thinking in the programme design
phas®. 0

This is despite welcome commitments in the Net Zero Strategy and the Levelling Up White
Paper to simplify and consolidate funding, which have not yet made an impact on the funding
landscape.

One local authority told the Review that the rules around use of government funding are so
restrictive, and change so frequently between funding rounds and competitions, that a delivery
model they had developed through one funding pot was no longer eligible for funding in the next
round.>*!

Research from the University of Sheffield found that local authorities spent an estimated £63.5
million bidding for the Future High Streets Fund, Towns Deals and the Levelling Up Fund.5#?
While these funds are not directly related to net zero, the figures are illustrative of how
expensive the current funding system is for local authorities. Research for the LGA found that
the average cost of bidding for a competitive grant was around £30,000.543

The Review heard of similar experiences on net zero funding, with local authorities spending
hundreds of thousands of pounds preparing and managing bids across net zero funding
competitions. The Review heard that some local authorities see the costs as so prohibitive that
they simply choose not to bid for certain funding.>4

If such a funding landscape continues, it risks creating significant disparities in the
ability of local authorities to deliver. As the Climate Change Committee (CCC) noted:

and

AFunding competitions are problematic, focusi

sufficient staffing and capacity®to apply

Authorities that have experience, local expertise and have been able to use previous funds to
develop supply chains and skills will continue to receive funding. Others i which often tend to
be smaller authorities i will struggle and likely fall behind.

This funding landscape is clearly economically inefficient for local authorities and
counter-productive for central government. Short-term, one year funding competitions are a
particular problem and restrict the ability of local authorities to respond and deliver on such
short timeframes, making systems-level planning much more difficult.
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762. This funding landscape also holds back growth in local economies. For example, the CCC
notes that:

fiFunds also have to be spent rapidly, which prevents a skilled local supply chain being
developed [ é] Short ter m, unexpected funding oppol
schenfts. o

763. A longer-term, simpler funding landscape would allow local authorities to form a more
coherent plan of action from which they could develop supply chains, build local skills, and
coordinate action to benefit from economies of scale and attract private finance.

764. There is value in maintaining a competitive nature to some funding (mainly due to the size of
some funding pots), and it is difficult for individual government departments to alter their funding
plans within a Spending Review, which defines spending levels for government departments
over a certain period. For the next Spending Review, BEIS, DLUHC and HMT should work
closely to deliver local net zero funding reform. For all local authorities, there should be a
simpler and consolidated net zero funding system that provides greater lead-in times and
transfers money from central government more quickly. Where possible, funding should be non-
competitive to reduce administrative burdens and ensure that allocation of funding is based on
need and opportunity rather than bidding capacity. It should be medium- rather than short-term,
with multi-year funding arrangements where possible, and additional support should be
provided to local authorities with less bidding capacity.

765. For authorities with the greatest devolution and the strongest track record, government should
explore how it can provide long-term funding with greater flexibility. This approach is explored in
more detail later in this pillar.

766. As a condition of simpler, less competitive, more devolved funding, central government
should require strong economic evaluation of net zero funds. This will help build a rigorous
evidence base on what works locally, which can be used to inform and improve future action.

4.1.4 Local net zero missions T a call to action

Central government should establish local net zero missions for a number of key policy areas to
encourage places to go further and faster.

767. The UKG6s net zero target has provided a clear m
Government, leading to reforms in how Government delivers. As discussed earlier in this
Review, the act of setting this target has itself catalysed action.

768. Local areas are already setting their own net zero targets and seeing local benefits from this.
Local targets and missions have the ability to create a focal point from which action stems,
healthy competition develops, and accountability improves.

i T h e zemdarget enables the city to focus on responding to the huge challenge of the

climate emergency and how it can mitigate its potential damage and adapt to it, ensuring

Manchester is a resilient, climate ready city. Working for a net zero Manchester and Greater
Manchester will also ensure the city and the city region are at the cutting edge of new net

zero technologies through a transitioned workforce and local economy, ensuring it is
internationally competiti ve WwManthesterCiy Counail.>*gr e e n
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769. Local authorities have a significant amount of local convening power. They can reach and bring
together residents, businesses, skills providers, the local energy sector, and others in a way
that central government cannot. A mission-centred approach allows greater opportunity for
| ocal authorities to utilise these powers and t
common goal.

770. However, to date, local authorities have often struggled to act on their ambitions T as already
evidenced in this pillar. The reforms outlined above would provide local authorities with a much
clearer sense of where and how they can act, but the Review heard from local leaders that
greater ability to set local targets and devolution of the powers to deliver and enforce them
would also help to mobilise local delivery.54®

771. Whil e each placebés transition to net zero wil!/
Central government should identify a small number of key policies where a mission
could be applicable to all local areas i for example, buildings retrofit or recycling. These
could be linked to responsibilities agreed in the local net zero framework outlined above and
should also be centred around positive economic action. Local areas could sign up to these
missions, delivering them in a place-based way but with a clear mandate from central
government, a common goal on which to share best practice, and a clear message to convey to
communities.

772. Depending on the success of these missions, a more locally specific approach could be
developed in future. Local and central government could work together 1 including through
local consultation with businesses and communities i to formulate local net zero missions with
greater community buy-in and a stronger relevance to individual places. Such missions could
form the basis for further devolution of powers or funding.

773. Local missions would also help send clear signals to local businesses and communities,
supporting their own actions and helping to clarify local priorities.

4.1.5 Deeper devolution and trailblazer net zero deals

Central government should establish core principles for future net zero devolution and ensure
that all devolution deals agreed between now and 2030 have a strong net zero element.

Central government should fully back at least one Trailblazer Net Zero City, Local Authority and
Community, with the aim for these places to reach net zero by 2030.

774. Net zero powers are devolved to varying degrees across the UK. The devolved administrations
are in many places setting examples for the res
target is 2045, in Wales the Well-being of Future Generations Act encourages sustainable
development, and in Northern Ireland the Green Growth Strategy is helping to build green
industries such as hydrogen.

775. Within England, regions, mayors and different tiers of local authority have varying degrees of
power on net zero.

776. The Review visited and heard directly from leaders in all of the devolved administrations and
every region of England. It was clear from this engagement that net zero devolution has been
a success to date, and that it has enabled nations and regions to deliver more
effectively.
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777. It was also clear that Government can do more through greater devolution of powers and

greater consistency in this devolution. For exa
Reviewds call for evidenced acdtoead tthhaat wbeuv odl Wtei A
future energy security and UK>dXKdrd®dvecShifireppivt h a
found that:

A L] ocal authorities need more powers and reso

investmentinskilsandjobs t o take the nexX® step [on net ze

778. The Levelling Up White Paper announced that by 2030 there will be a devolution deal for every
part of England that wants one. The first of these deals, for York and North Yorkshire, included
a strong net zero element, while Greater Manchester and the West Midlands are currently
negotiating deeper devolution deals.

779. Government should ensure that every devolution deal includes a strong net zero
element, with a focus on the powers needed to achieve greater growth. With more powers,
areas will be better able to create systems that drive green growth. For example, the Review
heard that greater powers would allow areas to create coordinated local skills plan that meet
local net zero needs, undertake LAEP that could form the foundation of future energy projects,
or take a neighbourhood approach to retrofit that utilises economies of scale and hyper-local
efficiencies such as when transporting materials or erecting scaffolding.

780. Government should work closely with areas to determine where net zero policy can be
devolved, learning from other devolved areas such as skills. Based on the framework and
statutory duty set out earlier, this could help form a clear framework and future agreement on
net zero devolution.
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CASE STUDY: Regional Net Zero Action
West Midlands Combined Authority

In 2019 the West Midlands Combined Authority set a net zero target of 2041 and declared a
climate emergency. In 2022, it published a five-year plan detailing how the area could start to
deliver on this net zero target.

In the West Midlands, the existing low carbon sector already represents a workforce of 94,000
people across more than 5,000 businesses, generating £12 billion of low carbon revenue per year.
Three of the four leading sectors in the West Midlands i which are based on existing regional
strengths T focus on net zero ambitions. The five-year plan aims to create 21,000 new low carbon
jobs by 2026, with associated economic growth expected to create a 7% increase in employment.

The growthpote nt i al for the areads | eading net zero

9 Electric light vehicles and battery storage: £850-950 million growth in output and 11,200-12,400
new jobs;

1 Modern and low carbon utilities: growth in output of £420-470 million and 4,400-4,900 new jobs;
9 Manufacturing future housing: £220-320 million growth in output and 3,400-3,700 new jobs.

The West Midlands is also proactively looking at how its net zero ambitions can directly drive
economic growth through initiatives suchasi t s O SMART hubdé (Sustaina
Retrofit Technologies) and its 6Net Zero Neig
supply chain growth.

Greater Manchester Combined Authority

In 2019 the Greater Manchester Combined Authority (GMCA) launched its five-year environment
plan which sets a target for the area to be carbon neutral by 2038.

The plan was launched at its Green Summit, which is now in its fifth year. The summit seeks input
from businesses, policymakers, local communities, and industry on how the city region should
accelerate action against its five-year plan.

In 2022, Greater Manchester established a new cross-sector taskforce to steer the GMCA
commitment to deliver 30,000 operational net zero carbon social rented homes in Greater
Manchester by 2038.

In addition, devolution of powers, including the ability to franchise bus services across Greater
Manchester, has allowed the city-region to implement price reforms on its bus network. These
reforms will support bus users with the cost of living crisis, grow bus patronage and revenues and
support the shift to more sustainable travel. Bus fares will cost no more than £2 a journey, or £1 for
children, and a weekly cap introduced from the start of 2023 will be £21 for adults and £10.50 for
children. This is as part of plans to deliver a fully integrated public transport system across buses,
trams, trains and bikes. This has also included investment from the Department for Transport,
Stagecoach and GMCA to support the introduction of 170 zero emission buses by 2024 .55

781. Other countries and regions are beginning to take a more locally focused approach to
net zero. In September 2021, the EU launched a programme to support 100 climate-neutral
cities by 2030. If the UK does not demonstrate ambition on local net zero action, it risks falling
behind regional competitors, missing out on first-mover advantage, and having to do more to
catch up later.
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782.

783.

784.

785.

786.

787.

AUl ti mately, the government must provi-the mor e

frame to effectively support decarbonisation. Ideally this would be provided via long-term
devolution settlements for net zero at the Combined Authority level. This would provide
stability in funding for net-zero while addressing the issues that are caused by short-term
funding provision that pits area against area. Local areas in the majority of cases know the
interventions that need to be implemented and therefore should be given the freedoms and
flexibilities to apply a | ocat iidMVestYokshicei f i c
Combined Authority®?

Alongside net zero devolution for all areas, Government should fully back at least one city,
local authority and community across the UK that want to go further and faster on net
zero.

Government should work with these pl ac e swhih
should have the outcome of helping places to reach net zero by 2030 and should be based on
long-term support from central government. As described earlier in the Pillar, short-term funding
competitions are a barrier to the long-term, joined-up action needed on net zero. We need to
begin planning local net zero delivery across years and decades rather than months.

The degree of funding and devolution of powers in Deals should initially be dependent on a
track record of delivery, and further flexibility on powers or funding could be based on initial
performance to ensure value for money for taxpayers. The Deals should be designed to
encourage a whole systems view of net zero.

While some funding should come from government, there should also be a clear focus on
attracting private finance, without which such a quick transition will not be practical. The
Deals could also trial a ONet Zero Sandboxé6
propositions and could encourage research, development, and innovation in emerging net zero
fields. This could offer an attractive proposition to internationally mobile investments.

This approach could be particularly beneficial when combined with other aspects of devolution
i for example, combined authorities could put their existing powers on skills to better use if they
had long-term funding around which to develop net zero industries and supply chains. Positive
results have already been seen from other long-term funding arrangements such as City Deals,
through which government committed to providing funding over a 30-year period.

Selected O6Trail bl azer 6rurpllaadceastal ardas with sktrong o v e r
monitoring and evaluation at every stage to create a strong evidence base that can help
determine the best methods for effective local net zero delivery. This knowledge could be
shared across all regions to improve net zero delivery, as well as providing a basis from which
Government could determine whether and to what extent to continue with projects.

4.1.6 Better capacity and capability support

788.

789.

Net zero action is often a complex area, which some local authorities are still developing the
specialist skills to successfully navigate. The picture also varies across the UK i while there are
many local authorities with ambitious net zero targets, in 2021 there were 84 with no published
net zero plan.5%2 Published plans vary greatly in quality and ambition.

The Review heard that capacity and capability is one area that presents challenges in this

regard. For example, West Yorkshire Cd&ofbi ned
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dedicated capacity and specialist expertise slows progress, resulting in fewer projects being
developed an® deliveredo.

790. When it comes to attracting investment and private finance, the UK Cities Climate Investment
Commission found that:

ifiThere is a gap in available headcount within
are there centralised resources adequate forLocal Aut hori t Pes to draw

791. This represents a missed opportunity to create areas of competitive advantage for the UK.
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CASE STUDY: Local Net Zero Investment

The transition to net zero can be supported by driving innovation in the local private sector to
ensure that the opportunities of net zero lead to real benefits for local communities in terms of jobs,
skills and pride in place.

Preston in Lancashireisregar ded as one of the UKOGs pioneer:
approach to | ocal economic devel opment focuse
inclusive and local growth. Si nce 2012 the City Counci l htaiso m
in Preston 7 such as NHS trusts, universities, housing associations, and large local businesses i to
use its influence as an employer, an owner of land and other assets, a major purchaser of goods
and services and as a leader of place to reduce the wealth flowing out of the local economy so that

it can be retained and shared more widely for the benefit of local people. The figure below shows
Prestonbds success in using community wealth b
Compared to place-agnostic procurement in 2012/13, prioritising procurement from local and
socially responsible businesses led to spend within Preston increasing from 5% to 18% of total
procurement spend, and spend within Lancashire increasing from 39% to 79% of total procurement
spend.

4 N\
Procurement spend retained locally, 2012/13 and 2016/17

Adopting a community wealth building approach to procurement can boost local

economies.
£bn

OPreston M Lancashire
2016/17 | £112bn

£0bn £100bn £200bn £300bn £400bn £500bn £600bn £700bn

\_ CLES and Preston City Council, 2021

Figure 4.4 Benefits of a community wealth building approach

Foll owing Prestonds example, multiple | ocal a
building approaches, including in their strategies to delivering net zero.

For example, research conducted by the Centre for Local Economic Strategies (CLES) and the
Institute for Public Policy Research (IPPR) on behalf of South of Scotland Enterprise has found that
a holistic effort will be necessary to develop the retrofit supply chain in the region. The research
found that bringing together key anchor institutions in the South of Scotland, including registered
social landlords, local authorities, and colleges, would create a combined economic buying power
to support innovation and demand for net zero delivery in the local economy. This could see the
creation of more than 2,000 jobs and £112 million in direct GVA by 2030.5%

In North Ayrshire, the Council has pioneered the use of community wealth building to deliver
renewable wind and solar energy which is delivering tangible benefits back into local communities.
In addition to creating renewable energy and green employment opportunities, new solar PV farms
will use council-owned land and assets to support the potential for local suppliers and supply
chains to benefit from the investment. >’
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792.

793.

794,

795.

796.

797.

798.

799.

800.

Local leaders have already started building net zero clusters that are attracting substantial
green investment and jobs. As an illustrative example of the regional economic benefits that the
net zero transition can accrue, analysis for the Net Zero Strategy suggested that the North
East of England region will likely benefit from the transition to net zero through 27,000
additional jobs and £1.9 billion of gross value added by 2050.558

As a practical example of attracting green investment, research from 2020 on two EU
programmes providing technical assistance for local net zero projects found that 423 million in
grants delivered around 1859 million of investment into UK programmes. This included
Manchester Combined Authority using U3 million of initial funding to attract over 1155 million of
capital investment in the city.5%°

While this shows what is possible in terms of leveraging private finance, the Review heard that
often areas lack the skills to turn opportunities into investible propositions, or to turn one
promising project into a coherent net zero programme of growth.

AiMany places have projects they would Ilike to
are looking for projects, but too frequently the projects are not presented in a truly investable
manner [...] In broad terms, places and their leadership know what needs to be done. Again,

in broad terms, the local population are behind these plans, and in many cases clamouring

for them to happ’° more quicklyo

Despite their local success, Manchester City Council told the Review that:

fiOne of the biggest challenges at the | ocal | e
enable investment that will deliver new jobs and skills, deep decarbonisation and a more
cli mate re%ilient city.o

The Review heard from many in local government that aggregating projects to an investible
size and scale is a challenge, and that this is exacerbated by the short-term and piecemeal
nature of central government funding.

Government must provide additional support to make sure regions can attract green
investment and build regional green clusters. This should include refocusing planned
Investment Zones to ensure they encourage net zero investment and development. A
community wealth building approach could also be an effective way to develop net zero supply
chains locally and ensure that local net zero projects drive economic growth throughout the UK.
Central government should work closely with the UK Infrastructure Bank (UKIB) to build on its
local pilots and its work providing an advisory function to local authorities.

More broadly, research for the Climate Change Committee (CCC) found that:
Al 1] n most |, capaaity to tackle @nossions redeictsions, apply for funding and

manage schemes s very | imited. o

For local authorities, the question of how best to use limited resource has become more
challenging due to a reduction in overall funding and pressure on other delivery areas and
statutory duties.

Therewasconcern through the Reviewdbs engagement th
particular challenges on net zero capacity and capability, and that too often this results in
individual local authorities procuring expensive consultancy services to help with their plans.
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801. The Review heardthattheGover nment 6s Local Net Zero Hubs ha\
as they have been able to organise a consortium approach to drive down costs and use scale
to mobilise regional supply chains. Government should continue to support the Hubs.

802. While the reforms laid out earlier in this Pillar will go some way to improving local capacity and
capability i for example, by reducing the administrative burden of securing funding, and
providing longer-term certainty around which local authorities can plan future action i central
government must do more to support | ocal govern
zero.

803. The 00ffice for (eePartdeshauld previde veatrays@pportto enable
local net zero delivery, working with local authorities and the Local Net Zero Hubs to identify
particular areas of need and ensuring effective join-up across regions to minimise costs on
measures such as training or consultancy.

804. All councils should be required to have a Cabinet lead for net zero, and councils should be
encouraged to give regular progress updates at public meetings on their net zero plans.

805. The Department for Transportés Local Aut hority
one model through which local capability can be supported. The Toolkit highlights the benefits
of different interventions, sets out the actions local authorities can take, helps share best
practice and signposts to other guidance and methodologies. Net Zero Go, part of Energy
Systems Catapult, is another example, which brings together tools and features to support local
authorities in progressing energy projects and building businesses cases.

4.1.7 Monitoring, reporting, sharing and accountability

Central government should provide guidance, reporting mechanisms and additional capacity
and capability support to enable local authorities to better monitor and report their net zero
progress.

Central and local government should work together to convene an annual Local Climate Summit
that helps to share best practice, attract green investment, and provide an opportunity for areas to
update on their Locally Determined Contributions.

