MISSION
ZERO

Independent Review
of Net Zero

Rt Hon Chris Skidmore MP

km

-==
EEE
=—=—p| - e
—— |====.-‘~‘~“'~\‘§
a—— — — 3




Contents

Foreword from the Net Zero ReVIiew Chail ........cooooiiiiiiie e, 3
YN o X A =To o= 0 0= o PP 5
EXECULIVE SUMIMATY ..ottt e e e e e e et e e e e e et e e e e e et e e e e e aaa e e e e eaaa e e eeeannns 6
NET ZERO REVIEW: PART 1 18
Part 1: Net zero is the growth opportunity of the 21st century ..., 19
Conclusion 1: Net zero is creating a new era of change and OpPPOrtUNILY ...........ccccvvvreeeeeeerniiiivinnne. 19
Conclusion 2: The UK must act decisively to seize the economic opportunities and smooth
L0 1= 1 1711 o o P PP PRSPPI 22
Conclusion 3: The benefits of investing in net zero today outweigh the COStS ..........ccccceeeiiiiiiiinen. 26

Conclusion 4: Unlocking the ambition of places and communities will deliver the most
SUCCESSTUI VEISION Of NEBL ZEI0 ...uvuiiii et e e e e e e e et e e e eaeaeeaes 27

Conclusion 5: Net zero can materially improve people’s lives — now and in 2050 — but work is
needed to secure the benefits and MINIMISE COSES ........uiiiiiiiiiiiii e 28

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 OPPOITUNILY ........ciiee e e e e e e 30
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...............ccccieen 32
NET ZERO REVIEW: PART 2 35
INTrOAUCTION 1O PAIt 2: oo 36
Pillar 1: SECUING NET ZEIO....ouui i e e e e e e e e e e e e et aeeees 38
1.1 The guard-railS fOr NEL ZEI0O........uuuuiii i e e e e e e e e e e e e e e e e s 39
B O1=T o -Vl || 41
1.3 CONTINMUILY +eetteeee e ettt ettt ettt e e e e e ekttt e e e e o4 e a kbbb e et e e e e e e e e bbb e e et e e e e e e e e nnnnnne s 48
O = T | Y2 53
SR 0] 4 Y151 (T [ PP P P O O PPPPPRTPPPO 58
Pillar 2: POWEITNG NET ZEI0 ... 64
2.1 Net zero drivesS UK ENEIrgY SECUITY .......coiiiiuuriiieieeeeeeisititei et e e e e s s e e e e e s s e e e e e e s nneeeees 65
2.2 Future energy security - SUPPIY ChaiNS .........oooiviiiiiiiii e 69
2.3 ENErgy INfraStrUCLUIE.........cooiiiiiiee e 73
2.4 ENEIGY SUPPIY ettt e e et e e e e e e e e e e e e e e e 80



2.5 SYSeM FIEXIDIITY ... 100

2.6 MaKing OUT fUBIS grEENET .....ceviiiii e e e e e e e e et s e e e e e e e e eaaa e e eeeaees 107
2.7 Reducing emissions through carbon capture and removal ........................ 122
Pillar 3: Net Zero and the ECONOMY .....uuuuiiiiiiiiieieiiii et e et e e e e eeeenes 132
3.1 The prize on oOffer t0 UK INAUSTIY ......ooiiiiiiiiiiiiei e 133
3.2 BUSINESS tAX INCENTIVES ....coiiiiiiiiieeie ettt e e e e e e e e e e e e e e e e e e e e e annnees 135
3.3 A skilled workforce for the tranNSItION .............oeoiiiiiie e 139
3.4 ENEIGY EFfICIENCY ...ttt e e e e e e e 145
3.5 SMESs as active partiCipantS in NEL ZEI0 ......ccoicciiiieiiiie e e e e e 148
3.6 Turbocharging growth and decarbonisation across UK Sectors..........cccccccoeeeiiiiiiiieeeeeee, 151
Pillar 4: Net Zero and the COMMUNITY .....coooeiii i 183
4.1 Regional and local net zero — making the most of ambition...............cccoie 188
4.2 Making net zero Work for COMMUNITIES .........ceuiiiiiiiiieeiieeiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeereeeeeseseeeaeeeeees 209
Pillar 5: Net Zero and the Individual...........ooooooriii 215
5.1 Ensure net zero WOrKS fOr @VEIYONE .......coouiuiiiiiiiee ettt e e e 216
5.2 Maximising benefits for people: transport, products and waste ............cccoeeeeiieiii . 229
5.3 Net zero homes, energy efficiency and low carbon heating..........................l 238
Pillar 6: Net Zero and the FULUIE ... 259
6.1 The future of Net Zero and DEYONT .........oooiiiiiiiiiii e 260
6.2 Getting R&D and technology for net zero ready for the future ..................cc . 263
6.3 Carbon 18AKAGE ........cco e 271
6.4 FULUre CarbON MATKELS .......oooiiiiiii e e e e 274
6.5 Setting standards for voluntary carbon markets and offsetting .........cccccccvvieeiii e, 279
6.6 INTEINALIONGAI TFATE ... ..eeieeeiie et e e e s e e e e e e e e bbb e e e e e e e e e annneees 282
6.7 The UK and the global climate agenda...............cooooiiiiiiiiiie e 284
CONCIUSTON: MISSION ZEIO ...ttt e e e e e e e e eeeens 288
ANNEXES .ot e e e e e et e e e e e e eennn 290
o= To =T 0 aToT o N 1101 290
Table of Recommendations Made DY REVIEW.............eviiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee e eeeaeeeees 292
ENONOtES ... 307



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
commitment built on the UK’s international climate
leadership in passing the pioneering Climate Change Act in 2008 — becoming the first major country
to establish a clear governance framework on how to achieve emissions reductions.

The UK’s leadership on tackling climate change has not only delivered real change at home —
reducing our carbon dioxide emissions over the past twenty years by nearly 50% compared to 1990
levels — it has led to a global transformation in how countries and companies now view the
importance of taking action on net zero. Thanks to the UK’s Presidency of COP26, the Glasgow
Climate Pact in November 2021 witnessed over 90% of the world’s 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 zero — not least from the US’ Inflation Reduction Act, with its commitment of
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 — 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 Review’s recommendations require not merely action, but careful decisions to be taken. Central
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 ‘big bang’ moment for net zero, enabling and unleashing the
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, with a ‘25 by 2025’ framework — twenty-five policies that could be realistically
delivered by 2025 — alongside other wider recommendations.