806. The Review also heard that monitoring, reporting, and sharing of data could be improved at the
local level.

807. With a clear framework, statutory duty, missions and devolution, there will be greater value in a
standard approach to monitoring and reporting of progress, and a wider range of approaches
from which best practice can be taken.

808. If central government is to increase local responsibility for net zero delivery, there will also need
to be clear local accountability. Government should look to learn lessons from what has already
worked with regards to local monitoring and reporting of other services such as recycling, where
transparency and targets have driven greater accountability.

809. Government should also take care to ensure that reporting processes are not burdensome for
local authorities and have value, including in how they drive better information sharing, increase
public awareness and scrutiny, and are used to help solve delivery problems. Reporting
mechanisms must have a clear focus on reducing emissions and economic outcomes.
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810. BEIS, the Office for Net Zero Delivery, and the Office for Local Government should work
with local authorities to improve monitoring, reporting and accountability for local net
zero delivery. Measuring and accounting for emissions directly within the control of local
authorities 7 such as those from their own estate i could help provide a basis from which local
capability can develop. Government recognised this in the Net Zero Strategy and should
expedite delivery of this work.

811. One approach that the Review heard to delivering net zero locally is through a Locally
Determined Contribution, currently being trialled in Cambridgeshire.>%3 As part of the Paris
Agreement, the UK is required to establish and regularly update a Nationally Determined
Contribution which sets out how we plan to cut emissions and adapt to climate impacts. Locally
Determined Contributions would follow the same approach at a smaller scale. Setting a Locally
Determined Contribution could help to quantify the opportunities and actions for a local area
while giving a clearer sense of how localacti ons support the UKOGs broade

CASE STUDY: US Embassy Air Pollution Data®®*

A recent study has found that US embassies helped to measurably improve air quality in
developing countries by tweeting real-time local pollution data.

In 2008, the U.S. Embassy in Beijing began tweeting air quality readings from a new pollution
monitor. By 2020, US embassies had installed over 50 monitors in 38 low- and middle-income
countries and were live-tweeting air quality readings on pollution levels in cities across the world,
improving the information available to local residents.

Researchers examined 50 of these embassy sites located across 36 countries, gathering satellite
data on pollution from before and after US embassies began sharing air quality readings. They then
compared the results with data from similar cities without embassy monitors.

The study found that monitoring and sharing information led to a measurable reduction in airborne
particulate matter. Researchers estimated that, in the median city, improvements in air quality
saved 303 lives in 2019, with a related monetary benefit of $127 million.

812. The Review also heard that central government should be doing more to promote best practice,
and that there are sometimes difficulties sharing information between different tiers of local
authority.

813. While each local area is different, each will also share many challenges and opportunities 1
such as on buildings retrofit. For example, instead of every local authority mapping property
archetypes around which they should build their local retrofit strategy, central government could
reduce this inefficiency by identifying and sharing best practice.

814. Central and local government should work together to convene an annual Local Climate
Summit to share best practice, inviting community groups, social enterprises, businesses, and
international leaders to highlight their own successes and share learning. This summit should
have a strong focus on private finance, acting as a local green investment forum. It could also
serve as a forum to update on the progress of Locally Determined Contributions.
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4.1.8 Local planning reform i simpler, quicker, clearer

Central government should reform the local planning system and the National Planning Policy
Framework (NPFF) now. The reformed system should have a clearer vision on net zero with the
intention to introduce a net zero test, give clarity on when local areas can exceed national

standards, give guidance on LAEP, encourage greater use of spatial planning and the creation of
O6Net Zero Neighbourhoodd plans, and set out a

Government should undertake a rapid review of the bottlenecks for net zero and energy
efficiency projects in the planning system and ensure that local planning authorities are
properly resourced to deliver faster turnaround times.

815. Pillar 2 highlighted the need for government to work with local authorities, devolved
administrations and relevant stakeholders to streamline planning processes to ensure the
transition to net zero at pace. There are a number of other reforms that should be taken at a
more local level to ensure that the planning system properly facilitates net zero.

816. The Town and Country Planning Association told
p anning system to facilitate progress towards r
needed to enable planning to play the cr%tical
They also told the Review that stronger national direction and clarity on net zero in the planning
system would figive confidence and the clarity n
building sector, bring forward inves¥ ment and s

817. While the National Planning Policy Framework (NPPF) references climate change, it does not
reference net zero specifically and the Review heard that the vision of the planning system
on net zero is not clear. Too often there are conflicting or unclear messages, with important
points relegated to footnotes.

818. The planning system should be an essential tool in delivering the changes needed for net zero.
A system that appears ambivalent to net zero will not be capable of delivering the scale of
change required.

819. The planning system should move towards implementing a test for all developments to
be net zero compliant, ensuring enough lead-in time to prevent adverse economic
consequences or stalling of current development plans. Across the economy the cost of
building to net zero standards and using net zero technologies is coming down. Providing clarity
and certainty on net zero requirements in the planning system could help drive further action
and build supply chains, making net zero development the norm.

APl anning can be a dr izerdbntdor growth asevellf helping toartlocko n |y
opportunities across the country [é] The reput
furthered if it were given the ability and position to be a key driving force for net zero. Our

own research suggests that planning brings in millions to the UK and has the potential to

have a much larger impact if the passion and expertise of our consultancies both large and

small were showcased as$ theRogal ToWn Planning Instéuye.>®¢ x por t s

820. There is also confusion over whether, where and how local authorities can exceed national
standards on planning. The litigious nature of the planning system means local authorities are
often unwilling to take risks, and so the system effectively puts a ceiling on local ambition.
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821. For example, the Review heard from several stakeholders about the difficulty faced by West
Oxfordshire District Council in their plans for the Salt Cross Garden Village.%%8 The Council had
proposed that development at Salt Cross would be required to demonstrate net zero carbon,
with submission of a validated and monitored energy strategy. However, in May 2022 the
Pl anning I nspectorate provisionally found that
policy or justif i eifiedasa result. Thisdés a pldarmerampleacs themlaning
system being unclear in its support for net zero.

ALocal authorities are wary of the threat of |
of their powers, they have to undertake rigorous legal checks, which slows delivery, adds
expense and makes s o méeClimate GhdngenrCommitteek(CCCY > r s e 0

822. Similarly, some local authorities felt that planning requirements on viability presented a
hindrance to net zero development. These local authorities felt that some developers use
viability requirements to reject proposed net zero improvements. These local authorities
suggested that such viability considerations should be reformed or scrapped, and that net zero
should be a fundamental consideration when determining the viability of a project. Current
gui dance states that wviability assessments fisho
d e v e | o p’Aikhis language should be strengthened to ensure that viability assessments
actively encourage sustainable and net zero developments, and that assessments take a
longer-term approach to determining what is viable.

823. Reforms to the planning system should therefore make it clear when local authorities
can exceed standards and provide guidance on how local areas could go further should they
wish to.

824. The reforms outlined above should also encourage taking a system-wide approach to planning
that is joined up across neighbourhood and community planning, as well as at the spatial level.
The Intergovernmental Panelon Cl i mat e Changedés (I PCC) sixth a
very high confidence that cities that use spatial planning to become more compact and
resource-efficient could reduce greenhouse gas emissions by between 23-26% by
2050.57

825. ApproachesOmuobtasnéRghbourhoodsdéd aim to design
residents can access all of their daily needs through just a short walk or cycle. There are
advantages to taking a systems-level approach in this context i for example, considering public
transport options or electric charging capacity when planning new housing developments.

826. This Pillar has already outlined some of the benefits of Local Area Energy Planning (LAEP).
Plans of this nature could provide the basis from which energy projects could be efficiently
delivered, with more targeted consenting and planning i for example, York and North Yorkshire
told the Reviewthati n t hei r ar ea, they have estnilioaihed t ha
cost savings resulting from planned energy infrastructure investment over unplanned and
piecemeal delivery. 5&573 LAEP could also provide the data to help underpin a net zero test in
the planning system as described above, and provide a basis from which better spatial planning
could be undertaken.

827. Along with the requisite powers, Government should provide clear guidance on how areas
can undertake LAEP, including with regards to their governance and implementation.
This guidance should require close community engagement to encourage community support
and increase understanding of local energy and net zero plans.
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828.

829.

830.

831.

832.

833.

834.

835.

Once areas have undertaken LAEP to identify future energy needs and projects, Government
should encourage and support them to create their.
Areas should engage closely with local communities when making these plans, which could
also combine current plans for water, habitats and nature, farming support, air quality and
coastal management where relevant.

The complexity of the system also makes it difficult for individuals and amateurs to navigate,
and the system often moves slowly. Government should undertake a rapid review to
identify the bottlenecks in the planning system for local energy efficiency and renewable
energy projects. This should include looking at pre-application stages. Lessons should be
learned from Project Speed and the review of Nationally Significant Infrastructure Projects
(NSIP) planning processes and applied to smaller scale renewable energy and retrofit projects.

In addition, it is clear that if we are to reach our net zero goals, we will need a greater level of
applications for renewable and energy efficiency projects in the coming years (see also

Pillar 2). Additional support should therefore be provided to Local Planning Authorities
and other system actors as needed so that they can reduce the average turnaround time of
small- and community-scale energy projects, with target timelines put in place. There should be
consistent reporting and monitoring of timelines across the country, as well as public data
publishing, to identify areas where timelines are longest.

The Review also heard that local consent for net zero projects can be an issue. There is a
balance to be struck between national need and local impact; at a national level, Government
will need to take a more strategic approach to future energy infrastructure placement, and at a
local level there must be improved efforts to involve communities and show the benefits of net
zero action.

One way of doing this is through direct community benefit. The Review heard of many
local energy projects which are delivering community benefits, from grants to install energy
efficiency upgrades in community buildings to creating a cooperative community cycle club. The
Scottish Government has published a set of good practice principles for community benefits
from onshore renewable energy developments.5’#

UK Government should give practical guidance and establish a framework on future
community benefit with a clear plan for how this can be implemented within the planning
system (see also Pillar 2). Local communities should be directly involved in determining how
this benefit is realised, but the starting point should be other net zero or climate positive actions
such as retrofit or development of local green space. There should also be an effort to empower
and upskill communities to better understand and engage with planning processes so that
projects and benefits reflect true local feeling and consent.

On energy efficiency, the British Energy Security Strategy committed to reviewing the practical
planning barriers that households face when installing energy efficiency measures, including in
conservation areas and listed buildings. There are now around 10,000 conservation areas in
England, covering an area the size of Luxembourg.5”® This represents a huge potential source
of energy production through solar and demand reduction through energy efficiency measures.
Government should publish the findings of this review as soon as possible, and should
eliminate relevant planning barriers for energy efficiency measures.

Central government should reform the local planning system and the National Planning Policy
Framework as soon as possible. The reformed system should have a clear net zero vision with
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836.

the intention to introduce a net zero test, give clarity on when local areas can exceed national
standards, give guidance on LAEP, encourage greater use of spatial planning and the creation
of Net Zero Neighbourhood plans, and mandate community benefits from energy projects.

Government should undertake a rapid review of the bottlenecks for net zero and energy
efficiency projects in the planning system, and ensure that Local Planning Authorities and other
system actors are properly resourced to deliver faster turnaround times.
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4.2 Making net zero work for communities

The transition to net zero will affect every community in the UK. But for a transition that

delivers real growth, we need wholesale community action and involvement i and we need

to make the growth benefits of net zero more real for ordinary communities. Community
energy projects are one way to do this.

4.2.1 Community engagement and involvement

837.

838.

839.

840.

841.

842.

Evidence submitted to the Review found that, while there are many barriers to community

action, often the biggest factor determining the success or failure of a community project is the
presence of a 6community

champi onbo.

Community projects need to navigate a complex set of systems and actors, from local planning

decisions to engaging with the energy system. Having someone on a community project who

understands the system and who has the motivation to get things off the ground is key, but this

canresultin a O6postcode
action.

|l otteryd

when

t
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As described in Pillar 5, many people are unsure about how to reduce their own carbon

footprint. Community-level participation, with trusted sources of information and advice,

can be a key step to encouraging this individual action.

While there is large scale support for action on net zero and climate change, we must also be
realistic and upfront about the scale of change required to meet our net zero ambitions. While

central and local government must set the example, communities across the country will

experience a multitude of changes i whether that be training for a job in a new green industry,
cycling or using public transport more, heating their homes in new ways or reducing, reusing

and recycling more to help create a circular economy. The Review has demonstrated that net
zero will bring positive economic and social changes, but they will be changes to which

communities and individuals will have to adjust nonetheless.

Pillar 5 will explore the tools that individuals need to enable them to take action, including the

need for a public engagement strategy on net zero. If central government is to bring

communities along on the net zero pathway i which it must do to achieve a fair, popular and
successful transition T it must start now to ensure widespread community support for local net

zero action.

To achieve this support i and to deliver the scale of change needed i government must
involve communities directly in local net zero action and encourage communities across

the UK to lead their own net zero and climate projects. This should include encouraging
younger generations, who have shown great passion for net zero, to be involved in and lead

t

positive local net zero action. Doing so will allow communities to see first-hand the benefits that

net zero can have, while allowing for local autonomy and building community pride. Research

has shown that demonstrating these co-benefits has a positive impact on levels of public

support for net zero-related policies.>"®
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CASE STUDY: Culatra 2030

The 6Cul abuat 2i08B&bl e Energy Communityoé initia
island of Culatra in the Algarve, Portugal. Culatra is home to around 1,000 residents, with 7,500
tourists visiting every day in peak season. The island is relatively isolated and is located within the
Ria Formosa Natural Park.

The project is focusing on the specific needs of the island in its green transition, as well as how to
capitalise on its existing assets. The initiative has an all-encompassing strategy covering multiple
aspects of green transition, including social issues such as energy poverty i a big issue on the
island, where energy currently accounts for around 50% of household expenditure.

The Regional Authority of Algarve, local authorities, the University of Algarve and various
businesses providing technology solutions, as well as citizens gathered under the Culatra Island
Residents' Association, makebupitheCommii aeed

The central ambition of the initiative is to transform all structures on the island to become energy
self-sufficient. The community will produce energy exclusively from renewable sources, use electric
mobility, decarbonise its fishing industry and acquire sustainable habits and living practices. It will
also manage its own energy system, recycle water for self-consumption and retrieve value from its
waste.

The community is succeeding in tailoring new technological solutions according to the specific
needs of the island, as expressed by islanders themselves. To date, interventions have included
installing solar panels and lithium storage batteries, as well as developing a solar-powered boat to
make oyster farming zero carbon.

Key to its successisthe activepar t i ci pati on of the islandds w
system for participatory exploration of transition pathways has been put in place on the island. This
participatory model is proving effective in improving decision-making, compared to the previous
situation which was characterised by several scattered and uncoordinated initiatives. However, a
major challenge for the initiative remains the establishment of a secure funding stream i funding so
far has come from a scattered mix of local, regional, national and EU sources.

Beyond the immediate benefits for Culatra, the initiative also aims to position the Algarve region as
a centre of excellence in renewable energy research and training, exploiting its distinctive
resources in the decarbonisation of its economy. >’

843. The Review heard that organisations such as Neighbourhood Watch may provide a useful
model for organising effective local action. The organisation started at grassroots level in the
early 1960s and now covers more than 2.3 million household members, as well as delivering
training and working with businesses to tackle crime and safety issues.

844. Government could also encourage this action by working with local authorities,
communities, and business groups to establish a network of community champions i
Local Net Zero Heroes i who can reach local people, inspire them and build a ground-up
movement for tackling net zero at the community level. Local authorities should use their
expertise and their access to the new Office for Net Zero Delivery to support their own local
champions, building community capacity and capability.

845. Central and local government should encourage larger businesses in local areas which are
further developed in their decarbonisation and possess more resource and expertise to share
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best practice with SMEs. Local government should use its convening power to set up information
sharing forums and identify local businesses which might benefit most from external support.

CASE STUDY: Net Zero Champions
British Business Bank

The British Business Bank (BBB) established a UK Network Team to help build regional capability
and provide detailed insights into regional characteristics, challenges, and priorities. Working on the
ground with key organisations across the UK, the UK Network helps the BBB to understand the
challenges facing smaller businesses in their access to finance journey. The UK Network spans
across the whole of the UK, with field managers assigned to each region and nation of the UK.

The UK Network gathers information, reports on business finance ecosystems, and raises
awareness of the BBB and the services it can offer. Part of this gathering and reporting of
information is focused on net zero and the opportunities and barriers in the business support
ecosystem. This helps shape guidance for SMEs on how they can take advantage of local green
opportunities and make their business more sustainable.

In March-June 2022, the UK Network team hosted 12 roundtables with over 180 attendees

including local stakeholders active in net zero and SMEs taking steps on their net zero journey to

di scuss BBB6s research on net zero. A further
generating evidence for the update to the Green Finance Strategy.

In November 2022, the UK Network team hosted Business Finance Week i a week-long series of
events focused on raising awareness of finance options for smaller businesses. A themed day was
dedicated to Green Finance, with five events focused on net zero actions for small businesses as
well as demystifying green finance.

University of Manchester

In June 2022 the University of Manchester | au
Act i o nThP plaam defails a number of practical steps that the University plans to take between
now and 2025, such as introducing a £20p charge for disposable cups which is reinvested in local
sustainability and community projects. This avoided more than 35,000 cups going to landfill in only
two months and increased reusable cup sales by 36%.

Staff and student engagementisakeypartof t he pl an. The Universi:H
the biggest environmental sustainability initiative in the higher education sector, and challenges

staff and students to take practical action in their everyday lives to reduce plastic use and live more
sustainably.

A Step Up & Lead Sustainability Champions scheme was also launched as part of the plan.
Sustainability Champions are students who take on an additional role promoting awareness of
sustainability issues amongst their peers to encourage environmental action. The University plans
to develop these roles and attract more student volunteers. °"8
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4.2.2 Turbocharging community energy

Government should commit to the Local Electricity Bill and publish a Community Energy
Strategy that addresses regulatory, legislative, funding and capacity barriers in the sector. The
Strategy should also consider what support should be given to innovative projects such as
community purchasing and community energy sharing and storage.

846. Community energy involves delivering renewable energy projects that are at least partly owned,
led and/or controlled directly by communities. Community energy projects not only contribute to
net zero but are a distilled example of energy security and sovereignty, with many communities
moving towards a goal of energy self-sufficiency.

847. Despite increasing concerns around energy security and energy prices, the community
energy sector has been relatively neglected by government. The rate of growth in the
sector has slowed since 2017, with government support tapering off despite success (see
Figure 4.5 below). Community Energy England, a representative organisation with over 280
members, told the Review that in the North West of England, projects from the previous
government funding scheme had a dAnearly 70:1
meaning that less than £1 million of development funding could enable projects with a capital
expenditure of more than £64 million.5”® Ending this support represents a missed opportunity for
Government.

848. Current regulations in the energy market mean that community energy projects cannot directly
supply local communities, an issue which the Local Electricity Bill seeks to address.
Community-owned projects can also face disadvantages in accessing government or private

finance. The Environment al Audi t Commi ttee t ol
nations such as Ger many, Denmar k and®the Net her
4 N
Community-owned electricity capacity in the UK, 2016-2021
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Figure 4.5 Community-owned electricity capacity in the UK, 2016-202158!
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849. Government should commit to the Local Electricity Bill that would enable community
energy projects to provide energy directly to local households and businesses, and work
directly with the sector to create a Community Energy Strategy. This should consider
legislative, regulatory, funding and capacity barriers in the sector, and should create a
comprehensive plan to turbocharge the sector. Central government should also consider what
support it can give to innovative community-level energy projects such as community
purchasing and community energy sharing and storage.

CASE STUDY: South East London Community Energy (SELCE)

Selce is a community energy group that places as much emphasis on supporting people to be
more energy efficient and tackling fuel poverty as it does on generating renewable energy. It uses
social business models to meet the needs of people in the local area across the wealth gradient.

Since its inception in 2014, Selce has provided one-to-one advice to thousands of low-income
households struggling with their bills. For example, from August 2021-August 2022 they provided
one-to-one support to 1,079 low-income households in South East London, all of which were
struggling with their bills and half of which have a long-term disability or illness. Selce helped
residents get the best deal on their bills, access grants and discounts and reduce their energy
demand. Its multilingual and multi-ethnic team focus on enabling long-term gains in energy
efficiency and empowering residents to take control of their energy costs. In the same period, its
work resulted in a summed reduction in costs of more than £600,000 and avoided more than 5
million kg of COs,.

The Selce team delivers advice in a variety of settings: in homes, by phone and at drop-in energy
cafes that are designed to incentivise and destigmatise energy advice. Over 12 months, the team
delivered 53 workshops, visited nearly 400 homes, and reached over 500 residents. This included
delivering more than 350 bags of simple, easy to install energy saving measures such as draught
proofing, LED lightbulbs and water saving measures.

Selce delivers advice in collaboration with other local organisations to ensure it reaches the most
vulnerable residents. From August 2021-2022, they trained 103 front-line workers to better
understand fuel poverty and embedded 10 energy advice volunteers in local organisations to
deliver advice to their communities.

Selce has also created its own social enterprise, Future Fit Homes, to work with those who are able
to pay for energy efficiency measures. The Future Fit Homes project is working intensively with one
street in Lewisham to enable residents to work together to retrofit their homes, as well as with the
Royal Borough of Greenwich to support SMEs to reduce their costs and their carbon emissions.

Selce owns and operates 510 kWp of community-financed solar PV across 11 sites, including
seven schools, two leisure centres, one hotel and one church. These solar arrays collectively
produce 438,730 kWh of solar electricity and avoid 84,654 kgCO-e annually. Selce is working on a
pipeline of six sites. In partnership with neighbouring community energy group Sustainable
Energy24, Selce has used community financing to support four schools to replace over 6,000 lights
and light fittings.°82

850. Another key aspect of community level energy is heat networks, sometimes called district
heating. These are systems of insulated pipes that distribute heat from a central source around a
variety of places such as homes and businesses, often recycling waste heat or heat from
otherwise inaccessible sources and increasing energy efficiency.5® Heat network zoning is an
approach that involves central and local government working with local industry and stakeholders
to designate areas where heat networks can provide the lowest cost way to decarbonise heating.
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851. Government should do more to support heat networks while ensuring that households and
businesses are able to benefit from lower energy prices due to their efficiencies. This should
include considering the use of innovative heat network technologies such as mine water heat
projects or geothermal energy, and a particular focus on re-using waste heat.

CASE STUDY: Heat Networks

Somers Town Energy

Somers Town Energy is a district energy netwo
provides heating and hot water to over 600 homes, a new primary school and community facility,
and power to the Francis Cr i c kalréseasch factlitut e , Eur

The project involved the retrofitting of a new low carbon energy centre within an existing council-
owned car park, alongside new cycle parking facilities. The project has seen a reduction in energy
costs for residents living in the social housing connected to the network, while contributing to
Camdends zero carbon ambitions.

Leeds PIPES

The scheme will provide low carbon heat and hot water to 1,983 council homes which will save
tenants money on their energy bills while red
wider connotations for the community, providing local employment and training opportunities.

So far, the project has helped to employ more than 430 people in the local low carbon sector -
including 36 apprentices. It is also being used to educate local schools on climate change - with the
Leeds PIPES network being named by a local academy. 584
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Pillar 5: Net Zero and the Individual

We all have a vital role in delivering net zero, from how we travel to work and heat our
homes, to the products we buy and how we dispose of them. The actions we take to reduce
our emissions can save us money and improve our health and wellbeing, while supporting
the green economy.

But, without further action, these benefits are not guaranteed to everyone. There are three
overarching issues that prevent people from maximising the benefits:

1. Agency: people need to be empowered to make the changes they wish to, engaged on the
challenges, and armed with the information they need.

2. Affordability: Low carbon products must be affordable.
3. Accessibility: The necessary skills, services, and infrastructure must be accessible.

We need to make net zero work for everyone. Particular focus is needed on reaching net zero
homes, which can offer lower energy bills and more comfortable living environments; we need a
mission to bolster energy efficiency for households, including access to affordable low carbon
heating.

Key recommendations (with all necessary legislation recommended to be tabled within this
parliamentary session):

1. Gas free homes and appliances (no new or replacement boilers) and all homes sold to be EPC
C by 2033.

2. Consider a Net Zero Homes Standard and Net Zero Performance Certificate as future
benchmarks for an energy efficient home.

3. To expand the energy advice service in 2023 and create local retrofit hubs by 2025 to support
consumers in making upgrades to their homes.

4. Expand support schemes for low-income consumers such as the Boiler Upgrade Scheme
(BUS), Home Upgrade Scheme (HUG) and Social Housing Decarbonisation Fund (SHDF).

5. Invest in and increase skills and training capacity now for low carbon heating and energy
efficiency measure installations.

6. Consider innovative green finance products and catalyse heat pump investment.
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5.1 Ensure net zero works for everyone

5.1.1 People are vital to delivering net zero

852. People have an essential role in delivering net zero. The choices individuals make about
what they buy and use will shape the transition. As we move towards 2050, we will see people
adopting more sustainable modes of transport, public transport, and sharing services, and
petrol- and diesel-run cars will be replaced by electric vehicles. Consumers will be able to
choose more sustainable and longer-lasting products and dispose of them in more sustainable
ways. Our homes will be more energy efficient and heated by low carbon technologies like heat
pumps, with solar panels providingmoreofa househol dés energy. Smart
manage our energy use. Al most hal f of the act iNetZero Stmategyhe Go
require public action.%®®

v Adopt low carbon
GEJ technologies:
o ° Install energy
T efficiency measures
(e.g. insulation, solar,
etc.)
+ Install low carbon
heating
* Install smart heating
controls

Use technology and

resources more efficiently:

*  Switch to time-of-use
tariff

» Use electricity/smart
appliances at off-peak

times ﬁ

Figure 5.1 Net Zero Strategy summary of role of individuals

853. The average household produces 8.5 tonnes of CO, each year, mostly from travelling, the
energy used to create the products we buy and the food we eat, and from heating our homes.58¢
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Emissions Split
Studies show the average Brit contributes around 8.5 tonnes CO2e per year in emissions

Housing
22%

Food
19%

Consumption
40%

Goods
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Leisure & Services
9%

Transport
38%

Akenji et al., 2022

Figure 5.2 Average lifestyle carbon footprint for a UK individual

854. Many people recognise the need to take personal action on climate change. A 2022
survey showed that climate change is the fourth largest public concern, after the economy, the
cost of living and healthcare.®” Concern about climate change has remained largely stable,
despite the current cost of living crisis.>®® People recognise that these issues are interrelated
and do not necessarily require trade-offs, e.g. that you can grow the economy while improving
health and tackling climate change.5® People also recognise the need to take personal action:
Ipsos Mori found that more than half (55%) feel that the responsibility to address climate
change is shared jointly between government, industry and themselves.5%°

855. We are already seeing these changes. For example, one million electric vehicles have been
registered in the UK, and 55,000 heat pumps were installed in 2021.5% 592 But other countries
are going further and faster. For example, the UK has a lower deployment of heat pumps per
capita than other large European nations: in 2021, France, Italy and Germany were the largest
markets, with 537,000 heat pumps installed in France, 380,000 in Italy and 178,000 in
Germany.5%

856. Individual action can help to decrease the overall costs of delivering net zero. Recent
research from the Government Office for Science has shown that individuals and businesses
making green choices, such as changes to travel patterns and making more sustainable
purchases, will lower the overall costs of the transition i provided they are supported by
systemic changes.>%

857. This chapter considers our individual roles in tackling climate change i and the steps
government needs to take to make this a success. There are clear opportunities i but also
genuine questions about how to make the transition fair and affordable. There is an urgent need
to look at how government can support everyone to reduce their energy demand, particularly
heating our homes in the context of todayos
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5.1.2 There can be benefits and opportunities for everyone

858. The Review has found clear evidence that net zero can offer real benefits to us all. In
particular, measures to reduce our GHG emissions can offer:

Cost savings, including cheaper bills;

Homes that are warm in winter and cool in summer;
Cleaner air and less congested streets;

Greater access to nature;

Improved health and wellbeing;

New jobs spread around the country; and

=A =/ =4 =4 =2 =4 =4

A boost to local high streets.

859. New analysis carried out by the Review finds that the average household will make a
cumulative saving of £400-£6,000 by 2050, under planned net zero measures and the
funding commitments made at the recent Budget.** This is because electric vehicles are
cheaper to run than petrol and diesel vehicles, and energy efficiency measures will significantly
reduce people's heating costs. Heat pumps may be cheaper to run than gas boilers, depending
on a range of factors.

860. Some of these savings can be achieved today. Actions taken today can save money, tackle
the cost of energy crisis, and help to deliver net zero. For example, reducing energy demand by
adjusting boiler flow temperatures can save people money and reduce pressure on gas
supplies, while also providing greenhouse gas emissions reductions.

861. Energy bills can be permanently reduced, helping to combat fuel poverty. Greater energy
efficiency, smart systems and other household technologies will reduce energy demand and cut
bills, bringing particular relief to fuel-poor households.

862. Net zero can also add value to homes. Installing energy efficiency measures and low carbon
heating will increase its value by around £10,000 on average.*>®> Homes will also be able to
produce power by installing, for example, solar panels, and then selling surplus energy 1 or
indeed energy stored in electric vehicles T back to the grid. Green mortgage offers may be able
to provide better rates for homes with higher energy efficiency ratings or who want to improve
their propertyds rating.

863. Health and wellbeing can also be improved. Low carbon homes are warmer in winter and
cooler in summer, making them more comfortablee nvi r onment s and | mprovin
63,000 deaths were caused by excess cold in 2020-21, and many more people suffer physical
and mental health conditions, in part due to living in cold homes.5% Temperature rises mean
that more people are suffering from extreme heat in the summer months too, which caused
over 56,000 deaths in 2021.5°7 Increased active travel, like walking and cycling, and access to
green spaces, can i mprove peopleds physical hea
growing public transport use, can help to reduce air pollution and the many health complications
that come with it. lll health often necessitates heating your home more frequently, and so

improving health and wellbeing can also help to avoid higher energy bills.

¥ 1n 2021 prices, undiscounted. This excludes impacts of any potential future changes in fuel duty.
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864.

865.

866.

867.

This will save the NHS money. llinesses caused by cold homes costs the NHS about £1.4
billion a year, while physical inactivity is estimated to cost it around £0.9 billion a year.5% 5% By
making peopleds lives | onger and rteedNHS, freeiegrup
resources for investment elsewhere.

Net zero can provide new job opportunities. TheGover nment 6s pl anned
carbon emissions by 2050 could support 1.18 million direct jobs by 2050.6% Improved health
outcomes will reduce the number of sick days that workers need to take. For example, active
travel can help people to improve their physical activity and consequently take fewer sick days.
Meanwhile, improving public transport services and active travel infrastructure can cut time

spent commuting and increase peoplebs access

that the skills and services needed for a net zero economy are available.

And with more money in their pockets, people can spend more. With the right measures in
place, this can boost the low carbon economy and support jobs creation; spending on making
our buildings low carbon, for example, has supported 45,000 green jobs since November
2020.% Much of this demand can be met by small and medium sized businesses in local
communities, and better connectivity and improved local environments are further attracting
people to spend in their local highstreets. Individuals can drive growth both at a national level,
and at a regional one.

Many people recognise these benefits and are already taking action to secure them.
BEI S6s Public Attitudes Tracker showed that
action that can help to tackle climate change.®%? Opinium carried out an online survey of 2,000
UK adults aged 18+ in October 2022. Results show that:

N45% of the UK popul ation are already taki
emissions. 11% plan to within the next 6 months, and a further 11% plan to in more than 6
mont hs &3%%i me. 0

5.1.3 But the benefits are not guaranteed 1 government must act now to
ensure net zero works for everyone

868.

869.

The benefits of net zero are not guaranteed. Overall, 78% of the UK population say that
there are barriers which prevent them taking more action on reducing greenhouse gas
emissions.’® 1 n r esponse t o Ogaidindy domot&now whhtlactiondtileycan
take to reduce their emissions, 40% said that cost is the biggest issue preventing them from
making green choices, and 20% said that difficulty avoiding unsustainable products and lack of
infrastructure are prohibitive.% These issues came up frequently in engagement carried out by
the Review.

Government must act upon three key barriers:

1 Agency: People want to help reach net zero i but often they do not feel empowered to do
so. People need to be engaged on the key issues and armed with the information and advice
they need to make informed decisions.

91 Affordability: Low carbon technologies like electric vehicles and heat pumps often come
with high upfront costs, putting them out of reach for many.

1 Accessibility: Accessing low carbon products, services and infrastructure is not always
easy.
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870. These barriers can affect different groups in different ways, and government needs to
ensure the transition is fair for everyone. For example, those on higher incomes are more
likely to be able to afford low carbon choices and the benefits they bring, and those living in
urban areas are more likely to have access to key infrastructure (like public transport and
electric vehicle charge points) than those in rural communities.

RA key challenge associated with thethédogisnsi ti o
and benefits of policies used to achieve decarbonisation across all aspects of society. This

can be achieved if, at the same time as reducing emissions across the economy, all people,

places and communities are supported, benefits from the transition are fairly shared and no-

one i s | eifCentréofer Researth ito Demand Solutions®%”

AWithout a strategic approach, there is a risk
households based on income- and place-based dimensions. For example, many of the

changes required to decarbonise homes (e.g. energy efficiency retrofits, heat pumps, electric
vehicles) are currently unaffordabl BLoadond/ or di
School of Economics®%8

871. Government must act decisively in response to these barriers, to ensure net zero works
for everyone. Government should ensure that people are empowered to play their part, that
green choices are affordable and accessible for everyone, and that the transition is fair and
leaves nobody behind.

872. Nuanced responses to these challenges are required. In many cases, specific elements of
the transition come with their own specific issues that warrant dedicated attention. Section 5.2
sets out a series of specific recommendations focused on how people travel, and the products
people buy and throw away.

873. The Review proposes a hew mission to increase the energy efficiency of our homes,
boost low carbon heating and reduce energy demand. The cheapest energy is the energy
we do not use. Major steps can be taken to reduce our energy use without any changes to our
lifestyle. This, alongside moving to low carbon heating systems, can significantly reduce
emissions and deliver other co-benefits. This mission is set out in section 5.3.

Agency i Engaging and informing people

874. Public engagement on net zero is the missing piece of the puzzle. Although almost half of
the measures in the Net Zero Strategy require action from individuals, the Strategy said little
about how government will engage with people on the many areas of their lives that will see
change. There has been no overarching public campaign on net zero in the UK since the Act on
CO; campaign, which ended over a decade ago.

875. Previous government interventions on behaviour change are helpful blueprints. For
example,t he Governmentdés response to the coronaviru
behaviours can be successfully influenced. Government was advised by the Independent
Scientific Pandemic Insights Group on Behaviours (SPI-B) on how behavioural science could
help people to take up the measures recommended by experts. Government provided clear
messaging and information about what was needed and why, using experts to help
communicate this. The adoption of masks and regular handwashing, amongst other changes,
was consequently widespread. Separately, government also employed a multi-tool approach,
using information provision alongside regulation and healthcare to significantly reduce the rate
of smoking.
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876. Supporting people to make green choices at the scale required to deliver net zero is a

big challenge. A multi-lever approach, backed up by a clear and consistent policy framework,
and which learns from previous interventions and behavioural science, is needed. This is an
overarching issue, which requires a joined-up solution, alongside the sector-specific action set
out in sections 5.2 and 5.3, and in parallel to interventions that bring down costs and make low
carbon choices more accessible.

Affordability i Bringing down costs

877. Citizens Advice told us that ithe largest barrier to consumer uptake across a range of

878.

low carbon technologies remains the initial upfront cost. %° Half of those surveyed by
Opinium who felt that current net zero measures are not working well attributed this to high
costs, particularly upfront costs in sustainable transport and home heating.6°

New analysis undertaken by the Review shows that cost savings will take time to
materialise, and not every household will gain. The average household will save £400-
£6,000 cumulatively by 2050.** With some of the policies suggested in the Review, this could
go further i as much as £14,000 with electricity-gas price rebalancing. However, these savings
are not immediate i according to our analysis they will not have materialised by 2040, when the
average household will still have borne a cumulative cost of £4,000-£6,000 because of long
pay-back periods from the investments (e.g. savings from better home energy efficiency).” In
some cases, there will not be a net saving by 2050 at all i unless the government acts.
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Pay now, save later
While the aggregate cost of reaching Net Zero is low, the costs predate the savings by years, or even decades.
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CCC CB6 Analysis « Capital investment costs and operating cost savings in the Balanced Pathway

Figure 5.3 Aggregate cost of reaching net zero

XXX

XXXi

2021 prices, undiscounted. Not accounting for any potential future changes in fuel duty.
In some scenarios. In scenarios with very high fossil fuel prices persisting (gas over 150p/therm) and
average heat pump COP of 350%, the cumulative cost by 2040 is under £250.
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879. Support for low-income households remains essential. Our analysis shows that even with
additional measures to reduce the overall cost of the net zero transition for households, only
1.6% (or 450,000) households still would not make an overall saving by 2050. i In scenarios
with rebalancing and a 2033 backstop,**il those households could break even with a £900
million (or £2,000 per household) well-targeted subsidy over the course of the whole transition.
For many people, the long payback period means that even if they do break even or save by
2050, going ahead with changes to decarbonise t
Government must take action to reduce costs and address these multiple barriers.