As the former Energy Minister who was responsible for signing the UK’s net zero commitment into law
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.

The Review is split into two parts:

e 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.

o 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.

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 — 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.

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
level of global disruption will be so severe that ‘normal’ economic activity will become very
challenging.

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.



10.

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 — notably offshore wind, carbon capture and storage, and
green finance — and so can capitalise on export opportunities from the global transition.

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
USA’s $369 billion investment in clean technology through the Inflation Reduction Act* and the
‘France 2030’ investment plan in France® to the EU’s ‘Fit for 55’ programme® 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.

We must move quickly. We have heard from businesses that economic opportunities are
being missed today because of weaknesses in the UK’s investment environment — whether that
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.®

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 — particularly with the right interventions by government —
outweigh the costs. This Review sets out recommendations to provide clarity and certainty to
businesses and investors and offers a view on how to back up the UK’s ambitious net zero
vision with clear delivery pathways.

The challenge of translating bold ambition into action

11.

12.

The Government’s Net Zero Strategy sets out the UK’s decarbonisation pathway out to 2037,
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.

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
— and climate change the greatest threat. Not only can the transition deliver a thriving, modern,
green economy but it can materially improve people’s lives. Supporting nature must be an
essential part of the UK’s response. A thriving natural environment is inextricably linked with
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 — 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 Review’s findings are unequivocal: we must grab this opportunity, there is no 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.

18.

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 Review’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.

The Review’s evidence points towards some basic principles of effective net zero decision-
making that should underpin this action. We must:

e 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;

e 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

e 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:

e 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

e 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

¢ 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 government’s approach to delivering
net zero. For all the UK’s past success and future ambition, the Review has heard from many
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:

e 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

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

e 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 — 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 — on skills, support for small and
medium businesses, and providing the right investment environment. The Review recommends:

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

e 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

e 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

e 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

e Helping SMEs upskill: Launch a ‘Help to Grow Green’ campaign, 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:

¢ 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 — from the introduction of a
net zero test to a rapid review of bottlenecks in the system — to ensure that it is fully aligned
with our net zero future

o 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

e 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 government’s Net Zero 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:

o A major expansion of the government's public reporting on net zero. What gets
measured gets done — 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

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

e To put power in people’s hands, go further on information provision through the creation of a
Carbon Calculator, providing consumers with the information they need to make the
choices they want

e 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:

o 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

¢ 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

e 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 — creating economic growth and
investment in the UK economy. The Review recommends that government should:

e Conduct a strategic review on the UK’s international climate leadership by 2023

o 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 will be critical for the UK’s ability to decarbonise in a pro-growth and low-
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:

¢ 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 technologies deliver on the UK’s net zero and
growth ambitions

e 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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o 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
‘average bill cost’ alongside EPC (and possible NZPC) rating, when letting 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 — 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 - 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 — 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 growth and energy security ambitions. This
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 pragmatic ‘10 year’
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.

15



# 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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Net Zero Review:
Part 1




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.

2.

Net zero is creating a new era of change and opportunity

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

The benefits of investing in net zero today outweigh the costs

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

Net zero can materially improve people’s lives — now and in 2050 — but work is
needed to secure the benefits and minimise costs

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

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.

In 2019, the United Kingdom led the world’s major economies in setting a target of net
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 UK’).

Progress since 2019 has exceeded expectations. In setting the net zero target, the UK was
building on the progress of many years — 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,

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, to the European Green Deal’s €600 billion green investment — 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, and increasing many countries’ ambitions to secure their own
national energy supply, including the UK’s. There have been some suggestions that the path to
net zero increased household energy costs or the UK’s vulnerability to the kind of dramatic
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 Britain’s power.

20



10.

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.!® Crucially, decreasing the energy system’s dependence on fossil fuels will also free
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
reducing some sectors’ global competitiveness in the short-term, even as it seizes the many
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 — 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*® — 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
presented to the Government. We received over 1800 submissions to the Review’s call for
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, including new modelling of the impact of today’s higher
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
— 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 — in some it will lead to sectors declining or stopping altogether.
We can expect changes to:

How we heat our homes and buildings — 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 — as well as upgrades to our grid and a much greater
emphasis on storing energy using batteries and other technology.

How we travel — 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 — 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 — such as red meat?® — and there is potential for lab-grown
alternatives.

How we use land — 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 — 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 — 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 — 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 —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 — 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 trillion—£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-wide policies are needed to tackle the UK’s productivity
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 — 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 Government’s planned pathway to net zero carbon emissions by 2050
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:

“The 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 effectively” — Institute of Directors (loD)3°
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17.

18.

19.

20.

“This 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 — 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 fuels™? — Confederation of British Industry (CBI)*

There is now huge global momentum —driven by industry as well as coordinated global
action—to reach net zero and capture the economic opportunities. The UK and
international business see these opportunities and are responding. Half of the world’s
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 — a ‘UN-backed
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
zero carbon world’.#3 In many cases companies 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
sectors.*® The UK’s Global Investment Summit (2021) secured £9.7 billion foreign investment
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:

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

e 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;>!

o 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;>?

e 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 —the UK must respond. The USA’s Inflation Reduction Act (IRA) committed
around $370 billion in incentives and programmes to accelerate action on climate and energy.>*
Germany have proposed a €177 billion Climate and Transformation Fund from the 2023-2026
federal budget to retrofit buildings and support programmes for industry.%> France has
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22.

23.

24,

committed €30 billion committed, as part of the ‘France 2030’ investment plan, to speed up the
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
government specifically justified the move by saying: “Without new measures to keep pace with
the Inflation Reduction Act, Canada risks being left behind.”>’

The UK'’s offer needs to respond to global change — otherwise we risk losing out on new
opportunities and seeing current economic activity move away. The UK has invested too — for
example the 2020 Ten Point Plan mobilised £26 billion of government capital investment for the
green industrial revolution.>® But two clear conclusions emerge from the Review’s evidence:

o 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:

“Legislation 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.”°

e Second, that early signs suggest that it is shifting investment towards the USA and away
from other countries, including the UK®° — 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
led by LSE and the Resolution Foundation, assessed the UK'’s pre-existing relative strengths
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 — and they require specialisation. The Economy 2030
inquiry found: ‘[The] UK is not the world leader overall in clean technologies or traded goods. It
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 a new economic strategy for the UK’.%3

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
act to deliver net zero — the Review’s recommendations set out how government can best
support this.
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Conclusion 3: The benefits of investing in net zero today
outweigh the costs

25.

26.

27.

28.

29.