880. Not only is supporting these households the right thing to do, but it promotes growth,
unlocks significant health benefits and is popular. National Energy Action (NEA), in
conjunction with Newcastle University, have found that decarbonisation measures focused on
low-income households boosts demand in the economy more than if measures are targeted at
average income homes, unlocking £5.6 million compared to £4.7 million.5!! This is because
those on low incomes are more likely to spend a larger proportion of any additional income in
their local communities, while higher earners are more likely to invest overseas or to put money
i nt o s avisNa Zero ReVdW dso concluded that targeting support at low-income
households would be most effective.®'2 Additionally, as lower income households generally live
in colder homes, they are more likely to see improvements to their health from moving to more
efficient properties, resulting in fewer sick days and improved productivity. NEA told the Review

Ainsulating fuel poor homes will ha%ddoreovedallr e ct
groups are much more likely to support policies if they believe they benefit those most in
need.5%4

881. Itis vital that government takes action to ensure the distributional impacts of the net
zero transition do not unfairly fall on certain groups or those living in certain locations,
exacerbating inequalities. With smart policy design, net zero policies can be a vehicle to
address some of these issues and improve the financial situation of all household types,
including those which would lose out otherwise.

882. Our analysis has found that various measures can make a significant difference to the
way that costs and benefits are distributed, and can increase the overall savings
households stand to make.** These include: increasing the number of people with access to
an overnight tariff to charge their electric vehicle,increasi ng t he heat pump 6éco
per f or na. the reldtionéhip between the power (kW) that is drawn out of the heat pump
as cooling or heat, and the power (kW) that is supplied to the compressor) and decreasing heat
pump and electric vehicle capital costs. These measures (discussed in detail in the Transport
and Homes chapters) significantly reduce the number of households who do not save by 2050
and decrease the level of support needed if government were to try to ensure that all
households break even. These measures should be taken forward alongside other interventions
to make the transition more affordable, improve accessibility and empower people.

xii - These are: low-income social housing tenants in urban areas on the gas grid, and low-income owner-
occupiers in urban areas on the gas grid, adding up to 450,000 households.

¥t Explained in detail in Pillar 2 and recommendations section of this Pillar

xxiv- Above the many measures already set out in the Heat and Buildings Strategy, which are also paramount.
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Focus Box: Net Zero Distributional Analysis

Our model estimates the distribution of costs to households under different low-carbon heat and
transport policies required to deliver net zero. We consider annual bills and capital expenditure until
2050 and test multiple variables which affect the costs and benefits from the transition: fossil fuel
prices, heat pump cost and coefficient of performance (COP), electric vehicle prices and types, and
simple variations in current policy design. Costs and benefits are presented in 2021 prices, taking
into account inflation but not applying the Green Book discount rate which decreases the measured
value of costs and benefits which happen far in the future.

For the fullest analysis of policy impacts, we chose household case study types which
together add up to 99% of the UK housing stock. Fuel usage and heat demand of these
archetypes were taken from the National Household Model and data on transport behaviours
predominately from the National Travel Survey.

Full Segmentation
of National
Household Model
to get 36
representative
case studies

Enrich Archetypes
on assumptions
related to transport
from the National
Travel Survey

Model
distributional
impacts of policies
on representative
archetypes

The results have allowed us to form additional policy recommendations in the areas of
transport and low carbon heating.

Due to time constraints and the complexity of the UK housing stock, this analysis makes some
simplifications. We have not considered:

Differences between households which fall into the same case study type;

Regional differences;

1
1
1 Ethnicity-based distributional impacts;
1 Age-related distributional impacts;

1

Impacts of any potential future changes in fuel duty, which could decrease the relative price
of petrol vs. electricity. This brings the Exchequer6 gearly revenues of the range of £26
billion, which, from 2037 onwards, is less than the annual total of household savings from the
net zero transition modelled here if our proposed policies are taken on board (totalling £46
billion per year by 2050);

1 Any specific analysis of households eligible for heat networks or modelling use for hydrogen
for heat. This model simplifies the transition, effectively assuming that every household not
currently heated with electricity could end up with a heat pump after energy efficiency
measures bring its EPC rating up to EPC C. Households currently heated with electricity are
assumed to retain their mode of heating supply;

1 Analysis of the 1% of UK households using coal.

These limitations could be improved upon with dedicated time and resource, and we urge
Government to take this forward.
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Accessibility T Improving access to skills, services, and infrastructure

883.

884.

885.

Accessing green services or technologies can be harder for certain regions or groups,
and action is needed to ensure that no one is left behind. For example, the Review heard
that there is a gulf between public transport services in rural areas and those in cities, making it
harder for those in rural areas to switch from using cars. Renters can find it harder to access
energy efficiency measures, as they are largely dependent on landlords or councils to make
decisions about retrofitting, and this can result in tenants paying higher energy bills than owner-
occupied households. Although many people are concerned about climate change and want to
take action, many are time-poor and face other more immediate priorities, so navigating the
bureaucracy that can be associated with accessing support can be challenging. 7% of people in
England in 2020-21 did not have access to the internet at home, which can also make
accessing support, services and products more difficult.6> Often these issues compound for
lower income households, who are more likely to rent and less likely to have access to home
computers. Making green choices easy for everyone is essential.

Difficulty accessing the skills and products needed to install or purchase green goods
can act as a further barrier. Even for those who can afford green choices and who do not face
specific access barriers, skills gaps or limited supply chains can make it harder to find the
services and products needed to enable switches to green technologies. This can also damage
confidence, as people may be concerned that the skills and spare parts needed to repair or
maintain green technology may not be readily available. Skills and supply chains are
considered in Pillars 2 and 3, with some specific recommendations relating to the key issues
individuals face included here.

While net zero will be a net positive for jobs, some will see work in their regions or
demand for their skillsets decline; ensuring these groups can access new jobs and develop
new skills will be vital to delivering a fair transition. This is explored in Pillar 3.

5.1.4 Ensuring net zero works for everyone

886.

We need to ensure net zero works for everyone. Government should ensure that people are
empowered to be agents of change and that green choices are affordable and accessible. It
should ensure that the transition is fair and does not leave anyone behind.

Public engagement

Government to publish a public engagement plan for England by 2023, to ramp up public
engagement on net zero.

887.

Awareness of net zero and of what it means for people needs to be improved. BE|1 S 6
Public Attitudes Tracker shows that while 89% of people have some awareness of net zero,
41% say they know only a little or hardly anything about it, and while 83% are concerned about
climate change, 15% are not.%%® The survey shows a correlation between concern about climate
change and people making green choices: 65% of people who are very concerned about the
climate consider energy efficiency when making a purchase, compared to just 32% of those not
concerned.®” The Review has shown that even without the need to reduce emissions, net zero
measures make sense because they can provide cost savings and other benefits. We have
heard that many people do not recognise the urgent need to take action and the many benefits
that the transition can bring.
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888.

889.

890.

891.

892.

893.

Those who do want to take action lack clear, trusted information and advice. Most people

already think they are doing enough and are not clear on what further changes they may need

to make during the course of the transition.®'8 For those who do want to take action, knowledge

of the options and theirco-benef i ts is I imited: Citizens Advi c:
of certain net zero technologies and their benefits remains low, and can be a barrier to their

upt a%® BEBSSO Public Attitudes Tracker shows that
conflicting information that it can be difficult to know what to believe.2° Often people do not

know how best to prioritise actions, e.g. whether to install a heat pump before improving energy

efficiency. There are also some common misconceptions which can limit the effectiveness of
peopleds actions, e. g. many people expect to sw
boiler,rathe r t han to | eave them on permanently. Opini
could benefit from advice on how to reduce their carbon footprint.62!

The Review recommends that Government ramps up engagement with the public on net

zero and publishes a public engagement plan for England by 2023. The Review heard that

fiwe need to develop more positive visions of th
benefits of net zero to them.®??2 Government should provide clear, honest and positive

messaging about what changes people will see during the transition, and where and why action

from them might be needed. This should focus on the measures with the greatest carbon and

economic impacts. It should demonstrate to people the many benefits that net zero will offer

them, as well as being frank about the challenges.

Engagement should consider how the transition will affect different groups in different

ways, while reinforcing the message that no one should be left behind. It should also

consider how engaging people at the right moment in time (e.g., when buying a house) can help

to inspire action. At the same time, it should recognise the need to make green choices more

affordable and accessible. The Scottish Government has already published a net zero public
engagement strategy (Net Zero Nation: public engagement strategy) and the Welsh

Government is currently consulting on one. Many stakeholders have called for an engagement

strategy for England, including mostrece nt | y i n the House of Lordsé6 i
change and net zero. Government should learn from the strategies published by other nations.

Government should work with trusted actors to improve outreach. Clear messaging from
government is important and can enable other actors to act and communicate with confidence,
but we know that government is not the most trusted source on climate issues and that different
groups can be reached in different ways. Experts, local authorities, businesses, the media,
teachers, faith groups, friends and relatives all have important roles to play in inspiring
individuals to engage with net zero. Some initiatives already exist, for example all schools will
be required to have a climate action plan in place by 2025, which should include ensuring that
teachers are delivering climate education to students.

The go v e r n memgag&ment strategy should consider how it can work with trusted
groups to engage and inspire, and how existing initiatives can be supported to go
further. It should also consider the development of the evidence base on behavioural science
relating to net zero. Pillar 4 considers how action at the local level can also help to engage
communities around the country.

Government should consider how different point s of contact in peopl ed:
harnessed to engage them on net zero. For example, government should work with energy

companies to consider how energy bills could be used to communicate with households about

the actions they could take to reduce greenhouse gas emissions in their home.
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894. And government should listen to the concerns of the public too, including those who are
nervous, anxious, and even hostile to any future energy transition. It is key that
engagement takes place across all communities, political parties, and communities in the UK.
We must take a whole of society approach to net zero that engages with everyone, not merely
those who are willing make changes. Indeed, rather than simply imposing measures on people,
individuals should be involved in shaping the actions that will affect them and should be trusted
to do the right thing; this is about empowering people to make the informed choices they want
to make, not telling them what to do.

895. In 2020, the Climate Change Assembly brought together over a hundred members of the public
to discuss what the UK should do to reach net zero, but since then opportunities for the public
to be involved in national conversations about net zero have been lacking. Government should
learn from models such as this and consider how these perspectives can be gathered routinely.
Improved monitoring of green choices (discussed later in this chapter) will help to ensure that
peoplebds attitudes and beantmanwgoltyjur s are refl ected

896. People should be supported to reduce emissions from the things they consume, should
they want to. Government should ensure that consumers have the information they need to
make informed decisions about their dietary choices, the goods they purchase, and the actions
they take. This should take place alongside government ensuring that green choices are
affordable and easy for people to make. Government should also look to improve the evidence
base on how consumers can best be supported to reduce their emissions.

Carbon Calculator

Government to run a competition to create a Carbon Calculator to inform consumers of the
carbon intensity of different choices, in 2023.

897. Alongside enhanced public engagement, action is needed to ensure that people have the
information they need to make green choices where they want to. The Review
recommends that the government launches a competition to create a Carbon Calculator
app in 2023. This should provide people with information on the carbon intensity of different
choices, from how they travel to what they buy at the supermarket, allowing people to make
informed choices where they want to. This should show people the costs of different options
and the potential financial savings by making lower carbon choices, as well as the other co-
benefits. Where relevant, it should point people to where they can access lower carbon options,
and link to any support packages that exist. This should be backed up by a government
communications campaign to introduce this new resource.
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Figure 5.4 Carbon calculator proposal

Ecolabelling

Government to pursue ecolabelling to help consumers make more informed purchasing
decisions, by 2025.

898.

899.

900.

We recommend government pursues ecolabelling to help consumers make more
informed purchasing decisions. Some ecolabels already exist, however there is low take-up
of these by businesses and low awareness of them amongst consumers. A lack of confidence
about whether green c¢claims made on product s

confidence: the Reviewh ear d t hat f#Al abel | i ng?®%Geverdnsenthas b e

committed to exploring standardised ecolabelling for industrial products (e.g. glass, paper,
chemicals) and should aim to roll this out for as many products as possible from 2025.
Ecolabelling should be aligned across different products, to make it easy for consumers to
recognise sustainable items. On food, government should continue to work with industry, via
the Food Data Transparency Partnership, to develop a mandatory methodology that could be
used for ecolabelling. This should prioritise setting a metric to monitor carbon impact.
Government should continue to work with industry to ensure that the methodology is used to
provide clear information to consumers. Government should consider how other sectors could
also benefit from standardised ecolabelling.

Using labels to provide information about how consumers can look after their purchases
can help to maximise their lifespan and ensure cost-effectiveness. The Review has heard
t hat fwd emaedecycling | abel s, People donot
mo me 182t Thinking on ecolabelling for non-food products should consider what information
consumers need in order to look after, repair and dispose of products sustainably.

Information and advice relating to energy efficiency is considered in section 5.3.
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Understanding public attitudes

901.

Monitoring is essential to understand what is working and where further action is
needed. Currently, different government departments and businesses use different methods to
monitor green choices, meaning there is no central pool of evidence. Both the BEIS Public
Attitudes Tracker and the Office for National Statistics UK Climate Change Statistics Portal
gather evidence on green choices, but there is no commitment to continue to use these tools for
thisendlongt er m. The Review supports the House of
commit to regularly using one of these polls to collect data on people and net zero, from
2023.525 Government should also consider whether further action is needed to better capture
data on the green choices that the public make. Any survey should ask about the demographic
characteristics of the person responding, their attitudes to climate change, the actions they are
taking or planning to take to address it, and any barriers they perceive. This data should be
reported through the new data portal recommended in Pillar 1.

Embed thinking on green choices into policymaking

902.

903.

Thinking on green choices should be at the heart of developing, implementing, monitoring,
and evaluating policy. Policies should be clear, consistent, and easy for people to follow and
predict. Measures that consider the wants, needs and motivators of people are likely to be more
successful than those that do not. As the transition to net zero increasingly requires action from
individuals, embedding this thinking into policy development becomes increasingly vital.

Guidance for national and local government and partners on behaviour change is available
but not widely known about and not specific to net zero. Government should consider how this
guidance can be updated and better communicated, to support net zero, in 2023. Updated
guidance should consider the latest academic research on behaviour change, as well as the
findings that the government gathers from its increased engagement and understanding of
peopl ebds exper i enc d@alsooeflectibhe needzoetakeaccount of hewnoeasures
can impact different groups in different ways, and the need to ensure that policies are fair.

Distributional analysis

Government should develop the distributional analysis of net zero policies started by the
Review in 2023.

904.

The distributional analysis of net zero policies discussed above should be further developed by
government.

The price of electricity

905. Ensuring electricity is cheaper than oil or gas is essential to incentivising people to switch

to low carbon technologies like heat pumps and electric vehicles. Environmental levies
placed on electricity mean that, without the Energy Price Guarantee, electricity is more expensive
than gas. Government should deliver the Review of Electricity Market Arrangements (REMA)
promised in the British Energy Security Strategy and rebalance these costs (as set out in

Pillar 2). Analysis done in this Review shows that the relative price of gas and electricity is the
largest determinant of the savings which households could gain from the transition i for example,
a long-term gas price of 150p/therm can cause cumulative savings of decarbonised households
to increase from £6,000 to over £13,000 by 2050. In the short-term, government should ensure
there is a clear price signal in favour of technologies that use electricity rather than fossil fuels.

228

Lo



5.2 Maximising benefits for people: transport, products and
waste

906. Action is needed to ensure that individuals can maximise the benefits net zero has to
offer across the key areas that it interacts with them. This section sets out how government
can help people reduce emissions from the way that they travel, the products they consume
and things they throw away, and realise the benefits of doing this.

5.2.1 Transport

907. Sustainable transport can deliver positive impacts on health, air quality and local
environments, as well as creating opportunities to reduce costs.

908. Many people recognise the benefits that sustainable transport offers, as demonstrated by
electric vehicle sales exceeding expectations in recent years.

909. Pillar 3 considers how the transport sector can benefit the economy. This section reflects on
how sustainable transport options can be made cheaper and more accessible to people.

Cut congestion and carbon

910. Choosing active travel or public transport, or using shared services, instead of a private
road vehicle, can provide carbon savings, cut congestion, and deliver other benefits.
There is a risk that as electric vehicles become more affordable and cheaper to run, more
people turn to driving and congestion could increase. Similarly, increased uptake of some types
of transport services, such as ride-hailing or goods deliveries, could increase car journeys.
Congestion could rise from 9 to 32 hours a year by 2040, with costs from £59.5 billion to £121.5
billion®Thi s not only wastes peopleds time, but als
productivity and increases air pollution. Scotland have set a target for reducing the number of
journeys taken by road and published a roadmap for delivering this.®?” Some countries are
using fiscal measures like road pricing to discourage driving. The Review has received calls for
interventions like these to be replicated, and notes that it is important that the government
considers how congestion can be avoided.

911. People must be brought along on this journey. We have heard that:
We need more honesty aboudart hies en eferdo m og awdrurcm

A
At is important that we help people to get a I
their transport choices]o.

AConsumer understanding of their choices is fa
roundtable held as part of the Review)?8

912. Government should use the public engagement strategy recommended above to
communicate to people the need to reduce car journeys and the benefits of doing this.
The carbon calculator tool above should include information on the carbon intensity and costs
of different transport options, including sharing options like carpooling, to support low carbon
journey planning. There should be clear guidelines for businesses on how to calculate their
carbon impact to ensure transparency for consumers.
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913. Enable individuals to identify appropriate actions as part of wider communities. As part of
the Transport Decarbonisation Plan, government committed to exploring a sustainable travel
reward scheme to encourage use of sustainable travel, allowing different types of communities
to set targets, monitor progress and receive rewards for achieving those. Government should
bring forward its proposals on this.

914. Supporting people to switch to public transport or active travel requires a combination of
actions to ensure that these options are readily available, affordable, and attractive to
individuals, explored throughout this chapter.

Active travel

915. Activetravelislow-cost and can i mprove peoplebs health a
area and high street, but a long-term approach is lacking. Those who walk, wheel or cycle,
rather than drive, spend on average 40% more on their local high streets, and contributed £6.5
billion to the economy in 2021.52° Government analysis shows that high-quality cycling
infrastructure, like cycle paths and bicycle storage, can increase levels of cycling on average by
37%, with benefits for peo P Rubdbicyclbseparticuldrly edentic | o c a
ones, have upfront costs which can make them harder for lower-income groups to access.
Cycle to Work schemes cover these upfront costs, with payments being deducted from wages
in a way that is tax efficient and can save money. The government provides funding to local
authorities for active travel through its Active Travel Fund. Up to £8 million will be spent piloting
a programme to accelerate e-cycle uptake by offering short and long-term loans to people in
Greater Manchester. The £200 million overall fund will focus on improving active travel
infrastructure, making it easier for people to walk and cycle. However, stakeholders have
highlighted that there is a lack of long-term funding and that the scheme will only support
certain local authorities. The Review recommends that the government commits to long-
term funding for active travel, to ensure that more people will benefit.

CASE STUDY: Fr a n c eBdke Pregramme

The French Government are encouraging people to use bicycles and e-bikes instead of travelling

by car. They want to increase the number of people travelling by bike to 9% by 2024. Residents are
of fered up to 04,000 for trading i n ahke orlugito c a
0400 i f not swappi AMome orleamgraupsare frioritisedein the lsaheme. 53!

Public transport

Government should amend the regulatory framework to incentivise transport providers to
increase demand and improve services, and that it works with them on this vision, by 2024.

916. The Review has heard repeatedly that the expense of public transport is a deterrent to
people. Public transport costs have risen faster than car travel since 2010.532 This particularly
affects those on lower incomes, who are also less likely to own a car and so are more dependent
on public transport. Transport poverty is not officially defined in the UK, but Green Alliance has

argued that the number of people unablet o fiattain a socially and mat
transport servicesn [téo] hiasvealimocsrte acseerdt adur i ng 202
servicecuts.®***When coupled with fuel poverty, th%s crea
By Ilimiting peopledbds ability to travel to jobs o

exacerbate the problem. For those who can afford to own and run a car, the costs of public
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transport mean that there is little incentive to choose it even for journeys that could easily be
done by train or bus. The coronavirus pandemic also had an unprecedented impact on how we
travel, with public transport having recovered slower than car journeys. Many countries are now
bringing down the costs of public transport to incentivise usage.

Discouraging Modal Shift

Since 2010, public transport costs have risen significantly faster than car travel.

Change in cost (relative to 2070)
90%
80% +80%
70%
60%
50%
40% +43%

0,

30% +27%
20%

10%

0%
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
=@=Bus =e@=Rail =e=Car
CCC analysis based on ONS data, 2022

Figure 5.5 Cost of public transport
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CASE STUDY: Ge r ma nDewtschlandticket

Germany have recently announced that unlimited regional public transport across the country will
cost just 049 per month next year, with the a
and supporting domestschtaondt smkeTbewdDI <cost
funded by both federal and state governments.

This follows a trial in which a monthly ticke
The trial saw significant increased take up of public transport: over 52 million tickets were sold and,
according to a survey by the Association of German Transport Companies (VDV), around 20% of
users had rarely used public transport before, with around 10% of trips replacing journeys that

would otherwise have been done in cars. 37% used it to travel to work.

Emissions were reduced by about 1.8 million tonnes of CO> and traffic jams were reduced in 23 of
the 26 cities surveyed.%®

s ™
German rail travel was buoyed during the 9-Euro transport ticket
Change in mobility (%), by rail and road, on 2019 levels
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Figure 5.6 Germany case study

917. Government must act to reduce the costs of public transport. Government recognised this
in the Transport Decarbonisation Plan and has set an intention to make public transport better
value and more competitively priced. Further action is still needed. The House of Lords inquiry
into net zero and behaviour change heard that reduced costs could be delivered through a
reprioritisation of funding away from large road and major infrastructure projects, as well as
from new revenue-raising measures.%
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918. The Review heard that there is a gulf between public transport services offered in some
regions compared to others. As well as costs increasing, the volume of services on offer has
been reduced in many areas, again affecting lower income households most. This is also likely
to present particular challenges for people travelling with children, and disabled people, who
often require more space than other passengers. 28% of people surveyed by Opinium thought
that transport options could be improved.53” Many countries are enhancing their public transport
net wor ks. Paris will soon have Europeés | argest
Germany is investing an additional 035 million
transport system. Pillar 4 sets out how local communitiesacross t he UK coul d beco
mi nut e nei ghb gavernmerd sheuld fearifiora the initiatives other countries have
implemented to reduce public transport costs and consider how funding reprioritisation could
help to deliver this in the UK.

919. Long-term finance is also required for initiatives to decarbonise the existing transport
fleet. In response to the review, businesses highlighted the value of initiatives like the Zero
Emission Bus Regional Areas (ZEBRA) schemes, which has helped businesses and local
authorities to roll-out zero emission vehicles. However, there remains uncertainty about what
future support will be available.

920. Government should amend the regulatory framework to incentivise transport providers
to increase demand and improve services, and that it works with them on this vision, as
set out in the go v e r n mm@an fordGseat British Railways.

Intermodality and flexibility

921. Intermodality T enabling people to take different modes of transport to complete a
journey, for example cycling to a station and then riding the train T can make sustainable
transport easier and more appealing. Currently intermodality is not at the heart of transport
pl anning, for example the Review heard that @Ain
working to engage communities in their local railway] the lack of integration is a huge barrier,
and it is hugely challenging working at community level to get modes [of transport] working
better ©%Tgheet hReerv.icew al so heard that fAmointermd | exi b
of having a resilient popul at ¥ ®&iHar 4donsidersthawlocal p | e

authorities can support more sustainable travel, including through the use of spatial planning.

Electric vehicles

922. Electric vehicles should be accessible for those who need them. The market and current
incentives available are succeeding in bringing down the costs of electric vehicles. Electric
vehicles typically require a greater upfront investment but have lower running costs than petrol
or diesel counterparts. Though government grants for electric passenger vehicles have ended,
incentives are in place to promote uptake, e.g., exemptions from vehicle excise duty (until
2025), as well as the upcoming zero emission vehicle (ZEV) mandate, which will require
manufacturers to sell a growing number of electric vehicles in the run up to 2035 (see Pillar 3).
Sales of electric vehicles have surpassed expectations: demand for electric vehicles is
anticipated to result in a market share for battery and plug-in hybrid electric vehicles) of 22% in
2022, reaching 27% in 2023.540 However, sales have so far been concentrated amongst higher
earners. As the market grows, spurred on by the ZEV mandate, we are likely to see electric
vehicles increasingly filter through to the second-hand market, offering lower prices and making
them more affordable for lower income households. Government is providing research and
development and supply chain support, which will help to reduce the costs of electric vehicles
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(and chargers) further. Government should maintain and deliver on planned regulations,
funding, and incentives to accelerate electric vehicle uptake and avoid undermining progress,
as set out in Pillar 3. This will help to develop a second-hand market over time.

Electric vehicle charging

Government to equalise VAT on public and private electric vehicle charging in 2024.

923. Savings from the lower running costs of electric vehicles are drastically reduced when a
household does not have access to home charging. Installing home chargers comes with
high upfront costs, though support is available through the Go v e r n mEVIChaiigepoint Grant
and is now focusing on rented properties and flats. Not everyone has access to off-road
parking; high-income households are 50% more likely to have a garage or off-street parking
than lower income households.®4* At the start of October 2022, the UK had nearly 35,000 public
standard, rapid and ultra-rapid electric vehicle charging devices, with more than 1,200 new
rapid chargers and over 5,000 new standard chargers installed during the first nine months of
the year.%%? With nearly 250,000 new plug-in registrations during the same period, that is just
one new standard public charger installed for every 50 new plug-in electric vehicle
registrations.543

924. Prices at typical on-street charge points can be around two to three times higher than
home electricity.f** Currently, home chargers command just 5% VAT, while VAT for public
chargers is set at 20%. FairCharge have led a call for the government to cut VAT on public
chargers, backed by 23 companies.®*® The Review recommends that VAT on public and
private electric vehicle charging be balanced.

925. For those dependent on public chargers, accessing them in some areas can be

particularly difficult; some gmpeoglémawedosaanémaoieb | a c k

money driving longer distances in order to charge. For example, London has approximately
31% of the UKO6s chargepoi nt s, %6 @overnment hashpablisNedr t h
an Electric Vehicle Infrastructure Strategy (EVIS), setting out its expectation for a minimum of
300,000 public chargers to be available by 2030. The Climate Change Committee (CCC) sets

out that the government intends to rely primarily on competition to close the price gap between

home and public charging, however there is little evidence to date that this is happening.
Government should deliver the ambition set out in the EVIS and this should not be left only to

private companies to deliver. Government should build on the Local Electric Vehicle

Infrastructure pilot and enhance cooperation with local authorities to enable them to take a

leading role in vehicle charging roll-outt A 6 br oadband styl ed6 approach

that chargers are spread out fairly across the country. We need a complete chargepoint grid
and full access to this across the UK.

Overnight tariffs

926. Those who do have access to a home chargepoint can reduce costs further by charging
overnightt The Revi ewds analysis found that if 50%

E

<

of

overnight tariff (modelled on the current &élnte

savings of £250 by 2040 or £600 by 2050 on average. By charging overnight, people will call on
the grid when demand is lowest. Those on time-of-use tariffs (where suppliers charge different
prices for using energy at different times of the day) can save households money. To enable
this for more households, the government should continue with plans to ensure that as many
households and businesses as possible benefit from smart metering and should work with the
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sector to increase the provision of new energy supply propositions in the retail market i

including smart time-of-use tariffs. It is important to recognise the potential of smart systems

and other household technologies for reducing energy demand. The need for smart, flexible

solutions to help balance the power grid is also set out in Pillar 2. Households that also have

solar panels installed can bring down costs further, by using energy from them to charge their
vehicle. Addi-toigomnaldl y echbnehioglye al l ows el ectric
energy which can then be sold to the energy grid, which could cut down costs for consumers
significantly.®4’

5.2.2 Products and waste

927. A circular economy can benefit in multiple ways, offering more durable and efficient
products which can be more cost-effective.

928. Many people are taking action to reduce greenhouse gas emissions from the things they
consume. For example, nearly nine out of ten households recycle regularly.®® The choices
consumers are making are already shaping businesses actions:

nGrowing consumer interest in | ocal sourcing a
look closely at how they can [reduce their greenhouse gas emissions].0i British Retail
Consortium (BRC)%4°

AConsumer concern about -tomelhighandeurlramdsarge i s at a
dramatically rethinking what they do to respond to consumer concerns, and to stay relevant
f or t hei UhlewrfY e. o

929. Pillar 3 sets out a national mission to move towards a circular economy. In this section, the
Review considers how individuals can be supported to buy, look after, and dispose of
products in a way that benefits the consumer and contributes to this mission.

Consumer s6 role in a circular economy

930. People need to understand the benefits of moving to a circular economy and need clear
advice to inform their purchasing decisions. The Aldersgate Group, an alliance including
multiple industry stakeholders, has called for government to:

AfiConduct public awareness campaigns to build ¢
for resource efficient p¥oducts and business n

AAl though data shows that a significant major.i
purchase preferences based on sustainability, consumers are often not aware of the

environmental consequences of many of the common products they purchase and therefore
their best intentPons can go unfulfilled. o

931. We heard from WRAP, (the Waste and Resources Action Programme, a climate action NGO)

that:
fiRai sing public awareness to the same | evel we
we could generate much greater consumer understanding which should lead to less waste
and | ower % ood bills. o

932. M&S, forexampl e, told the Review that the &é6Sparking ¢
which offered consumers information and advice, including on how to reduce food waste and
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933.

make more sustainable food choices, helped consumers to reduce the cost of their weekly
grocery shop by 39%, an average of £22.5%

The public engagement strategy proposed in section 5.1 should be used to communicate

the value of a circul ar ec on dmsyshoalthbe usedbtohelp mer s 0

build trust amongst consumers, for example by ensuring consumers are aware of their rights
when it comes to getting goods repaired. Since the products that reach our shelves have
already had 80% of their environmental impact determined at design stage, it is vital that
consumers have information about the sustainability of the specific product they are buying, as
well as an understanding of why they should consider this aspect.®5® Ecolabelling (discussed in
section 5.1) is key to this. With sweeping reforms to the waste system planned (discussed
later), specific engagement should be employed to help households understand how changes
will affect them.

Reducing food waste

934.

Reducing waste saves people money and reduces emissions. This is a particular issue for
food waste; households throw away up to a quarter of the food they pay for.6°¢ WRAP (the
Waste and Resources Action Programme) is looking to update its Food Waste Reduction
Roadmap, and this should pay particular attention to how consumers can be supported to
reduce waste and save money at home. Government should work with WRAP and industry to
deliver this.

Affording and accessing repairs

935.

936.

937.

938.

Currently repairing products can be costly; we need to change this dynamic so that
repairing products is cost-effective. Often people want to repair products:

fRates of repair vary across product types, being most common for clothing and footwear

(11% of people said they had repaired an item in the past year) and least common for digital

products (6%). 25% of people tried to repair a large household appliance the last time one

broke, but only about half ©bWhich?Pese managed it

However, people face barriers to doing this:

ifPeople were deterred by the cost of repair re
getting it repaired (13%) and thWhicd?®¥ fi culty o

Repairing products should be affordable. Often it is cheaper to buy a replacement product
rather than to repair an existing one. The Review has heard calls for VAT on repairs to be cut
for individuals. The Al dersgate Group, for
tozero-rat e VAT on %l |1 repairs. o

Accessing repairs should be easy. For electronics, consumers have a legal right to have
access to repairs; Right to Repair Regulations require manufacturers to provide spare parts to
consumers or third parties. However, this excludes certain products, like phones and laptops.
Which? have called on the government to expand these rules to cover more products and to

require spare parts to be made available immediately and for longer, rather than just within two

years and for just ten.5¢° Even when regulations are in place, it can be hard for people to find
professionals with the skills needed to fix their products. Innovative models are helping to fill

this gap. For example, Sojo is an app which connects users to local tailoring businesses who
can repair damaged clothing. Local repair hubs are also springing up across the country.
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939. The Review has heard of the importance of peopl
professionals and tradespeople who advise them and where needed refit, repair or
install. If things should go wrong, they must have a simple, but reliable route to effective
r e d r ®sTke.Allersgate Group has argued for warranties and safety guarantees to be
applicable to remanufactured and refurbished goods, to promote trust.®6?2 Government should
consider how repairs can be made more affordable and accessible to consumers.

Disposing of waste

940. Clear, nationwide collection and recycling is key.%¢ The Net Zero Strategy announced that
the Government would bring forward funding to enable local authorities to collect a core set of
materials, including food waste at no cost to households from all homes in England, from 2025.
This consistency will allow more homes to dispose of waste properly and make it easier for
households to know what and how they can dispose of things. Government has also committed
to introducing a deposit return scheme for drinks containers, which would reward people for
recycling bottles and cans. This was consulted on in 2021 but the government has not yet
published a response. As set out in Pillar 3, these waste reforms should be implemented
urgently. Government has also partnered with industry to trial kerbside collections of soft
plastics, and government should look to roll this out across the country.

941. Pillar 3 sets out further measures to support the transition to a circular economy.
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5.3 Net zero homes, energy efficiency and low carbon heating

942.

943.

Making homes lower carbon by improving energy efficiency i and so reducing energy
demand i and installing low carbon heating can provide many benefits. For households, it
can cut bills, improve health and wellbeing, and increase the value of homes. Now is the time
for government to create a mission for energy efficiency and low carbon heating. This should
focus on making low carbon technologies more affordable and accessible, and ensuring that
people have detailed, bespoke information to inform their decision making.

While the UK is forging ahead with the deployment of clean, green energy supply, we are
falling behind on reducing energy demand i a necessity for reaching our net zero goals.
Increasing the energy efficiency of appliances and buildings is also a key driver of economic
growth, estimated to support up to 175,000 jobs and add £6 billion in Gross Value Added (GVA)
to the economy by 2030, and contributes significantly to reducing energy bills. While early
indications suggest Europe may stave off gas shortages this winter, the possibility is set to
return next year.

5.3.1 Decarbonising homes is essential to delivering net zero, energy
security and supply, and reducing energy bills

944.

Homes are at the heart of the net zero equation. T h e  U-BOarsllion buildings are
responsible for ~30% of our greenhouse gas emissions. Direct greenhouse gas emissions
from buildings (largely combustion of fuels for heating) currently make up ~20% of UK territorial
emissions.%%* Progress has been made in reducing indirect greenhouse gas emissions from the
home (e.g., appliances, lighting, catering etc.), as the power sector has decarbonised, but direct
emissions from heating have not changed significantly since 2015, as per the figure below.55°
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Figure 5.7 Direct greenhouse gas emissions from buildings

238



945. Decarbonising homes through energy efficiency measures and low carbon heating will
deliver many benefits to individuals, as set out in section 5.1. In particular, it will:

9 Bring down energy bills
1 Make homes warmer in winter and cooler in summer
I Add value to homes

i Boost the economy

946. Crucially, given the current energy context, it will also safeguard energy security and
supply. The Energy Price Guarantee, which is limiting the impact of increased energy prices on
households, will be reviewed before April 2023.

947. The Net Zero Strategy and the Heat and Buildings Strategy set outthegover nment 6 s
ambitionstosi gni fi cantly cut greenhouse gas emission
workplaces in a simple, low-cost and green way, while ensuring this remains affordable and fair
for households across the country. The Interim Uplift,** which came into force in June 2022,
will result in a 30% reduction in greenhouse gas emissions from new homes.

948. Key technologies will get us to homes that are net zero: energy efficiency measures (like
insulation) will reduce overall energy demand, while low carbon heating solutions, like heat
pumps, will cut our dependence on fossil fuels. These technologies work in tandem with one
another. Solar panels will provide home-grown energy which will further help to reduce energy
usage. Pillar2cal |l s for a 6solar revolutiond to ramp u|
installed.

Energy efficiency - reducing energy demand from homes

949. Energy efficiency i broadly defined as 6 u s i n gendrgg soperform the same task or
produce t he TFhasevital ®le tolplaydn decarbonising homes and saving
consumers money. % The appliances we use in our homes (like cookers and fridges) as well
as the building itself (e.g. through insulation) can be more or less energy efficient.*vi

A Managing demand provides] not only a potent:i
putting more money in their pocket, but will improve the balance of payments for the country

and support the creation of highly skilled jobs consistent with the go v e r n mgrawth ansl

|l evell ing %p agendas. 0

950. The cheapest energy is the energy that we do not use i and energy efficiency offers
other benefits too. Improving energy efficiency can cut energy bills i cavity wall insulation
alone can save households £250 a year on average®® i and provide wider benefits. Energy
Savings Trust says:

Airetrofitting poor | y-Cstandafdwitl lowemegergh mlismtzy £8.1tbilionE P C
annually and reduce gas imports by 15%, bolstering energy security to benefit the wider
economy and supporting 190,000 jdébs across a r

¥V Planning applications need to comply with this new regulation for energy efficiency in homes

v Energy efficiency measures include: cavity wall and solid wall insulation, roof and loft insulation, floor
insulation, small measures such as draught proofing, reduced infiltration, low-flow shower heads, hot water
tank insulation, behavioural measures (such as turning off lights), and other measures such as energy-
efficient appliances and transitioning from gas to electric stoves.
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951. Energy efficient homes are more comfortable environments and can support health and
wellbeing too.