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 2030s to meet the UK’s net zero goals.®* Around 85% of decarbonisation
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 — 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.

Evidence suggests the benefits of net zero outweigh the costs. The CCC’s comprehensive
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 — 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.

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 cleaner air to people’s health and productivity. Analysis from the Swiss Re Institute
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”

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.

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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Figure 2 — Historical cost (left) and deployment (right) of key energy technologies

(Source: Way et al., 2022, ‘Empirically grounded technology forecasts and the energy transition’)

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 ‘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.®® 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 — which is good news
for the net zero transition — see Figure 2.

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

31.

32.

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
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 the UK’s 2050 date, such as Greater
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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.

“For 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.” — Manchester City Council and the Manchester Climate Change Agency’*

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:

e 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™?);

o 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;

e 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;

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

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 — and maximising the work of countless community and
neighbourhood schemes all over the country in support of reaching net zero.

Conclusion 5: Net zero can materially improve people’s lives
— now and in 2050 — but work Is needed to secure the
benefits and minimise costs

35.

36.

We all have an important role to play in the transition to net zero. Almost half of the
policies in the Government’s Net 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 than six months’ time.”®

Net zero can materially improve people’s lives. The evidence submitted to the Review has
shown clear opportunities in:

o Cheaper bills and warmer homes. The UK’s ambitious drive to create clean energy, for
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.

o 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¢

e Access to nature. Planting trees is projected to contribute around 20%’’ to reducing UK
emissions — with the Government’s current target to plant 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
impact on people’s lives. We know, for example, that immersion in nature benefits
people’s health.”

e 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.

e 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 — 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:

e 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 —
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.

e 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.

e Access to information. The public overwhelmingly support net zero® — 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 — 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. Net zero by 2050 is not an arbitrary target. It was put forward through the 2015 Paris
Agreement, which 193 parties including the UK, endorsed. The Government’s independent
climate advisors, in recommending net zero by 2050, described the target as:

“achievable with known technologies, alongside improvements in people’s lives, and within
the expected economic cost that Parliament accepted when it legislated the existing 2050
target for an 80% reduction from 1990. ®7

40. 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
likely reach adaptation limits. While the Earth’s climate will still experience year-to-year
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.

41. The Government’s Net Zero Strategy 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 Government’s approach to net zero./" The

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 — 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.

42. The Strategy’s approach remains broadly the best way to maximise delivery confidence
and minimise cost — 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

i 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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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 — 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 — but
remind us that modelling should be done at regular intervals to check the optimal system design
at more recent fossil fuel prices.
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Figure 4 — Net Zero Strategy 2050 High Electrification Technology Mix
(2022 Fossil Fuel Price Projections) (Source: UK Times Analysis by BEIS)
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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 observed in 2030, meaning that the government’s current
target remains valid even if fossil fuel prices persist to be as high as projected by a ‘stress’ case scenario.
Since UK’s hydrogen policy mechanism is technology agnostic, the result on green hydrogen does not
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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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.

There is 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 leading clean electricity supply technologies. UK’s investment
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 its recommendations are intended to clear the way and turbocharge the UK’s progress
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.

47.

48.
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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 Strategy was recognised by the UK’s climate advisors as “an ambitious and
comprehensive strategy that marks a significant step forward for UK climate policy”.88 These
statements of ambition have helped to deliver the continuing reduction in UK carbon emissions
coupled with significant inward investment and new jobs.

However, the need for further action is clear. For all the UK’s successes and clear ambition
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 — but particularly
agriculture, aviation, waste, and buildings decarbonisation.

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
level of global disruption will be so severe that ‘normal’ economic activity seems very
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.

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 “$44 trillion of economic value generation — over half the world’s
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total GDP — is moderately or highly dependent on nature.”? In particular, the Review sets out a
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:

¢ 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

e 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 improve the UK’s approach to net zero — by reducing delivery risks, making
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.

2. 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.

3. Net zero and the economy: Going further to capture the economic opportunities across
sectors, for businesses of all sizes.

4. 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.

5. 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.

6. The future of net zero: Seizing the global opportunities from new technology and R&D
innovation now and out to 2050. It also looks at the UK’s carbon pricing regime and how the
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

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.

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%-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 — 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%.

o 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.

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 UK’s hottest and driest summers on record. Evidence suggests that climate change has
already made these summer extremes in temperature more likely. Continued global warming
will see the likelihood of 40°C or above increase markedly — 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.

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




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
— certainty, continuity, clarity, and consistency. In this pillar we discuss the enabling
infrastructure to deliver net zero including the investment environment, government structures,
delivery mechanisms, and the UK’s role internationally.

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:

¢ 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.

¢ 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.

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

o Affordability (lowering upfront costs of new technologies);

o 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 — 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 — 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 —
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
spending, policies, and regulation will scale up private finance to deliver the UK’s net zero
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
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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:

“there is a need for clarity and stability in the policy environment, with long term strategies in
place that support businesses to make the decisions needed to achieve net zero”
— UK Corporate Leaders Group®

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 UK’s Nationally Determined Contributions (NDCs) for 2030, it
must be done not merely at scale, but at speed. The net zero clock is ticking. Amid the
Government’s targets to deliver on its net zero ambitions, the concept of how to monitor time is
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.

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 get to net zero if we utilise private investment and unlock the ‘wall of capital’
waiting to invest in green, sustainable projects. But to turn on the taps, investors and
businesses told us of the need for government to put ‘guard-rails’ on the transition. These will
unlock investment, drive down the cost of capital, and ensure the transition results in

economic growth.

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 — 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:

“Inconsistency in policy [...] lag time to get projects up 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
adoption.” — Confederation of British Industry (CBI)%

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.

65.

66.

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. Certainty about the UK’s
commitment to international climate initiatives is critical for the UK to continue to

provide leadership.

On a local 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.

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

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

¢ Well-designed funding schemes

o Well-designed, smart regulation

e 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 UK'’s net zero enabled growth and energy security ambitions. This should include setting out
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.

68.

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
UK’s FTSE100 companies signed up to it.”® But markets are built on expectations, which is
particularly important for the net zero transition given it involves structural transformation. It is
therefore government’s role to reduce policy-induced risk and provide a stable
environment for businesses to plan and invest.*®®

Whilst the UK has several advantages to attract investment — it remained second in the
European league table for foreign direct investment projects in 2021 — 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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69.

70.

71.

72.

73.

74.