952. Overall benefits for individuals are summarised in section 5.1. The opportunities offered
by improved energy efficiency of homes are further demonstrated in the table below. 67°

Energy Savings Energy Security Employment Opportunities
«In the UK, total residential energy «By reducing overall energy demand, « Increasing energy efficiency in
consumption from 2000 to 2019 fell by efficiency can reduce reliance on imports. buildings and homes will support
15%, even as 500 mllllqn m2 of floor area -Analysis showsl thfat UK gas imports would up to 175,000 jObS by 2030 (BEIS).
was added. This is equivalent to an extra be 13% lower if high levels of government
5.3 million homes, or about 260,000 new support for energy efficiency and
homes being added every year (IEA). renewables had continued post-2013
(Carbon Brief).
Health & Wellbeing Emissions Savings Household Savings
*On average, more than 10,000 people die » Across both Energy Company » Estimates suggest the increasing the
each year due to living in a cold home Obligation (ECO) and Green Deal energy efficiency of homes would
(NEA). o ) (GD) schemes, from quarter 1 2013 save those in the least efficient
*Research also highlights the detrimental to the end of quarter 1 2022, the properties over £950 per year
ﬁﬁeﬁlpoor_hfus'régdhas on _mer(‘;‘;' - provisional estimated lifetime (Citizen's Advice).
S IS FELLE iUz 2L . carbon saving was 60 MtCO2 (BEIS).
Asset Values Productivity Public Budgets
«Recent reports suggest that homebuyers + By 2040, manufacturing industries *The government's Energy Price Guarantee is
are willing to pay almost 10% more for could produce nearly twice as much e’fped‘z‘s = ‘Cost thFe Trf’gS“_W ;576 billion this
energy efficient properties. This equates - i WL (1fE32 el el mE EiTTEn)).
= e g gross value .added f_rc_>m each un_lt of +An unseasonably warm October, which
to an average increase of £26,600 based eneray use in an efficient scenario
on the average UK house gy reduced gas demand by 19%, saved the
(IEA). Treasury £260mn. This shows the scale of

price (Santander). savings that could be made with energy

efficiency measures (Bloomberg).

Figure 5.8 The wider benefits of energy efficiency®”*

953. Improving the efficiency of other household services and appliances can save
households money too. The Energy Saving Trust says that

AAbout 12% of a typical gas heated househol dbés
showers, baths and hot water fromt he &?ap. o

ifiHeating water for use in our homes makes up a
emi ssfons. 0o

954. Similarly, energy efficient lighting will lower electricity bills and reduce carbon dioxide
emissions, with lighting making up 11% oftheaver age UK househol dés el
consumption.®”* The government banned halogen light bulbs from September 2021 with
fluorescent light bulbs to follow suit. It estimates that this shift will cut around one million tonnes
of CO, T the equivalent of removing over half a million cars from UK roads.®”> While the Review
notes that households with light fittings that are incompatible with LED bulbs will incur further
costs, LED lights last longer than halogen lightbulbs and use 80% less power making this a
significant shift to lower cost of energy for consumers in the long-term.676
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Low carbon heating T decarbonising the supply of heat for homes

955.

956.

957.

958.

The heating mix in UK homes is dominated by natural gas. As such, replacing fossil fuel
boilers is essential. There are three main ways to do this:

Electrification Green Gas*  District Heating

[ @ [ ]
GE 2
Explored below Explored in Pillar 2 Explored in Pillar 4

*Includes Hydrogen and
Biomethane

Figure 5.9 Three ways to decarbonise home heating®”’

Heat pumps, powered by low carbon electricity, are the central technology in the global
transition to sustainable heating.6”® The Climate Change Committee (CCC) estimates that 19
million heat pumps need to be installed by 2050 in the UK to meet net zero.6”® A heat pump can
warm the home in winter and cool it in summer, using technology like that found in a refrigerator
or an air conditioner. Heat pumps extract heat from a source, such as the surrounding air,
geothermal energy stored in the ground, or nearby sources of water or waste heat from a
factory. They then amplify the heat and transfer it to where it is needed in the home.58

Heat pumps are efficient, cost-effective and offer many other benefits. As heat pumps
mostly transfer rather than generate heat, they produce multiple units of usable heat for each
unit of electricity consumed to operate them.8! For example, the energy output of a heat pump
is four times greater than the electrical energy used to run it.582 This makes current heat pump
models 3% times more energy efficient than gas boilers.%®3 Currently, heat pumps are cheaper
to run than gas boilers.

The low carbon heat industry can also boost the economy. Developing a strong UK
manufacturing base in heat pumps could contribute £500 million GVA per annum in export
opportunities, driven by the large market size for heat pumps particularly in north-western
Europe.%8 In response, UK boiler manufacturers like Vaillant and Ideal could capture nearly
10% of the ®Ub6s mar ket .

5.3.2 Challenges and opportunities

9509.

Despite the benefits that energy efficiency and low carbon heating offer, they are not yet
being take up at the scale required. The number of annual home energy efficiency
improvements has been slow, having peaked a decade ago, where up to two million energy
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efficiency measures were being installed a year. In comparison to European markets, the roll-
out of heat pumps in the UK has been relatively modest. Some 1.8 million gas boilers are sold
on average each year in the UK while just 37,000 heat pumps were sold in 2020, and 55,000 in
2021 (~3% of residential heating units).

960. In part, this is because the UK faces particular challenges when it comes to decarbonising
homes. These challenges can affect different groups in different ways.

961. Firstly,the UK®&6s housing stock i s withdverhalfofth@esirs i mi | ar
England built before 1965 and almost 20% built before 1919.586 According to the ONS, the age
of a property is the single biggest factor affecting its energy efficiency.**i Nearly half of low-
income households in England still live in homes with an Energy Performance Certificate (EPC)
rating of D or below, meaning they may use 27% more gas and 18% more electricity on
average than EPC C-rated homes. 687. 688

962. Secondly, heating in the UK is dominated by natural gas, which serves as the main source
of heating for around 80% of homes.®° Another 10% rely on oil i largely in rural areas without
access to the gas grid. 6%

Hooked on Gas
The UK is dependent on gas for 80% of its residential heating — the EU average is 38%.
Energy used for residential heating, by fuel type (%)
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Figure 5.10 Energy used for residential heating across Europe, by fuel type

xoviit Newer homes (those built after 2012) are almost 200 times more likely to have a band A to C energy
efficiency rating in England and 300 times more likely in Wales, than properties built before 1982.
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963.

964.

Thirdly, the UK has experienced years of low home insulation rates. In 2013, government
cut support for insulation and rates fell by around 90%, with successive policies failing to
resurrect the industry due to being ended early or not funded enough. See graph below.5%

This means a typical UK home uses more energy than many of its European
counterparts, as it loses heat faster. This has left the UK particularly exposed to volatile gas
prices, which has significantly contributed to economy-wide inflation; electricity prices rose by
66% and domestic gas prices have doubled in the 12 months to October 2022.5%2

N
Lost Decade of Home Insulation
Where we were, where we are, and where we need to be to meet our climate goals.
Million Installations
3
@ Lofts Cavity walls @ Solid walls + Homes treated (Gov benchmark)
Note: Data on homes treated is not directly comparable with the sum total of number of loft, cavity wall and solid wall
L. insulations, as a single house might have multiple measures, or measures other than loft, cavity and solid wall insulations. BEIS, 2021 and 2022 « CCC, 2020
Figure 5.11 A lost decade of home insulation
' N
Home Temperature Loss after 5 hours
UK homes are particularly exposed to high gas prices
due to the inefficient housing stock.
With a temperature of 20°C inside and 0°C outside
Norway Sweden
0.9°C 1.2°C
Denmark
UK 1.2°C
3°C Netherlands
o
Belgium 2.4°C
2 9°¢ Germany
’ 118G
Austria
France .
2.50c 1.2 C
Italy
Spain 1.5°C
2.2°C
\_ * Tado Survey of over 80,000 homes « Conducted between Dec 2019-Jan 2020_)

Figure 5.12 Comparison of home temperature loss
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965. While it is true that the UK must go further than many other European nations to
eliminate greenhouse gas emissions from its homes, the UK also stands to reap great
benefits from the change, such as warmer homes and lower bills.

966. Alongside these challenges, households need to feel empowered to make changes in the
home and these changes need to be affordable and accessible (as described in section
5.1). The Review has heard that cost is the number one barrier to people improving the energy
efficiency of their homes, with 34% citing this as preventing them from doing s0.6%3 This view
was supported by the BEIS Public Attitudes Tracker, specifically for owner-occupier homes,
which comprises the largest proportion of homes rated below EPC C. Nationwide Building
Society has shown that:

Al nstalling all tghireaproveenenomeasaresdnehdmescareently rated F or

G would result in an average saving of around £1,780 per year. However, the installation

cost for such measures is also high at an estimated £25,800, meaning a payback period of
around 14 vy e aagescésttdimmoveaapmperty to an energy efficiency [rating] of

band C is A8, 100, though the cost i's Mnsider a

967. Without government intervention, spending on energy would be equivalent to an eye-
watering 7% of GDP, more than the health budget (before the current Energy Price
Guarantee was announced).° This starkly illustrates the economic cost of our reliance on gas,
with the impact greater where people spend a higher proportion of their money on their bills.
When the Energy Price Guarantee ends, households will be exposed and the pressure for
government support will still be there. These costs must still be paid for, even with bill support
transferred from households to taxpayers. Energy efficiency measures deployed at scale could
ease this burden.

968. While current circumstances mean a well-installed heat pump should be cheaper to run
than a gas boiler, there are multiple conditions that underpin this, and a suite of policies
must be implemented to ensure: a) the market delivers on this momentum and b) this
market involvement remains a permanent fact.

Government should regulate through a suite of measures to create the conditions for sustained
growth of new markets for low-carbon heat, so that at least 600,000 heat pumps are installed
each year by 2028, and up to 1.9 million by 2033. The Government should implement the off-gas
grid regulations that envisage the end of new and replacement fossil fuel heating systems in
the mid-2020s.

969. The UK is not alone in its energy efficiency efforts; ot her countriesdé eff ol
below across the globe:
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4 I
IEA Member Countries European Union
. o . e The EU launched the RePowerEU plan in May 2022 to accelerate the clean energy transition and to
Energy EffICIency Policies reduce reliance on Russian fossil fuels. Energy savings is one of the plan’s three central pillars and the EU
in 2022 raised its savings targets from 9% to 13%, with the goal of doubling the deployment rate of heat pumps to
around 10 million cumulative units over 2023-27 and accelerating electrification, especially in industry.

M
ga
Japan

Government measures strengthen building codes and
annual reporting systems for large-scale consumers. It will
also provide subsidies of JPY 500 billion for replacing old
facilities in factories and buildings.

Canada

The Canadian government recently
announced the Green Buildings Strategy,
which aims to increase the rate of building

retrofits and create a net-zero-ready India
buildings sector by 2050, backed by £90 In August, India also amended its Energy Conservation
million (CAD 150 million). Bill, which, among other measures, expands the scale

and scope of its energy conservation regime through
new building codes and enforcement measures.

Figure 5.13 International examples of energy efficiency measures

5.3.3 Deliver the Heat and Buildings Strategy

970. The Review has heard multiple calls for government to deliver its Heat and Buildings
Strategy, but also to take a more holistic approach by packaging these measures into an
ambitious National Retrofit Strategy.

971. Investors respond best to a long-term, predictable policy framework and positive
evidence of this has already emerged. Major insulation manufacturers (such as Rockwool
and Saint-Gobain) operate several factories across the UK and companies such as Octopus
Energy are investing £10 million in a new training centre to train 1,000 heat pump installers per
year in addition to existing UK manufacturing facilities owned by organisations such as Kensa
Heat Pumps Ltd (ground source manufacturer pumps). Some government capital schemes
such as the Public Sector Decarbonisation Scheme have received significant uptake and could
be expanded if the right signals are given to industry.

972. Views from E.ON, Energy Efficiency Infrastructure Group (EEIG) and the Heat Pump
Association are captured below:

AThe supply chain r e mmcenanty fli3iyephsthende lebgihs)s h o
Funding and scheme certainty of ten years in length are required to deliver the scale of
energy efficiency measures and ret rfitti

rt t e

ng re

0O the recent Heat amcdlBuiltdi mgeggaSidi atge g hel gfc
direction of travel for owner occupier households, which represent the majority of the building

stock and the h%®ghest emissions. 0

AfThe government presently has onbojersaesbfiambi ti o

2035. That is insufficiently certain for the major investments necessary if we are to switch
from 1.8 million gas boiler install atfons

973. Government must implement the Heat and Buildings Strategy without delay, bringing
together a programmatic approach to its various support schemes enabling a whole-
house plan for every home.
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974. In particular, the Review notes the importance of delivering on the below measures, included in
the Heat and Buildings Strategy:

9 Government should implement the Clean Heat Market Mechanism to increase heat pump
deployment, as envisaged by the Energy Security Bill.

1 Government should shape the market for cooking appliances through product standards and
financial incentives towards electric solutions, which will be cheaper for consumers and
reduce our dependency on gas.

1 Government should retain energy-related products standards and look to strengthen these, as
they can save consumers hundreds of pounds off their energy bills while delivering net zero.

1 Government should deliver a new regulatory framework for heat networks and implement
heat network zoning, both of which are in the Energy Security Bill. Government should also
continue to deliver the Green Heat Network Fund, extend GHNF to 2028 and scale it up over
time.

1 Government should ensure support for biomethane beyond the current Green Gas Support
Scheme which ends in 2025.

CASE STUDY: Future Homes Standard

The Governmentds Future Homes St an émynkasweslinl n
homes built after 2025, but new houses built before then will not need to meet these standards.
Retrofitting a new home to meet high energy efficiency standards i including replacing its gas
boiler with a heat pump T could cost a household an average of £26,000, according to Climate
Change Committee (CCC) data.

That is over five times more than the £4,800 it would have cost to meet the standard when a
property was first built.**ii The Zero Carbon Homes Standard was supposed to be implemented
from 2016 onwards but was scrapped in 2015 i this led to over a million homes being built to poor
standards, which will ultimately cost the thousands of people who bought those homes millions of
pounds.

Government is still committed to a manifesto pledge of building 300,000 homes every year by the
mid-2020s, the delay to 2025 to enforce the Future Homes Standard will create a missed
opportunity in making new builds more efficient and require costly retrofits. Loopholes could
also allow developers to continue selling homes with gas boilers until 2026. The home building
sector generates £38 billion in economic activity each year and is uniquely placed to support the
government and consumers to achieve economic growth in the transition to net zero.6%°

The latest ONS figures show two-thirds of new homes in England are still being connected to the
gas grid.”®

Government should bring forward all consultations and work to mandate the Future Homes
Standards by 2025 to prevent further delays by ensuring the standard applies to all
developments. This should include a consultation on mandating new homes to be built with
solar and deliver the Net Zero Homes Standard, ensuring that the planning system (discussed in
Pillar 4) is flexible enough to enable this.

xoviit Egture Homes Standard case study - the Part L 2021 standard came into force in June 2022. Homes built
under the new standard will be better insulated and will have heating systems designed to run at 55
degrees Celsius - so heat pump ready if a heat pump is not already fitted.
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975. A Net Zero Homes Standard could serve as the benchmark for all homes. By combining
fabric and low carbon heating measures, homes that have taken the appropriate steps to be as
efficient as possible will save their occupants money on their bills and be more financially
desirable to future buyers, as stated above. Establishing a Net Zero Homes Standard will ensure
that as time goes on, more and more homes will reach this standard, and more occupiers will
reside in homes that benefit both their health and their finances.

976. Lessons can and should be learnt from the past and other countries. For example, the
National Audit Office (NAO) found in its review of the Green Homes Grant Voucher scheme that
the Athe scheme did not deliver the expectation
installations or suppor t®Tha shemexcpneedntparallel with thieee r o f
other schemes, limited resourcing in BEIS and with a short timescale, which left installers and
consumers frustrated. In its recommendations to government, the NAO said that the
department should, by the end of 2021, set out how its various home efficiency schemes fit with
its overall plans for decarbonisation, setting out timescales in a more detailed and longer-term
plani to help promote interest in future schemes.

5.3.4 Beyond the Heat and Buildings Strategy

977. The Heat and Buildings Strategy only commits to government spending in this
Parliament, but more is needed to drive down the cost of heat pumps and deliver energy
efficiency. The Review heard that the Heat and Buildings Strategy also does not go far enough
to address issues that we have seen reflected in our own analysis and is crucial to allowing all
households to benefit from the transition: long-term support to low-income households with
upfront capital costs, electricity rebalancing, electric vehicle charging price, and access to
finance. Coordinated action across multiple sectors is needed to ensure consumers can realise
their net future benefit in the long term.

978. Government needs to go further and faster to decarbonise our homes beyond EPC C and
maximise the opportunities that energy efficiency and low carbon heating have to offer
by looking ahead to a new NZPC (Net Zero Performance Certificate). That is why the
Review is calling for a new mission, to bolster energy efficiency for households,
including low carbon heating and solar.

Mission: Energy efficiency for households. This will not only reduce energy demand and
bolster our energy security, but also save consumers money on their bills. This should be
driven a set of specific actions to be taken over the next ten years.

Issue Action recommended
The distributional impact of Government to choose from options that help increase
current energy efficiency heat pump efficiency:
policies means that not every 1 Mandating minimum efficiency for installations
household is benefitting.  Heat pump coefficient of performance competition

9 Accelerated training and installation standards
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There are high upfront costs for
energy efficiency measures and
low carbon heating, and
running costs are high
especially in inefficient homes.

Government should extend the Boiler Upgrade Scheme to
2028 and consider whether grant levels should be
increased in light of inflationary pressures, before being
scaled down over time. This should happen alongside
efforts to increase awareness of government support.
Support for those unable to afford the upfront costs
associated with improving energy efficiency and moving
to low carbon heating systems should be continued and
expanded, namely through the Home Upgrade Grant
(HUG), Social Housing Decarbonisation Fund (SHDF) and
other existing schemes for low-income households.

There is a significant skills
supply gap for energy
efficiency and low carbon
heating.

Government should set the policy framework and
supportive investment environment to encourage
reskilling and greater training opportunities in the heat
pump sector and work to encourage adoption of
standards to increase firms able to take up existing
schemes.

There is a lack of legislative
certainty on what is the
expected standard for homes.

Government should legislate for all homes sold by 2033
to also have an EPC rating of C or above in line with the
aforementioned NZPC, with exclusions around certain
properties (e.g. listed properties, on grounds of
affordability). Government should also mandate landlords
to include 6O6average bil/l cos
possible future NZPC) rating, when letting a property out.
This will help renters understand what costs to expect,
while also helping to put a premium on energy efficient
homes.

There is a lack of information
and advice for consumers on
how to upgrade their home.

Government should expand its energy efficiency advice
service in 2023, ensuring that it helps consumers to
access qualified traders and providers in local areas.

Government should support establishing retrofit hubs by
2025 to bridge the gap between households and
suppliers. These could enable installers to seek training
and impartial advice and could connect households to
suitable installers.

Government should ensure the right policies are in place to achieve the UK's demand reduction
targets, building on the 2022 Autumn Statement announcement, with interim targets and
milestones to hit this goal. Noting the UK's 2050 net zero ambitions, the government should
publish clear analysis of which mix of policy measures gets the UK to the 15% target and
assure future funding for those policies.
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Energy efficiency advice and public engagement

979. The public lack information about how to improve the efficiency of their home and
reduce their energy bills. NatWest told us that:

AAlthough public awareness around energy effic
profound gap between the desire to make home improvements and the knowledge around
how to underta®e the change. 0

980. The Heat Pump Association told the Review that
i nadequate and inconsistent. o 33% of people do
options exist and 44% are not aware of government support schemes.’® The uncertain future
of hydrogen heating (discussed in Pillar 2) can also be confusing for people and dent their
confidence when it comes to choosing a low carbon heat system.