A lack of timely investment is diminishing UK comparative advantage. This Review
heard that:

“The UK has been investing far less as a fraction of GDP than its competitors over the last
decade, a critical reason for its comparatively weak growth performance. The first challenge
is therefore to create stronger conditions for private investment”. — LSE0

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:

“Certainty for business and consumers is critical but as highlighted repeatedly in this
Committee’s recent reports..., government has too often pursued stop-start strategies which
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.” — Public Accounts Committee,

2" March 2022102

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 “[the] risk of 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.”

The Review also heard a call for a “UK Net Zero (government) Investment Plan” from
thirty UK companies and financial institutions managing approximately £3 trillion in
assets.1% They called for a plan that:

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

e Outlined 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
UK’s net zero enabled growth and energy security ambitions. This should include setting
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:

“UKIB, 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 market” - Barclays'®*

“Most new projects are sub-investment grade in nature and 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 private and public markets.” — Societe Generale!®

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)’s holdings in firms such as NatWest, should use its role as shareholder to
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 — where we know that long-term
policy commitment will be essential for success and provide long-term opportunities to save money.

80.

81.

82.

83.

84.

This Review has consistently heard a call for the Government to provide longer-term certainty —
including in long-term funding — 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 to implementing net zero policies is “Funding certainty and scale.
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 business”.10

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

“Contracts 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.” — Hydrogen UK7

A reluctance to provide long-term funding beyond spending review cycles — while
understandable — exacerbates this risk. While changing policy commitment or new delivery
risks have often been the cause of this inconsistency — 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 — requiring new rounds of bidding and
negotiations between government departments at the end of that period.

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 — in
extraordinary circumstances — set out long-term commitments for urgent national priorities. The
Levy Control Framework for renewable electricity is another example where Government
decided funding — in this case for schemes to support low carbon electricity — over a longer
period of time.1%8

For businesses, the certainty that funding is allocated for the medium-term is a crucial
signal of UK commitment. Of the emerging technologies that the Government’s Net Zero
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 ‘Track 2’
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85.

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 ‘the potential contribution of CCUS to sustainable growth is high, especially
considering the long-term preservation of jobs — potentially up to 53,000 by 2030 — in energy-
intensive industries’'%. Other countries, for example 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.

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 — 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 — with a ministerial
champion — to report on the issues and recommend reforms to government.

86.

87.

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.

“To 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 — undermining our ability to deliver
outcomes efficiently” — Cornwall Council'1©

“The 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 advance”— Business in the Community?*!!

Government’s task is not easy, and it is unlikely that this issue 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 —
with a ministerial champion — to report on the issues and recommend reforms to government.
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1.2.4 Well-designed, smart regulation

88.

89.

90.

91.

92.

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 delivering the Government’s
industrial and environmental policy objectives.

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.

A recent 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.

Strong regulatory signals have been given by Government in the past to drive economic growth
and decarbonisation — 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:

¢ 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.

e 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.

e 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.

e 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.

These interventions clearly demonstrate the powerful role that the right regulation — green tape
rather than red tape — 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 — 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) will “lead new work on how
we should change regulation to better support safe and fast introduction of new emerging
technologies.”
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1.3 Continuity

94,

95.

96.

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 — 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:

“The timeliness of developing policy following consultation is a huge concern, the waits for
consultation responses and the subsequent policy are far too long....Funding schemes and
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.” — Kent County Council'4

The Review’s mission-led approach urges 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 — providing industry certainty beyond the lifecycle
of a single political term.

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

e Strengthen parliamentary scrutiny

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

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

1.3.1 Strengthen parliamentary scrutiny

New ‘Net Zero select committees’ should be created in both Houses of Parliament.

97.

98.

99.

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

At the same time, there is significant parliamentary scrutiny of the Government’s work to
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
elements of the Government’s net zero policy. This is a welcome and necessary role for
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.

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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100.

e A lack of a single parliamentary scrutiny function with oversight for the whole net zero
mission — encapsulating the breadth of environmental, social, and economic issues it covers.

¢ A missed opportunity in developing widespread expertise of the Government’s
decarbonisation activity, and its successes and challenges.

We recommend new ‘Net Zero select committees’ in both Houses of Parliament.
Dedicated net zero select committees could ensure consistent and detailed scrutiny — 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 the Climate Change Committee’s annual
progress report — scrutinising both the detail of the report and of the Government’s response. It
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.

102.

103.

104.

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 found that: “Despite the Department’s considerable efforts, the rushed
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 for the longer term.”15

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 — 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.

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 —
setting up complex, bureaucratic structures is a sure-fire way to miss our targets and lose out
on the benefits.

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 — particularly where other activity is relying upon a single
programme’s success (e.g. the roll out of electric vehicle, or EV, charging infrastructure, or the
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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“Delivery 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)”— The Climate Change Committee (CCC)!6

The UK 100 argued:
“We 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 Government”.1/

A new Office for Net Zero Delivery

Government to establish an ‘Office for Net Zero Delivery’ by Spring 2023, to ensure that the
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:

“Net 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 forward” — LSE?!8

“A 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 efficiency” — Institute for Government1?

106. Some of the largest decarbonisation challenges are shared across different parts of
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 — and in many cases
some or all of the policy responsibility is devolved.

107. 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 ‘systems’ approach has been widely recommended to the Review as a tool for
managing these interactions. In 2020, the Prime Minister's Council for Science and
Technology wrote to the Government stating:

“We 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 — 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.” — 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 ‘Office for Net Zero Delivery’ to ensure that
the cross-departmental priorities for net zero are properly managed. The Office for Net Zero
Delivery should:

e Have joint ministerial oversight from BEIS and Cabinet Office;

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

o 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;

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

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

e Own the delivery of priorities that sit outside any individual government department’s remit —
working in partnership with individual departments but ultimately being responsible;

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

¢ Identify lessons learned from attempts to deliver net zero activity — 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 — but the
evidence presented to the Review suggests that the specific remit outlined above would
materially plug an important gap in the UK’s existing armoury and unblock the economic
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. By focusing on long term plans and ‘pathways’ for key sectors, we can
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
Nuclear (GBN), to develop a pipeline of new nuclear projects and support the UK’s nuclear
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:

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

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

¢ Regularly publish data on progress; and

e Work closely with the Devolved Administrations.
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1.4 Clarity

116.

117.

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 UK’s strategy needs to be clear about where its efforts
will be most rewarded, based on its competitive edge in the global net zero market.

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

¢ Using data to help the country see the UK’s progress and understand how we are all
participating

e Supporting businesses to measure emissions through their supply chains

e Focusing on UK competitive advantage

1.4.1 Use data to help the country see the UK’s progress and understand
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
for public communication and greater scrutiny of government’s progress towards net zero. It
should set out regular and publicly accessible data on key progress indicators.

118.

119.

120.

The public needs more information about net zero — 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.

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 in the Government’'s Net Zero Strategy require public action.'?3

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

53



about the Government's progress towards net zero, including on reducing the Government's
own emissions:

“The 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 be”. — 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 Statistics (ONS)’s climate change statistics portal or
developed in partnership with the CCC. This would act as a tool both for public communication
and for greater scrutiny of government’s progress towards net zero. It should set out regular
and publicly accessible data on key indicators of progress, including:

e Changes to the economy linked to net zero - e.g. the number of new green jobs
¢ Information on co-benefits associated with net zero - e.g. air quality
¢ Information on public attitudes towards net zero — as described in Pillar 5

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

e 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 — and represent this
alongside GDP.

124. Measuring a country’s climate emissions is a very complicated undertaking. The UK’s approach
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 UK’s net zero progress, because that delay reduces the usefulness or public
interest in the data when it becomes available.
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125.

126.

127.

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 — GDP is a
simpler calculation than emissions — but it points towards where emissions data should aim to be.

We therefore propose that the Government and the ONS work together to review options for
creating a simplified calculation of UK emissions — published with appropriate caveats — 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.

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 — 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 — 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.

129.

130.

131.

It is 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.

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.'?°

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 — and
will have given ministers valuable data about the impact of spending decisions on the UK’s
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.

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.

134.

135.

It is clear that many businesses want to do the right thing in terms of reducing their carbon
emissions. Half of the world’s leading institutions and 40% of companies have made net zero
pledges. But supply chain emissions are a major barrier. For example, the World Economic
Forum’s Alliance of CEO Climate Leaders, which contains large global businesses like Nestle,
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.**

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.”

— Business in the Community?!3!

“Visibility on scope 3, data center emissions is low and expect that’s a barrier when we want
to decarbonise as we scale up”— RE24 Energy*3?

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:

¢ Consulting businesses on what specific data they would find useful
e Exploring publishing Government-held data
e Exploring opportunities to reduce the costs of measuring data

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

1.4.3 Clarify UK’s competitive advantage and green industrial policy

Carry out competitiveness analysis for clean technologies setting out the UK’s export and
import strategies and where it intends to develop leadership - and utilises this to clarify for
investors and industry the UK’s current green industrial policy.

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.

“The drive towards net zero, both for the UK as well as for the development of cleantech
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 storage, hydrogen refuelling, sustainable fuels” — Johnson Matthey*33

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 no defined comparison of the UK’s comparative
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 UK’s previous industrial strategy was welcomed by industry though some have
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 Government’s financing strategy and the Net Zero Delivery Agency
has the potential to accelerate progress and unblock barriers to the UK’s critical priorities.

Therefore, this Review recommends the UK carries out competitiveness analysis for clean
technologies. This should set out the UK’s export and import strategies and where it intends to
develop leadership, and utilise this to clarify for investors and industry the UK’s current green
industrial policy.
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1.5 Consistency

140. First and foremost, the Review has heard of the importance of consistency in the UK’s approach
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 role to play, government’s focus should be on crowding in
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
information on the risks and opportunities as well as firms’ transition plans will be crucial. Clear
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:

¢ Incentivise financial disclosure
e Standard setting - transition plans, taxonomy, greenwashing and stewardship

¢ 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 in scope, encouraging companies to apply the ISSB’s
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 “certainty” above), investors need high-quality and consistent information on
companies’ and other financial institutions’ sustainability-related risks and opportunities to help
them make informed decisions, a clear policy ask from investors across the Review’s
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
will ensure investment decisions take into account not only a firm’s current carbon footprint but
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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145.

146.

financial disclosures fully mandatory across the economy, a crucial step toward achieving high-
guality and comparable disclosure.*3*

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.

“It is important that the government proceeds with the Sustainable Disclosure Requirements
in a timely manner to provide investors and capital markets with sustainability data that
enables the growth of investment and financing of sustainable investments.” — Association
for Financial Markets in Europe¢

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 — 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.

148.

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 UK’s ambition as a leading green financial centre.
Underpinned by the Bank of England’s work to ensure the resilience of the financial sector to
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.

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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149.

150.

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.

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 — including mid-size and larger corporates —
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.

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, and once more developed, the TPT’s standards
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 with others’ approaches.

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 financial and non-financial, are marketed as “green”, there is no accepted
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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
harmonised with others’ 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 — 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.

158.

159.

160.

Across these areas of development for standards — transition plans, taxonomy, rules to avoid
greenwashing, and stewardship — 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 to support the transition. We’ve heard from the financial services
sector that:

“We cannot overstate the importance of a clear taxonomy that is harmonised, where
appropriate, with other jurisdictions. As this will facilitate cross-border sustainable finance
and lower compliance costs for firms operating in the UK but headquartered overseas.”
— Societe Generale!®’

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

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).

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 Mark — a mark to acknowledge “best
in class” among firms in terms of their role in the transition to net zero.

161.

162.

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.

Firms that represent “best in class” in terms of their role in the transition should be recognised
and rewarded for that. To be granted the Net Zero Charter Mark, they have to be compliant with
or ahead of key standards — 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 — such as science-based targets — 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 — 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.

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.

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

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.

By the end of 2023, government should develop and implement an ambitious and pragmatic ‘ten
year’ delivery roadmap for the scaling up of hydrogen production.

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

163.

164.

165.

Net zero drives UK energy security

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.

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.

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
global economy reopened, and a restricted supply of gas following Russia’s illegal invasion of
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.
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Figure 2.1 — Therise in energy prices over the past two years

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
incentives to accelerate the transition towards renewables and low carbon fuels. This year’s
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.

According to the International Energy Agency’s 2022 World Energy Outlook, for the first-
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
mix, we won’t have the foundation to shift energy policy towards net zero. Some countries have
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 — 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?

e N
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.
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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 —
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.
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Figure 2.3 — Comparison of North Sea Transition Authority’s
production projections against the Climate Change Committee’s

173. 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.

174. The North Sea Transition Authority has been clear in written evidence provided to the Review
that “the [UK Continental Shelf (UKCS)] can demonstrate emissions reduction from oil and gas
production whilst meeting our security of supply needs”.**” 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.

175. 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
minerals). The International Energy Agency’s World Energy Outlook 2022 highlighted the need
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 UK’s supply chains for critical minerals are not as resilient as they could be.
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 — from batteries to offshore wind farms — 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

“...emerging “import dependency” on critical minerals required in key decarbonisation
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 deploy at scale.” — Royal Academy of Engineering?>®

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 an opportunity now to “put in place strong green procurement policies,
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.