981. In addition, the Review has heard that it can be hard for people to access the right skills
and supply. Skills gaps mean it can be challenging to find a local engineer with the relevant
skills, and limited supply chains mean it can be hard for people to access a heat pump or spare
parts without delay. The immaturity of the supply chain means that some people have bad
experiences, which can deter them and others from choosing low carbon heating. All this can
not only make the process of switching to a heat pump more challenging for people, but can
also increase their nervousness, due to concerns that should it break, you may not be able to
get it fixed straight away. The solar mission in Pillar 2 includes a suggestion to provide a list of
certified installers at a local level, which could be useful here too.

982. Even when technology is in place, some people are not clear on how best to use it. For
example, unlike a gas boiler, a heat pump should be constantly switched on, but many people
are not aware of this, meaning its usage is not always the most effective.

983. Currently, advice and engagement are limited. Octopus told the Review that by providing
consumers with low-cost, easy tips for reducing their energy demand, they were able to cut bills
by 8% on average. The government has launched an energy efficiency advice service which
tells people what improvements they could make to their home to increase its EPC rating.
Nat West told us fAthis is a good s treaghingcampaigne r i g
is needed. 0 Recently, government suppl enpmegn,t ed t
focused on giving households tips designed to help reduce energy bills, like draught-proofing
and turning down radiators. This campaign is focused on addressing the cost-of-living crisis and

is not directly linked to net zero.

Government should expand its energy efficiency advice service in 2023, ensuring that it helps
consumers to access qualified traders and providers in local areas.

984. Government should accompany this advice service with a widespread public engagement
campaign. This must be designed to help households recognise how and why they should take
action to reduce the carbon footprint of their homes, and to understand what support is
available. It should be honest about the challenges and should dispel common misconceptions,
for example that certain housing types are not suitable for heat pumps. It should also focus on
helping consumers make use of low carbon heating systems in the most efficient way. This
should happen alongside the public engagement strategy discussed in section 5.1.

249



Retrofit hubs

985.

In the transition to energy efficiency measures being delivered more locally, it is
paramount to ensure that the transition minimises disruption, so a clear evolutionary
plan of how to get there is essential and should be done in a way that does not require
existing programmes to be reconstructed extensively to fit local needs. As trailed in
Pillar 3:

Government should support establishing retrofit hubs by 2025 to bridge the gap between
households and suppliers. These could enable installers to seek training and impartial advice
and could connect households to suitable installers.

986.

This should stem from local partnerships including industry stakeholders, training providers,
repair and maintenance teams and citizen representatives. A local approach would allow
regions to set their own targets for building decarbonisation and potentially to go further faster.
These hubs could also help to build trust, by serving as a point of contact for accreditation,
customer reviews of retrofit work and by demonstrating success and communication where
something has failed and can be learned from. Working quickly and learning at every
opportunity is key.

Net Zero Performance Certificate (NZPC)

987.

Energy Performance Certificates (EPCs) provide households with information about the energy
efficiency of their home. There is scope to utilise the EPC system better to help to support
people to retrofit their homes. Currently, the EPC measure does not work for net zero.
The EPC rating of a property can sometimes show a worse score after installing a heat pump
because of the inclusion of the cost of heating in the score, and this assessment being based
on outdated assumptions. EPC ratings can overestimate the cost of running a home with a heat
pump due to outdated measures of heat pump efficiency and the history of gas prices being
artificially lowered in comparison to electricity prices (because the gas bills would bear fewer
policy costs). The figure below shows how strongly bills projections would have changed
between 2019 and 2022.7%4 Under the Energy Price Guarantee, the same amount of energy
usage in a G-rated dwelling as in 2019 would incur a bill of £6500 compared with £1500 in a B-
rated building.”®® This measure needs to be improved as a priority.

250



[ Dpubling Bills o | _
B | | |:| Annual bill at summer 2019 price
C &\\\\\\\\\\\\% |:| Increase in bill 2019-22
D | |
E | |
¢ Ll

Figure 5.14 Typical household energy bills

Government should mandate that EPCs are updated on a regular basis, using a new metric
which better reflects current relative costs of heat pump and accounts for wider benefits
from low-carbon heating systems. Under this new metric, EPC ratings could become a more
holistic Net Zero Performance Certificate (NZPC), giving consumers more detailed information
about the heating technology used in the property and its associated financial and social effects.

Ending gas boiler sales and increasing minimum energy efficiency standards

988.

989.

990.

Government has an objective for as many homes as possible to reach EPC C by 2035,
but this is not yet set out in legislation. Currently, almost half of low-income households in
England live in homes that are EPC band D or worse, meaning they may use 27% more gas
and 18% more electricity on average than EPC C rated homes.”°® Minimum Energy Efficiency
Standards require domestic private rented properties to be at least EPC E, and this is expected
to increase to EPC C from 2028. As decisions about energy efficiency installations are usually
made by landlords, tenants can require particular support.

People need clarity on what is expected of them, particularly where large investments
are concerned. Making it clear to people that heat pumps are the future, by setting a legislative
target, would prevent households from installing a gas boiler which locks them into higher
greenhouse gas emissions and will result in them needing to spend more on replacing the
boiler later. Gas free housing developments are also being chosen by major UK housebuilders.
Barratt Homes opened an 82-house site in Somerset, where all homes have been fitted with an
air source heat pump.’®” This paves the way for future developments to follow suit in the UK
and ensure that new homes are automatically built with a low carbon heating system. In
Washington State in the USA, all new houses and apartments from July 2023 will require a heat
pump to be fitted.”®® This shows that these regulations can be rolled out on a larger scale at
pace.

Our analysis finds that moving the date by which gas boilers are phased out to as early
as possible increases the gains which households experience by 2050. It would therefore
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save people more money to move the gas boiler phase out date to as early as 2030 7 but
modelling and stakeholders warn that the UK supply chain for heat pumps could not ramp up
quickly enough to deliver this.”® Years of policy delivery delay have caused UK households a
portion of their net future benefit and this underlines the need to move faster than in current
plans, and crucially, prevent any further delays.

Government should provide certainty by 2024 on the new and replacement gas boiler phase
out date to drive industry and investor confidence. The Review recommends bringing the
proposed date of 2035 forward and legislating for 2033.

Government should set a legislative target for gas free homes and appliances by 2033, to
contribute to a gas free grid in future.

Government should legislate for all homes sold by 2033 to also have an EPC rating of C or
above in line with the aforementioned NZPC, with exclusions around certain properties (e.g.

listed properties, on grounds of affordability). Government should also mandate landlords to
include 6average bil |l (and posdbledutuoenNgRC) rdtang, tvinen letErigy C
a property out. This will help renters understand what costs to expect, while also helping to put a
premium on energy efficient homes.

Government should consider options to support homes to include roof solar panels
installation as part of its retrofit provision to support homes reaching the Net Zero Homes
Standard.

Innovative green finance support

CASE STUDY: Ger many d6s Green Finance Support for F

il n Ger ma njywneddewelopmenabank, KW, offers low-interest loans ofuptod 1 2 0, C
to fund installation of energy efficiency measures into homes as part of their Energy Efficient
Renovation scheme. 0

iThe scheme incentivises uptake by offering a
dependent on the retrofitted property meeting specific energy performance measures and a higher
subsidy is received for a higher standard of
iFor every Ul invested by KfW to incentivise
motivated to borrow and spend 06. 0

AThegmpamme cost the federal government 01.7 b
buil ding owners and nearly covering its own ¢

billion). Between 2005 and 2017, this scheme has led to installations in 2.8 million properties,
i nve st bilion, and @elivered 7.5 MtCO, s a v i ii grsvirodmental Audit Committee (2021)7°

991. As set out above, the upfront costs of energy efficiency measures and low carbon
heating can be prohibitive, and action is needed from government to support
households with these. The Review has repeatedly heard of the need for long-term, low-
interest loans for energy efficiency and low carbon heating. Innovative products are coming to
market but are not being deployed at the pace and scale required.
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992. |l n a recent |l etter to the Chancellor, the CIl i ma
updated analysis suggests that over 60% of households can achieve levels of energy
efficiency that are compatible with net zerof or | ess t HaweveA Hoth 1hé OGET.
and evidence received by this Review notes that many households and businesses are unable
to afford additional costs. Government 6s rol e i

993. This is supported by evidence provided to this Review with industry players, such as
E.ON, calling for government to introduce incentives such as guarantees to the banking
industry to offer green mortgages and loans at low interest rates (see Germany case study).
The Review has also heard about the importance of timing for the provision of green finance
products i for example, the point of purchasing or re-mortgaging a home can be a sensible time
to carry out installations, given the property is likely to be empty for a period of time, so
incentives offered at this point can be particularly effective.

994. There are many international examples of innovative financial solutions coming to the
fore. The USA is progressing with its PACE financing model (Property Assessed Clean Energy
financing) i an innovative mechanism for financing energy efficiency and renewable energy
improvements on private property. Residential PACE is typically enabled through state
legislation and authorised at local government level and provides long term financing for up to
20 years. This mechanism tackles the barrier for a householder to have to pay back the
complete loan for energy efficiency measures passing repayment obligations and energy bill
savings to the property owner.

995. While this Review notes that the UK context is different, usingallofgov er n mlewerts 6 s
is critical to build industry and consumer confidence and to crowd in private finance,
maximising value for money for public support initiatives. This view was reinforced by evidence
provided to the Review by the Environmental Audit Committee who recommended in their
inquiry on OEnergy Ef fthati ency of Existing Homes

i T hgevernment should work with the financial sector and landlords to stimulate renovation
through the introduction of green mortgages, green finance and low-cost loans; and pilot a
stamp duty rebate for homeowners that improve the efficiency of their homes within the first
year of purchasebo.

CASE STUDY: E.On and BNP Paribas Personal Finance

E.ON partnered with BNP Paribas Personal Finance in 2018 on a green mortgage trial with the aim
of providing a competitively priced mortgage to fund a range of personalised energy efficiency
solution bundles delivered by E.ON. Improvements to EPC rating could then enable participants to
receive lower interest rates. 1
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CASE STUDY: Octopus Energy

Octopus Energy have recently teamed up with Halifax on a scheme which will bring the upfront
costs of installing a heat pump down to £2,000, on par with gas boilers. Octopus will install heat
pumps, while Halifax mortgage customers will be awarded with a £1,000 green living reward, which
can be combined with BUS grants.”*?

The company has also teamed up with Ilke homes, using funding provided by asset manager
Gresham House, to pilot zero bill homes. 6 properties in Essex have been equipped with air source
heat pumps, solar panels and battery storage.

Octopus provide 6zero billé smart tariffs, al
sunny days, and to use credits from surplus energy sold back to the grid to use energy from the
gridwhenits cl oudy. More of these 6bill freedé home

996. The UK6és financi al s e c t &or exanaple, lehdera are already stéppirsg s pac
into the green mortgage market, providisgPCprefe
rating. These are primarily for those purchasing homes with a higher EPC rating (e.g. NatWest
provides a preferential interest rate if you purchase or re-mortgage a property with EPC A or
B).”** Some options exist for homeowners to carry out green home improvements. The Review
has heard the risk of lenders primarily focusing on properties with already high EPC ratings,
and low uptake overall for green mortgages.

997. Tax and subsidy policy can act in tandem to turbocharge the transition. Government has
already cut VAT on energy efficiency measures, heat pumps and solar panels to zero, for the
next five years. This is helping to reduce costs and incentivise homeowners to make changes to
their properties, and we recommend this should be maintained permanently.

998. The Review has also heard calls for an energy-adjusted Stamp Duty Land Tax, which
would encourage owners to improve the energy performance of their homes, boosting the
energy efficiency retrofit market. The Green Finance Institute argue that this would also help to
encourage lenders to develop green finance solutions. Stamp Duty applies only to property
purchases over £250,000 but increasing house prices have put more homes within this bracket.

999. Government should include an Energy Efficiency Taskforce workstream on green
finance products to report by end of 2023. This should help to support those in low EPC rated
properties to carry out green home upgrades and should identify opportunities to crowd-in
private finance, alongside public funding.

Government should deliver the Heat Pump Investment Accelerator to catalyse private
investment for at least two major heat pump factories in the UK.

Heat pump efficiency

1000. When installed well, and despite the Energy Price Guarantee being in place, heat pumps
are cheaper to run than gas boilers, but action is needed to ensure that this remains the
case, and that the market delivers on this momentum.

1001. Improving the efficiency of heat pumps reduces running costs significantly. Nesta, a UK
i nnovation agency which designs, tests and scal
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told the Review that making heat pumps just 8% more efficient a year could achieve savings for
households of £65-£150 ayear. The Revi e w6 s own analysis has found
coefficient of performance (power supplied to the home by the heat pump vs. the amount

supplied to the compressor) up from 300% to 350% could dramatically improve savings for the

average household and equalise the distributional impacts of net zero so that more household

groups end up with a net saving. The coefficient of performance can be affected by different

factors, from the unit itself, the nature of the home it has been installed in, the time it is turned

on and the quality of the installation.

Government should choose from multiple options which could help increase heat pump efficiency:

9 Suppliers say this could be done via a mandate stating the minimum efficiency which needs
to be achieved by all installations. Government should test whether this could be done by
most major installers for most properties.

9 Set up a heat pump coefficient of performance competition, run for example by the Energy
Efficiency taskforce. This will show the state-of-the-art technologies with higher efficiencies and
allow others to replicate these.

9 Quality of the installation matters; training and installation standards need to be accelerated
to support this.

Support for low-income households

1002. Support for lower income households exists but is not delivering at the pace and scale
required. However, current measures aimed at supporting households to manage the high
upfront costs of decarbonising reach only 12%-22% of households in the bottom three
deciles.”** The Energy Company Obligation (ECO) scheme requires energy companies to
support low-income households to access energy efficiency measures (including solar). The
Review welcomes government announcing that it will expand the ECO scheme. As well as
ECO, there are the following other support schemes currently running i the Home Upgrade
Grant (HUG) and the Social Housing Decarbonisation Fund (SHDF).”%>

1003. The government has heard positive feedback on the Boiler Upgrade Scheme (BUS), which
provides grants of up to £5,000-£6,000 for heat pumps. So far this year around 10,000
vouchers have been given out, significantly sho
target for 600,000 heat pumps to be installed by 2028, also taking into account it is not the only
policy needed to reach the 600,000 figure.

1004. Evidence provided to the Review by the Building Engineering Services Association (BESA)
representing more than 1,000 members with combined turnover of £3.6 billion recommends
that:

fiGover nment consider where quick wins can be se¢
including Aincreasing the Boiler Upgrade Schen
heat pump types. 0 BESA also call ed o ntclpeainger n me
sector on establishing a system upgrade scheme focused on delivering simple and quick

wins that would deliver immediate and affordable solutions. This might include swapping out

internal components in existing heating systems and, where compatible with an existing

boiler, using weather compensation technologies to be reactive to outdoor temperatures.

BESA would be happy to recommend a series of low-costme asur es ( $ub A100) .
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1005. The World Wide Fund for Nature (WWF) representing nearly 100 companies globally
recommends that the government.tiscal e up the Boiler Upgrade Sch
it beyonrdtd 20250.

1006. The Heat Pump Association told the Reviewthatiwhi | st wel come, [t he Boi l
is not expectedtoleadto gr owt h at the scale needed to meet

1007. New analysis carried out by the Review shows that supporting low-income households
to decarbonise is essential (see section 5.1).

1008. Further measures will be needed to distribute the cost of the gas grid fairly as more
households move away from using the grid. Government will need to ensure that
households that cannot access the finance to upgrade their homes are not left to pay for the
upkeep of the gas grid as the transition progresses. Stakeholders pointed out that if lower-
income households disconnect from the grid in slower time, their costs might increase
irrespective of the fuel gas price. Government should consider how to prevent this from 2025
onwards, and by 2030 at the latest.

1009. The Review recommends that government considers ways in which it could go further
by bolstering existing schemes with additional funding support. For example, with the
increase in energy prices, owner-occupiers now have a strong incentive to retrofit their homes
to save on energy prices. Grant funding for owner-occupiers, in parallel with the Boiler Upgrade
Scheme (BUS), would catalyse the transition. The government could also consider linking these
measures to demand measures, such as installation of smart controls and smart meters.

Government should extend the Boiler Upgrade Scheme to 2028 and consider whether grant
levels should be increased in light of inflationary pressures, before being scaled down over
time. This should happen alongside efforts to increase awareness of government support. Support
for those unable to afford the upfront costs associated with improving energy efficiency and moving
to low carbon heating systems should be continued and expanded, namely through the Home
Upgrade Grant (HUG), Social Housing Decarbonisation Fund (SHDF) and other existing schemes
for low-income households.

Skills and market transition

1010. We need a skilled workforce to decarbonise our homes, as covered in more detail in
Pillar 3. The Heat Pump Association estimate that there are currently only 3,000 trained heat
pump engineers in the UK, but at least 27,000 will be needed in the next six years, requiring
increases of 4,000-6,000 per year.”*® This means training more new engineers every year than
are currently in the whole industry.

1011. Training provisions exist but need expanding. There are already recognised Ofqual
gualifications in low temperature heating. There is also extensive training capacity for up to
40,000 training places per year from Heat Pump Association members already available to train
heat pump installers. To make more progress, the Review has heard the following views:

1 A n Eadly Bird6training support scheme for the first 20,000 installers, part-funded by
industry, and part by government. This would encourage early adopter installers by
compensating them for their training costs, including loss of earnings while undertaking the
training.
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1 Arequirement for a low-temperature heating system qualification for all Gas
engineers at the five-yearly ACS renewal, and the requirement for a suitable heat pump
Competent Persons Scheme. Industry is ready to support installers with the necessary skills,
training, and tools to achieve this.

9 Apprenticeship programmes, to bring through new high-skilled career opportunities
for a generation of young heating engineers. This would help to create long-term,
sustainable jobs, helping improve youth employment, and encouraging social mobility.

9 Building professionals working in repair, maintenance and improvement are vital
6mi ddl e act or s 6 -carlmon budldings.* They fire highlg infloential to
households and can develop agency to decarbonise homes. It is important that they have
the skills and knowledge to take advantage of delivering zero-carbon solutions in the course
of their work. A diverse range of training pathways (across vocational trade, engineers,
designers, project managers) is required.

1 Theindustry is ready for constructive dialogue to help the government implement its
Market-Based Mechanism for Heat Pump deployment. The Heat Pump Association are
working on the following areas in preparation for this: safeguards for consumers, quality
controls for products and installations, and correct specification of systems and best use of
existing products.

Government should set the policy framework and supportive investment environment to
encourage reskilling and greater training opportunities in the heat pump sector and work to
encourage adoption of standards to increase firms able to take up existing schemes.

Pre-payment meters and energy debt

1012. Additional support is needed for those on pre-payment meters and who are in energy
debt. Fuel poor homes in arrears cannot switch their energy supplier to a tariff which may be
more suitable for different low carbon heating technologies. Low-income households face
financial difficulty paying off large standing charges on bills, which often need to be paid before
gas connections can be capped if the household is no longer using gas as heating or cooking
fuel. Government should address these access issues now to improve low carbon heating
technol ogiesd accessibility.