“...There is an urgent need for a coordinated strategy that sets out the role of different
materials in the net zero transition... A coordinated strategy would prioritise scarce materials
that will be key to a successful net zero transition.” — Royal Academy of Engineering®’

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
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Figure 2.4 — Top three producers and processers of key materials and minerals
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185.

186.

187.

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.

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 ATF supported the development of ‘Green
Lithium’, the first lithium refinery which will provide over 1000 jobs, export opportunities, and
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:

“The 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 in the world™3

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:

188.

189.

Government to update Ofgem’s remit to incorporate the Government’s net zero target as set out
in the 2008 Climate Change Act.

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

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.

Deliver government’s Review of Electricity Market Arrangements (REMA) as a priority to scale
up electricity sector investment, unlock the benefits of renewables, reward flexibility and
maintain security of supply

Commit to outlining a clear approach to gas vs. electricity ‘rebalancing’ by the end of 2023/4
(depending on the fossil fuel prices), and should make significant progress affecting relative
prices by the end of 2024.

Securing net zero is a key part of the energy infrastructure that underpins how we need
to reimagine the energy transition — 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 ‘National Net Zero Grid’ mission or challenge. Just as National
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 — and above all agility — 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.

With 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 designed for last century’s needs. The problem extends beyond
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 Government’s ambition of up to 50GW of offshore

191.

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.

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 ‘business as usual’ approach will not be able to deliver the step change
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.

193.

194.

Long-term planning and a system-wide approach is needed to secure investments in the
UK'’s electricity infrastructure now. Under the current system, grid development only takes
place once considerable demand has been identified, minimising investment. This slows down
the pace of renewable energy development.

“The need for grid updates remains one of the largest blockers in the critical path of our
offshore wind projects.” — BP1¢8

As the UK’s energy system transitions to net zero, investors and businesses need the
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.

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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195.

196.

197.

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 Government’s British Energy Security
Strategy (BESS) acknowledges this and included the Holistic Network Design (HND) to
accelerate connecting network infrastructure and reform the UK’s approach to grid development
to support renewable deployment and benefit consumers.

Government must accelerate delivery of its commitments made in the British Energy
Security Strategy. Rolling out the HND is critical to deliver the Government’s ambition of up to
50GW from offshore wind by 2030 and ensuring long-term certainty for businesses.

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.

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 Government should update Ofgem’s remit to incorporate
limited in its remit and therefore the Government’s net zero target as set out in the 2008

cannot prioritise net zero accordingly. | Climate Change Act.

Delays in getting new power Government and Ofgem should work with network
generation sites connected to the companies to facilitate anticipatory investments in grid
transmission and distributions grid | infrastructure.

risk undermining UK renewable and
clean energy ambitions.

There is currently no comprehensive | Develop by 2025 a long-term cross-sectoral
overview of how infrastructure for infrastructure strategy for the transport and distribution
different gaseous and liquid fuels of liquid and gaseous fuels, electricity and COx.

and CO; will need to develop in the
future, alongside changes to the
power grid.
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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 sighal to encourage | electricity ‘rebalancing’ by end 2023/4 (depending on
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

Government should update Ofgem’s remit to incorporate the Government’s net zero target as
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. The Review recommends that Ofgem’s remit is updated to incorporate the Government’s
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
commitment to ensure that Ofgem “expedites its approvals process to build networks in
anticipation of major new sources of generation and demand.”16°

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 out the Government’s policy for
the delivery of energy infrastructure. In the BESS the Government committed to update
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202.

203.

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.

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).

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 deliver the Government's ambition to decarbonise the UK’s power
system by 2035.

2.3.2 Gas networks and fuel distribution — 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.

205.

206.

207.

208.

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

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 Government’s UK Hydrogen
Strategy, the Future of Gas programme and DfT’s Low Carbon Fuels Strategy. 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.

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.

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.

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 ‘rebalancing’ by
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 — 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, clean power supply, increase the power system’s
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.

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
technologies are essential to
deliver a low-carbon power sector

150

by 2035
100
........................................ -84% ) @iy
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).'”2 For most of the world’s
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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In the UK, the costs of operating renewables have come down considerably since 2014.
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Figure 2.7 — UK levelised cost of electricity (LCOE) data

The growth in clean energy sources has opened up new 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, with the sector contributing £40bn of the UK’s gross value added
(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.”®

The UK is attracting significant investments and leading in the deployment of renewable
technologies. In EY’s 2022 Renewable 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!

X

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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While the UK is a world-leaderin wind technology, there are other opportunities to go further, faster.
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Figure 2.8 — UK’s world ranking in key renewable energy technologies

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 Inflation Reduction Act, the EU’s ‘Fit for 55’ package,
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
impact on the UK’s access to components and skills. To profit from the export opportunities
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.

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:

“Increasing investment and growth in the UK supply chain is also a necessity if we are to
develop the renewable energy required [...], and mitigates the risk of fluctuating availability in
global supply chains.” — RenewableUK183

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 —
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°

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.

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.

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.

Respondents to the Review’s call for evidence and participants at the roundtables
generally welcomed the Government’s ambitions to decarbonise 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, faster to achieve government’s ambitions set out in the British Energy
Security Strategy of 50GW of offshore wind by 2030 and up to 70GW of solar power by 2035.

Key recommendations:

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.

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.

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 2010-2021,8¢ with 2020 marking the first year in the UK’s history that electricity
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
offshore sector alone currently invests “around £10bn to the UK economy each year, supporting
31,000 jobs at present — but this is set to rise to 97,000 jobs by 2030, supported by £17bn a
year of investment”.1%?

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

“Introducing new policy measures, such as, allowing solar panels and onshore wind to be
more readily approved are key for quicker decarbonisation of the grid.” — UK Corporate
Leaders Group!®

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

“Building the new onshore wind farms needed to meet 30GW by 2030 would support 27,000
high value jobs across development, supply chain and operations activity.” — RenewableUK.1%

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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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.

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 put the Government’s 2035
ambitions at risk. Tackling this requires a root and branch rethinking of the nation’s future
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.

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.
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238.

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:

“There 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.”
— Association for Renewable Energy and Clean Technology°®

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 Taskforces has “been very effective in
establishing opportunities for supply chain development, the necessary enabling policy
measures to unlock investment and the coordination of initiatives”.1*” They suggested
establishing similar bodies for technologies that “would benefit from a more strategic discussion
about how potential industrial growth could be maximised”'®® such as the onshore wind industry.