Heat as a service

1013. The Review has shown that there are many challenges to decarbonising homes i from a
lack of information, to high upfront costs and difficulty accessing skills and supply.
Energy suppliers could be harnessed to provide more holistic solutions for households.
Government could encourage energy suppliers to bridge the current gaps by providing
households with multiple choices at once. Some options are:

1 Information on low-carbon heating/storage assets and their benefits to the household and
the environment

9 Liaising with finance providers and government to ease the administrative burden of
accessing a green mortgage and subsidies

1 A low-carbon heating system, supported by a government subsidy or mandate for a specific
proportion of installs to be, e.g. heat pumps
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9 A guarantee of a new heating system provided to the household when the old heating
system breaks

1 Energy efficiency measures paid for by the energy provider (because this reduces their costs
of providing heat to the home)

1 Solar panels
i Batteries/thermal storage

1 Smart vehicle charging

1014. The above would help to coordinate the demand response, as the amount of shifting
provided by an individual household is not comparable to the bigger demand response
provided by many homes collectively. The supplier could capitalise on this by selling this
back to the grid at peaktimes.Oct opus Ener gy offer a &édsmart tari
save money by shifting their energy usage to lower cost times of the day, when demand is
lowest.

1015. One way of providing this would be via a heat as a service scheme, where suppliers offer
a contract for customers to get the heating profile of their choice in exchange for fixed-
monthly price. This could include multiple elements which are cost saving and so provide a
solution to the problem of upfront capital. The risks of this approach would include monopoly
power on the part of the supplier, increased vulnerability to cybersecurity risks, and difficulties in
monitoring the suppliers 1 all of these would have to be actively guarded against by active

policy.

1016. Other solutions would see the supplier solving the initial demand coordination problem
but not going as far as to own the assets. This can be observed in the Polish heat pump
market. There, heat pump suppliers provide the information, access to finance (via explicit
partnerships with banks), and administration of applying for the government subsidy of circa
£5,000 for a heat pump and £6,000 for a heat pump with a solar panel and thermal storage.
The process of obtaining all the changes at once is made much easier, as evidenced by the
record growth in heat pump deployment in 2021. In this model, the household still owns the
assets, pays its own electricity bill, and gets money back for the electricity produced from its
solar panels and sold into the grid;t he suppliersd active role hel ps
between demand-side response, storage, renewables, low-carbon heat and retrofits.
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Pillar 6: Net Zero and the Future

Decisions taken today willbecr i t i c al for the UKOGs ability-
growth and low-cost way. They will also set the stage for the kind of economy and society we
want after 2050. The UK must apply this long-term view to all the issues raised in this Review.
In particular, there are three areas that require action today, with a view to the 2040s, 2050s
and beyond:

Research and development. The UK must take advantage of its world-leading university and
research sectors to deliver the technologies of the future and capture growth.

Carbon markets. The UK must ensure that the true price of carbon emissions continues to be
better reflected in the economy, going further on its Emissions Trading Scheme whilst mitigating
the risk of carbon leakage, and setting out clear standards for the Voluntary Carbon Markets.

The UKOGs i nt er n acFollowingdts suqeassus GOR26 @residency, the UK must
review its international strategy for net zero.

We must act now. On all three, we are at diverging paths. We can either choose to take advantage
of emerging R&D discoveries and technological opportunities and to grow carbon markets, or miss
the chance to support our innovators who could be enticed by other exciting opportunities abroad.

Key recommendations
R&D and technology innovation for Net Zero

1. Work backwards from 2050 and apply whole systems thinking to create a roadmap, by Autumn
2023, which details decision points for developing and deploying R&D and technologies that are
critical for enabling the net zero pathway to 2050.

2. Review how to incentivise greater R&D for net zero, including considering the role of clarity on
research priorities and government support, tax credits, greater ring-fencing of R&D spend, and
enabling regulations.

3. Make regulatory processes more agile to match that of innovation by a) establishing up to three
new R&D demonstrator projects, out to 2035, aligning with the ten-year missions set out by this
review, and b) including in forthcoming work from the Office for Science and Technology
Strategy (OSTS) how regulators can provide more opportunity for demonstrations for net zero
technologies.

Carbon leakage

4. Government should progress with the consultation on carbon leakage measures and speed up
decision-making to enable government to implement effective future carbon leakage mitigations
from 2026.

Carbon Markets

5. To provide businesses with certainty and increase the incentives to invest in new, green
technologies, by 2024 the Government should work within the UK ETS Authority to develop a
pathway for the UK ETS until 2040.
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International Trade

6. By 2024 government should establish baseline environmental and climate protections in FTAs
and for removal of trade barriers to environmental goods and services

International Climate Leadership

7. Strategic review of the UK's international climate leadership by 2023 and ensure the 2030
Strategic Framework on Climate and Nature provides practical direction for the UK's
international climate and nature leadership.

6.1 The future of net zero and beyond

1017. This Review is looking beyond the urgent questions of today i to the opportunities for
success in the future. The national strengths and challenges set out elsewhere in the report
are often the result of success or failure over many years. Single policy decisions by
themselves rarely achieve transformational results i good or bad. Responses to the Review
have been strikingly consistent in setting out the importance of long-term, consistent thinking in
achieving success. This seems patrticularly true of net zero, which focuses on a target almost
30 years in the future. We must take a long-term approach and lay the groundwork for success
over many decades. This must account for the interim milestones that need be met to deliver us
to 2050 (for example, meeting our Sixth Carbon Budget and our Nationally Determined
Contribution aims for 2030).

1018. The future is inherently uncertain i but we know some things will matter greatly. We
know that new technology and new business models will be vital for our progress up to 2050
and for what the world looks like afterwards. The UK is well-placed to drive innovation here i
capturing growth opportunities and leading global collaboration. We know that the economy
requires a fundamental change in its incentive structure to move us away from burning fossil
fuels that are cheap in the moment but create devastating and expensive harm in the future.
The UK can continue to drive reform here, supporting companies to invest in offsetting their
emissions and building a global market that reflects the true price of carbon. Finally, we know
that net zero relies on global collaboration. Followingt he UK&és COP presidency,
to ask ourselves what our long-term strategy is for working with the rest of the world to respond
to climate change.

6.1.1 Enabling the future of innovative R&D and technology for net zero

1019. Research and Development (R&D) and technological innovation is an essential
component for achieving net zero. Without it, it would be extremely difficult to achieve our
decarbonising ambitions to 2030, 2050 and beyond.’*® The UK excels in innovating and driving
forward investment into early-stage R&D and technology. However, if the UK is to achieve both
a) its net zero ambitions, and b) the creation of thriving net zero technology markets in 2050
and beyond, relevant R&D and technologies must scale up at pace. The UK must address the
immediate and long-term barriers which limit this ability to scale-up.

6.1.2 The sector today

1020. Through its world-leading university and research sector, the UK is well positioned to
play an important global role in net zero R&D and technology innovation.”? Of the actions
that must be taken t odedashbnisatienambiions, B4&gequirésdowy 2 0 3 5
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carbon technologies or fuels in combination with behavioural change (Figure 6.1).72* The
Climate Change Committee (CCC) has estimated that additional capital investment into low
carbon technologies and infrastructure needs to reach £50-£60 billion per year by the early
2030stomeetthe UKo6s net "Z2ero targets

e N
Role of Technologies and Behavioural
Change in Decarbonisation

In 2035, 84% of the CCC's Balanced Net Zero Pathway involves
low-carbon technologies or fuels.

Largely Societal or
Behaviour changes
16%

Low-Carbon Tech and
Societal/Behavioural
Changes

43%

Low-Carbon Technologies
or Fuels
41%

Climate Change Committee, 2020
. J

Figure 6.1 Role of technologies and behavioural change in decarbonisation

1021. Technological innovation is pivotal to sustained economic growth i and to avoid putting
difficult asks on the population. Forthcoming research from the Government Office for
S c i e nNeteZére Society study demonstrates that achieving net zero without new technology
would require significant societal changes which may not be acceptable to all.

fiWhile science and technology alone cannot achieve net zero, we shall not achieve net zero
wi t hout sci encei RoyadSodiey2hnol ogyo.

1022. The UK can capitalise on the economic growth opportunities from R&D. Members of the
Council for Science and Technology (CST), who include leading voices from academia and
business, told the Review that if the UK can maintain and scale-up R&D and support emerging
technologies to market, it stands in a strong position to create high-growth and wage industries
for net zero into and beyond 2050:

AfThe net zero space is forecast tneutrdbslutanssi gni f
ramp up towards government targets and new technologies come online. Research and

innovation supporting and enabling net zero for the UK can and will deliver a series of
benefits in meeting our econ® @diurcilfgrSaenceéandt ar get
Technology members.”?*

1023. The UK has recognised this potential and placed an emphasis on supporting innovation
in net zero. Agencies including UK Research and Innovation (UKRI) and Innovate UK support
a range of net zero innovations. The Catapults network (a network of technology and innovation
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centres established by Innovate UK) have been successful in bridging the gap between early-
stage research and commercialisation by investing over £2.5 billion to move innovations
towards commercial stages. For example, the Offshore Renewable Energy Catapult network
was integral in supporting subsea cable manufacturer JDR Cables to bring its pioneering 66kV
cable technology to market, allowing increased transmission between turbines at higher-
capacity offshore wind farms. This has been a factor in reducing offshore wind costs and
created hundreds of roles.”

1024. The Government recognised the importance of the R&D and technology sector for net
zero in its 2021 Innovation Strategy, acknowledging that the net zero target was a pivotal
moment for the UKD®O& sThé atratagy commttedatsinreasingtagnual public
investment in R&D to a record £22 billion. This was accompanied by publication of the Net Zero
Research and Innovation Framework, which provides a first statement of the key research and
innovation to prioritise over the next 5-10 years and will be further complemented by a delivery
pl an. Mor eover, the Government6s Net Zero I nnov
accel er aninee rtchiea I|cios -aarbonotethnoldgiesl andvinfrastructures.

262



6.2 Getting R&D and technology for net zero ready for

the future

1025. The Review has heard from many voicesi including members of the Council for Science and

Technology and multiple roundtables with representatives from academies, industry, and trade

unions 1 that the UK can do more to optimise growth in net zero R&D and technology.
The Energy Systems Catapult for example toldust hat A émany

barriers preventing products, s

er vi

UK i

ces

nnovators
nd busi

1026. Much of the progress being made in innovation and research into net zero technologies
remains at low technology readiness levels (TRLs) (see Figure 6.2 below).”?” Technologies
remaining at a low readiness level i i.e. being further away from being ready to use 1 is
problematic given R&D and technology need to be deployed at a commercial scale to help

achieve net zero ambitions.

1027. There is a gap in the stage that investment occurs. PwC outlined in their Net Zero Future50
reportthat: il nvest ment has been dhlamyge ch gt ¢ wpaovied D
technologies, leaving a series of sectors underfunded, where there are commercially viable
approaches with high carbon abatement potential.”?¢ Many stakeholders, including venture
capitalists and private equity firms and attendees at a roundtable hosted by the Royal Society,
highlighted a gap in investment between technologies at the very early stages of development,

es. Thi

d e a f%hittneeds to be addressed: the International Energy Agency, in their 2020 Special

Report on Clean Energy Innovation, warnedt hat fA40% of e mi

and those which are mature, late-st age technol ogi

technologies not yet commercially deployed on a mass-mar k e t

Maturity Area

% cal

S S
e .

S

[
0

tolh e wiell

gap i s

on

Success * Battery-electric passenger cars
—TRL9 achieved * Hydrogen/fuel cell passenger cars
* Wind power

* Solar PV

* Large scale (>1GW) nuclear power

* Electricity HVDC inter-connectors and HV transmission systems

Ripe for Development * Carbon capture, utilisation and storage
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* Domestic heat pumps in substantial quantities
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1028. The stakeholders we spoke to said that the following areas must be addressed to enable
R&D to move at the appropriate scale and pace:

1. The prioritisation and direction of R&D and technology development for net zero needs to be
more clear

2. More technologies need to be scaled up to more mature commercial products

3. Regulators should be agile enough to match the pace of innovation

Understanding net zero R&D and technology priorities

1029. The UK needs to understand which technologies provide the UK with greatest strategic
advantage in terms of their current and potential decarbonising capabilities and drive
economic growth between now and 2050. This was raised by the Industrial Decarbonisation
Research and Innovation Centre (IDRIC) and echoed by attendees at a R&D and technology
roundtable. They advised that the UK should ensure it is identifying, nurturing, and supporting
sectors in which we already have strengths and those of strategic importance with potential for
future high returns, while ensuring a full toolkit of decarbonising options is available to industry.

1030. Government is taking action to understand these priorities. BEIl S6s R&D pri ori ti
the Net Zero Innovation Portfolio, worth £1 billion over the 2021-2025 spending review period,
was set up based on evidence from the Energy Innovation Needs Assessments (EINAS). Their
use for prioritisation was tailored to technical and commercialisation needs for 2019-2024.
Additionally, we understand that Government intends to undertake analyses to determine which
technologies should be defined as priorities for decarbonisation and economic growth. This will
help to determine how the Government can best support UK science and technology for net
zero.

1031. This Review advises that government should consider updating the Energy Innovation
Needs Assessments ahead of the Government developing the post-2025 net zero
innovation portfolio, to reflect the fast rate of change in the clean technology sector. This
would help determine priority technologies to accelerate decarbonisation and economic growth.
The outcomes of this and the Go v e r n npeamity t@chnologies work should be used to inform
the below roadmap recommendations.

6.2.1 Providing a direction of travel with decision points

Government should create a roadmap, by Autumn 2023, which details decision points for
developing and deploying R&D and technologies that are critical for enabling the net zero
pathway to 2050.

1032. Greater clarity is needed on the long-term direction of net zero R&D and technology.
Stakeholders across industry and academia were clear that for the UK to have technology
which meet net zero ambitions, there must be a clear understanding of the R&D and
technological developments that must occur between now and 2050, and the factors which will
impact these. The British Private Equity and Venture Capital Association and Royal Society, for
example, advised that there must be a clear overarching roadmap that outlines the key
decisions that need to be made for the development and deployment of net zero R&D and
technologies leading up to 2050. The Review supports this call. Based on the evidence
provided, this roadmap should include all net zero sectors, including for example aviation and
maritime for which suitable zero emission technologies still need to be defined (see Pillar 3).
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This overarching net zero R&D and technology roadmap should include decision points for all
relevant net zero technologies in their varying stages of development and the R&D to enable
them; from those which are already mature, to those in very early stages of development. The
decision points in the roadmap must be clear and transparent to give confidence in the market
prospects of these technologies to innovators and investors.

1033. The BEIS Net Zero Research Innovation Framework and Net Zero Strategy goes some
way to provide this detail, looking ahead to the next 5-10 years. However, some
stakeholders felt that neither of these provide decision points for critical R&D fundamental to
developing relevant net zero technoldiegdnefs, nor
travel to i ndusitwriteoevileRae pravidedfdhe Review).”3! The British
Private Equity and Venture Capital Association told us:

AThe UK Government needs to develop a detailed
commitments and actions on public investment and policy covering how it is going to get the

UK to Net Zero. This will catalyse investment into the areas that will be crucial to achieving Net

Zero as it gives investors, including PE [Private Equity] and VC [Venture Capital], clarity on the

i ndustri es t h el Btitikh Prvate Equity and Yeature Gapital Association?3?

1034. Stakeholders recommended a roadmap working backwards from 2050 to determine the
critical points at which decisions must be made for the development and deployment of
these technologies (and relevant R&D). They also echoed the sentiments of the Council for
Science and T e cAchieviigoa ze® throlyld 22whole systems approach letter to
the Prime Minister, advising that any such roadmap must take a whole systems approach to
determine the dependencies and factors that enable these developments. For example, IDRIC
advised that timelines for planning and consenting, legislative timetables, upgrades to new and
existing infrastructure, incentives, and resources required were all vital for informing decisions.
The Royal Society told us:

fiWorking together, through an agreed roadmap, academics with businesses and consumers
can have the confidence in the directionof travel to a |l ong %rm and

1035. To gain buy-in from sectoral leads and deliver the certainty needed, the roadmap must
be informed by those it is relevant to. Stakeholders including members of the Council for
Science and Technology and Royal Society advised that a range of relevant stakeholders from
across sectors, including but not limited to those in academia, government, finance, and
industry should be consulted to inform this work. These stakeholders can then lead on
developing solutionst o meet the roadmapés decision points.

1036. This Review recommends that, by Autumn 2023, a roadmap must be created which details
decision points for developing and deploying R&D and technologies that are critical for
enabling the net zero pathway to 2050. This must:

I SetouttheGovernment ds expected fronanbvntav2050. t o net zer o

9 Set out the overarching key decision points a) for all technologies that must be developed
and deployed which will enable this pathway, and b) the R&D to enable these technological
developments.

9 Incorporate a whole systems approach. The roadmap must be informed and taken forward
by a cross-sectoral range of relevant stakeholders and consider interdependencies such as
timelines for planning and consenting, legislative timetables, infrastructural requirements,
public and private financing, and business model improvements.
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Financial signalling for certainty

1037. The UK must take steps now to ensure the net zero R&D and technology sector can
rapidly scale up to match the pace of what net zero requires. Many stakeholders in our
roundtables pointed out that interventions need to be made to ensure net zero R&D and
technologies can be rapidly scaled up to meet ambitions for 2030 and beyond.

1038. The net zero technology sector is valuable and growing 7 and returns on investment
rank competitively against other technologies.” Despite this, some investment into the
sector is slowing (Figure 6.3).7%

e ™
Equity Investment Made by Venture Capital Investors
While venture capital has risen in the UK between 2011-2020 , the share going to clean tech has fallen.
£billion Clean tech share
£6bn r 16%
£5bn Investment in Clean Tech as a Share [ 14%
of All Investment . .
(Right Axis) Equity Il.‘lvestment in Clean Tech | 1o
(Left Axis)
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- 10%
£3bn - 8%
Equity Investment in Other Areas
(Left Axis) 6%
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Resolution Foundation, 2022 )

Figure 6.3 Equity investment made by venture capital investors

1039. Many stakeholders told us that a lack of investment is preventing the scale-up of net
zero technologies to commercialisation. Stakeholders raised that the UK net zero R&D and
technol ogy sector is experi enc i-stagetdcimelogifsvaadl | ey o
commercial scaled-up products.

Aalt is difficult to sell smal/l projects to inv
there are some strong i dCaunalfonScienbe amdelTecknoldgg pl oy me
Members736

1040. Other countries are moving ahead of the UK in R&D spending. Imperial College London
raised how proactive other international partners are in providing early-stage funding compared
to the UK. Stakeholders suggested that without further financial intervention, the UK could lose
economic advantages from emerging R&D and technologies for net zero to other nations.

~ 7z

ié the gl obal move towards a | ow carbon future
recently proposed its largest-ever increase in non-defence R&D spending, Germany is
targeting 3.5% of GDPonR&Dand Chi nads R&D spending hit a r
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