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 UK’s leading role in offshore wind deployment, government and industry agreed in
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
as the sector’s commitment to increase UK manufactured content to 60%, improve the
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 example that “sudden policy changes, or reducing support for most affordable
renewable technologies, including solar and onshore wind, reduces investor and developer
confidence, increasing the cost of capital and overall cost of decarbonisation.?°*Businesses
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 out that “the current political uncertainty and change of
government has seen crucial legislation delayed’°? and urged for “creating certainty by passing
the draft Energy Bill (HL Bill 39) and moving ahead with wider planned reforms”.?%3

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 that “to
increase investor confidence in net zero infrastructure projects, a clear forward view of the
regulatory and policy landscape is vital.?%*

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 “well-communicated timeframe for allocation rounds so as to drive investor confidence and
grow the UK supply chain”.2°> Some respondents suggested that “having six monthly CfD
auctions, with clear rolling timetable and sufficient budget could see a significant pipeline of
projects developed” and “ensure a route to market for all low carbon technologies”. 2°¢ Similarly,
respondents called for “a clear schedule of CfD auctions for the next 5 years”to “provide the
certainty developers and the supply chain need to collaborate and partner well-ahead of annual
auction cycle”.?% Others criticised that:

“The 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 CfD model thus misses the opportunity of helping foster the UK
supply chain, with all the associated benefits this would bring such as jobs and the potential
for export once that UK capacity has developed.” — BP?%8

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
“limited in its ability to support collaborative investment as every developer’s pipeline is subject
to the risk of failing to secure a CfD contract in any given allocation round® and that the CfD
mechanism should be “moving away from a single developer focus towards rewarding
collaboration”.?*0

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,

245.

246.

247.

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 as an example, ‘it currently takes around 3-5 years to move through the consenting
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 process”.?!! If we want to increase our renewable energy production to
fully decarbonise the power sector by 2035, we need to shorten some of these timelines.

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.

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.

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

87



248.

249.

250.

and biomass applications are generally processed quickly, with the average application taking
less than four months in the three years since 2020.

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.

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. Improving the grid infrastructure’s ability to react to the
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:

“Indicated wait times for grid connections can be more six years, in some cases up to 10
years, creating a totally untenable position for renewable developers and financiers.”
— Energy UK2?%4

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.

252.
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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.

It is 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.

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.

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
RenewableUK for example welcomed the Government’s Green Jobs Taskforce and Power
Sector Delivery group and highlighted that:

“It’s important to recognise that, whilst renewables have specific skills requirements which
have now been identified in detail, many of our skills shortages are shared with other
sectors, and should be addressed holistically.” — RenewableUK?15
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Improving information and support to local authorities and businesses
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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 — 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.

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.

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.

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 out that “many SMEs don’t have a network to establish
‘local partnerships’ or the scale to create foreign subsidiaries, ?*® calling for increased resource
for DIT to help SMEs sell their products and services to export markets.

Unlocking benefits for communities and individuals
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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.

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 out that “many SMEs don’t
have a network to establish ‘local partnerships’ or the scale to create foreign subsidiaries,”?*’
calling for increased resource for DIT to help SMEs sell their products and services to export
markets.

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.

This also includes paving the way and providing practical guidance on potential community
benefits to communities. Organisations like National Grid stressed that “it is important to
recognise the vital role of communities in hosting energy infrastructure for the benefit of the
wider society”,?*® welcoming government’s forthcoming consultation on community benefits.
They highlighted that currently “significant community benefits cannot be provided in the current
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regulatory regime due to the lack of a clear policy requirement and the associated regulatory
funding”.?1® This topic is also covered in Pillar 4.

Creating an enabling regulatory environment

263.

264.

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.

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.

There is a clear 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:

“For 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 investment will flow in and deliver at scale.” 22°

Mission: A solar roof-top revolution
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We need the full-scale deployment of solar, including through a ‘rooftop revolution’ that
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.

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
‘solar revolution’, the total number of installations and MW capacity per local authority should be
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).

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 — that could
be delivered through Local Area Energy Planning, a ‘Net Zero Neighbourhood Plan’ or
equivalent — 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.

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:

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

e 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.

e 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.

93




2.4.2 Nuclear power —the no-regrets option

Investment in new nuclear is a no-regrets option given expected increase in power demand
and retirement of existing plants. Delivering on government’s ambitions set out in the British

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.

70

Nuclear Share of Electricity Mix
60
Franc
50

40

30
South Korea
20 Z
Note: In this dataset, Taiwan 27

0 50 100 150 200 250 300 350 400 Twh) is included within China.

Twh International Atomic Energy Agency, 2022 )

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
lack of clarity on the pathway and interim milestones to achieve UK’s ambition. To achieve
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:

“GBN can help bring forward nuclear projects by developing a ‘programmatic’ approach to
nuclear with a long-term strategy ensuring appropriate focus on, and timely identification and
resolution of, key issues related to new nuclear development”.??3

276. Referring to the Government’s commitments in the British Energy Security Strategy, participants
to the Review’s nuclear roundtable also stated the need for a clear government siting strategy,
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 out that “some issues are considered by more than one
permit/ consent granter, and on occasion the granters tale very different views on the issues
and the appropriate course of action for a project.”?**

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 government’s ambitions, UK supply chains and
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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281.

282.

competition would be beneficial, requiring some government involvement and potentially taking
a wider view than just the nuclear industry.

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.

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.

284.

285.

286.

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
“these could create 40,000 UK jobs, add £52 billion of value to the economy and represent a
significant growth opportunity for the UK”.??> These types of reactors can be delivered in shorter
timeframes and lower costs, though technologies are still to be proven and costs are uncertain,
particularly that of advanced modular reactors.

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.

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.

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
economy’s transition, for example as relates to heat, hydrogen or integration in particular of
small reactors in other technology hubs. As EDF pointed out:

“In addition to generating electricity, nuclear stations also produce very large volumes of low
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 heating requirements.”??%
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Mission: Set a delivery plan to double down on achieving the UK’s baseload requirement
through a programmatic approach for a next generation fleet of nuclear, supporting a high-
tech British industry covering the whole supply chain.

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 UK’s nuclear baseload requirement

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

e 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.

e 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.

e 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:

e On basis of the roadmap, identify key issues and
potential dependencies to address;

e Agree commitment to boost resilience of UK supply
chain and monitor supply chain;

e Build UK capacity and skills, provide the necessary
training and certification and explore synergies with
other sectors.
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Mission: Set a delivery plan to double down on achieving the UK’s baseload requirement
through a programmatic approach for a next generation fleet of nuclear, supporting a high-
tech British industry covering the whole supply chain.

Some nuclear technologies with Government should ensure continued funding and
significant potential require further | support for new technologies such as advanced
development to reduce costs and modular reactors (AMRS) and fusion that could play an
opportunities for nuclear energy important role in the future. Government should consider
outside the power sector are how a programme-approach could be used to drive
underexplored. 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:

e By 2024, government should set a strategy for its market for flexible capacity, including pathways
for different technologies to 2035.

e Government should continue to set ambitious targets for the remaining years of the four-year
smart meter framework.

¢ Ofgem should maintain focus on a timely implementation of its market-wide half-hourly
settlement.

287. There is a clear and rising need for flexibility in the UK’s electricity system. Most studies
suggest electricity demand by 2050 could be roughly double today’s level of total electricity
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 — or
peaks — 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 — 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, there remains “uncertainty of future demand for power CCUS capacity”.?%?
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’s call for evidence on the future policy framework for the delivery 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 ESO’S Future Energy Scenarios

While the Government remains agnostic to the mix of supply side solutions, National Grid ESO’s
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

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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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.

297.

298.

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.

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 services— driven by greater access to high quality
energy data — 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!
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Figure 2.12 — Graph of wholesale electricity price (bars) against an
Intelligent Octopus user’s EV charging profile (black line)

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 — £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 ESO’s demand flexibility service, which allows households to
get paid for shifting their energy usage out of peak times.

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. The Review also supports the findings of BEIS’ and Ofgem’s Smart Systems paper
(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, most domestic customers are settled on a ‘non-half-hourly’ basis using
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). While we welcome Ofgem’s market-
wide half-hourly settlement reforms, we ask Ofgem to maintain or bring forward if feasible its
implementation date in light of recent increases to customers’ bills. Ofgem analysis predicts that
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°

306. The Review also recommends that the wider reformation of markets within REMA should
focus on rewarding flexibility, in line with the Government’s objectives for retail markets.
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 — 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 implement an ambitious and pragmatic 10 year’ delivery

308.

309.

310.

roadmap for the scaling up of hydrogen production.

Deliver transport and storage business models as soon as feasibly possible and take a
pragmatic approach to support key ‘no regrets’ transport and storage projects.

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.

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.

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.

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

“The UK is a prime global zone for low-carbon hydrogen. This is due to North Sea CO2
storage, wind power, and proximity to European demand. There is significant potential for
the UK to develop hydrogen as an export market —boosting investment in UK industries for
production, transport, and storage, and supporting the government’s aspiration to become a
net energy exporter by 2040.”%4" — Shell
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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 EU’s ambition is to import 40GW of 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. Electrolytic hydrogen (sometimes referred to as ‘green hydrogen’) presents a particular
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. into the atmosphere (‘grey hydrogen’). The main low-carbon methods
of producing hydrogen, where CO; released from this process is captured using carbon capture
and storage (‘blue hydrogen’) or where the hydrogen is produced through electrolysis of water
using renewable electricity (electrolytic or ‘green hydrogen’), are virtually non-existent.

314. This is down to a combination of:

o Cost — hydrogen is currently significantly more costly to produce and use than other fuels.
Alongside ‘blue’ and ‘green’ technologies being nascent and lacking cost competitiveness with
‘grey’ hydrogen, the dependency on input fuel (natural gas for blue hydrogen, and electricity
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.?>®

e Policy/regulatory uncertainty — 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.

o Delivery challenges — 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 UK’s low carbon hydrogen production capacity to up to 10GW by 2030,
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
Inflation Reduction Act, and more recently Canada’s commitment to introduce a new tax credit of
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
‘10 year’ delivery roadmap for the scaling up of hydrogen production. 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.

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 Review, stakeholders welcomed government’s
recent confirmation that it will take forward this model.
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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.

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.

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).

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°

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.

This Review therefore recommends that:

e 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.

¢ Government must develop a long-term roadmap for hydrogen production.

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
been a “lack of direction from Government on hydrogen strategy”.?* This includes a lack of
clarity on the plan for production beyond 2030, details on Track-2 allocation, and how the
Hydrogen Production Business Model will be implemented.

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 lead to a slowing in down in the delivery of the UK’s hydrogen ambitions. This
is a concern that is being addressed through the UK’s Critical Minerals Strategy.

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.

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:

“Producers should only have to prove that hydrogen is produced in the same one-month
window as renewable electricity, rather than 30-minute windows as the RTFO consultation
had proposed. This would maximise green hydrogen production at best value for money.”?53

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 ‘no regrets’ transport and storage projects.

329. The development of the transport and storage network is vital for the growth of the UK
hydrogen industry.

330. The Government’s plan is to design new business models for hydrogen transport and storage
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. In the interim, government must take a pragmatic approach to support key ‘no regrets’
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 hydrogen’s 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 — 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.

336.

337.

338.

339.

Do

The UK’s geography is favourable for hydrogen storage due to an abundance of salt caverns,
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.

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

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.

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.

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.

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
makers should “enable demand visibility and regulatory certainty by adopting legally binding
measures...such as targets or quotas for hydrogen consumption across end-use sectors”.
These can create ‘ripple effects’ through the value chain, stimulating investment in supply,
manufacturing, and infrastructure.

Xiv

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.

112



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 — 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
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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 — contributing a baseload
complementing intermittent renewables — 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
UK’s use of bioenergy is growing faster than its supply from domestic sources,?’¢ pointing to
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
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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.

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.

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).

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 respondents also highlighted that the UK’s leading role
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.

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.

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.

115



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:

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 Levy with a ‘Net Zero Fund’ that clearly ringfences
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
individual assets, seek to accelerate compliance with the World Bank ‘Zero Routine Flaring’
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 operators’ needs) to be exported to the grid.

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. According to the NSTA, “The UKCS has enormous potential to reduce emissions from offshore
oil and gas installations and support the decarbonisation of the wider UK economy. %!

367. The Climate Change Committee’s (CCC) optimal pathway for reduction in upstream oil and gas
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 will continue to do so because of maturity of the UKCS. By the NSTA’s own
estimates, the basin’s emissions would decline by 44% in a business-as-usual scenario.?8
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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 meeting the CCC’s 68% pathway. This report recommends 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
when they are electrified. It should be noted that there are safeguards in the NSTA'’s strategy
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 gas licensing rounds with UK’s climate objectives, is an
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 needed to re