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Foreword

Every year, before the end of June, the CCC has to report to Parliament on our
assessment of the Government’s performance in combatting climate change. We
measure its actions, overall and Department by Department, against the national
and international legal obligations to which Britain is committed. This year, the UK’s
presidency of COP26, has driven world-class leadership backed not only in our
2050 Net Zero target but in signing up to a 68% cut in our emissions by 2030 and
78% by 2035, compared to 1990 levels. It is to the Government's credit that the
significant successes of the COP were possible only because of British
commitments.

In targets, the UK is indeed a world leader. However, this Progress Report reveals
that, despite important achievements in renewable energy and electric vehicles,
the Government is failing in much of its implementation. Sharply rising fuel costs
should have given added impetus to improving energy efficiency, yet the
necessary programmes are not in place. We are still building new homes that do
not meet minimum standards of efficiency and will require significant retrofitting.
Not only are we waiting for the promised Future Homes Standard but there is as
yet no sign of the changes in the planning system necessary to reflect Britain's
legal obligations for climate mitigation.

The UK’s international leadership in commitments will only be effective if the world
also knows that we will keep our word and that we have programmes in place
that are clearly capable of delivering those commitments. Both issues must be put
beyond question. For that reason the CCC will in future be concentrating even
more cenftrally upon the delivery and implementation of the targets which are
now enshrined in statute and international agreements. The Government has set
the right course. It has now to deliver on the scale and urgency that is required.
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Chairman, Climate Change Committee
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This report marks a change in
the CCC approach, with a
new monitoring framework
focused on delivery against the
Neft Zero Strategy.

Emissions in 2021 bounced
back to some extent after
COVID-19 but remain 10%
below 2019 levels.

This is a pivotal point in the UK’s journey to Net Zero. The UK is one of the few
countries with emissions targets in line with the long-term temperature goal of the
Paris Agreement. Policy ambition has also moved substantially with the publication
of the UK’s Net Zero Strategy. In most areas, these ambitions are credible, in line
with the required pace and scale of change. It is now time to deliver the promised
action.

This report also marks a change in the CCC approach. We have increased our
focus on tfangible changes in the economy and across society, monitoring key
indicators of progress against a new model of change in each sector. We frack
progress against the Government's own Net Zero Strategy, but we also highlight
risks to its delivery.

Emissions rose 4% in 2021 compared with those in 2020 as the economy began to
recover from the COVID-19 pandemic. Emissions in surface transport, electricity
generation and manufacturing rose in 2021, following substantial reductions in
2020, while emissions from aviation remained depressed. Overall, 2021 emissions
were still 10% below pre-pandemic 2019 levels and 47% below 1990 levels.

Our key messages in this report are:

¢ The UK Government now has a solid Net Zero strategy in place, but
important policy gaps remain. The UK has emissions targets that are
infernationally recognised as being compliant with the Paris Agreement
and has published a credible strategy fo meet them. The Government has
raised ambition across the board, although policies are not yet fully in
place to drive the large programme of delivery required this decade. It is
imperative that the Government completes the policy framework in the
next year, for consideration in our 2023 progress report to Parliament. Policy
gaps must be closed, notably on land use — potentially enabled by new
legislation on the environment — and on energy efficiency of buildings.
Strategies and detailed plans are sfill needed for waste management, land
use and agriculture, and achieving full electricity decarbonisation by 2035.

* Tangible progress is lagging the policy ambition. With an emissions path set
for the UK and the Neft Zero Strategy published, greater emphasis and focus
must be placed on delivery. This is needed for the UK's climate ambitions to
be credible. Recent uptake of electric cars is very positive — as with
renewable electricity, the combination of cost reductions over the last
decade and the policy framework now in place provide confidence that
the necessary progress will be made in deployment. However, outside
these bright spots, we are not seeing the necessary progress across a wide
range of arecs.

* Successful delivery of changes on the ground requires active management
of delivery risks. Not all policies will deliver as planned. Some may be more
successful than expected, while others will fall behind. The Net Zero Strategy
sets a pathway to deliver the necessary emissions reductions, but takes an
approach that does not include significant ambition to reduce consumer
demand for high-carbon activities (e.g. through healthier diets, or curbs to
growth in aviation demand). Given the range of delivery risks highlighted in
this report and the lack of progress seen in many areas to date, the Net
Zero Strategy is not fully credible until the Government develops and begins
tfo implement contingency plans. These should broaden the Government's
approach, in particular by including demand-side policies. It would be
particularly risky to compensate shortfalls in delivery with extra engineered
CO2removals, given the already high reliance on these in the Strategy.

Progress in reducing emissions: 2022 Report to Parliament ] 4
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Action to address the rising cost of living should be aligned with Net Zero.
Following Russia’s invasion of Ukraine, the UK Government’s response to
heightened energy security concerns has been to double down on Net
Zero. This is welcome, but the new Energy Security Strategy (ESS) is almost
entirely supply-focused and many of its commitments may not be delivered
until well after the immediate crisis. There remains an urgent need for
equivalent action to reduce demand for fossil fuels fo reduce emissions and
limit energy bills.

— Further support to help people with their energy bills should be aligned
with Net Zero, in line with the Government's commitment to delivering
a fair fransition. The Committee would support moving the policy costs
due to historical subsidies off electricity bills and onto general public
spending, which would improve energy affordability and, by lowering
electricity prices relative to those of fossil fuels, improve the incentive
to switch heating from fossil fuels to electricity.

— There remain further opportunities to reduce fossil fuel consumption on
a timescale that will help people cope with current very high prices.
These include a sustained push for both energy efficiency
improvements and electrification, especially in the buildings sector, as
well as deployment of onshore wind and solar, which can occur
significantly quicker than offshore wind deployment. Experience from
the Green Homes Grant suggests that local authorities could play a
significant role in near-term delivery.

— Widespread concern about consumers’ exposure fo high fossil fuel
prices has created a window to encourage even faster
decarbonisation. The Government's planned energy advice service
this summer must be a major and urgent undertaking, advising millions
of people on energy efficiency, low-carbon heat and how to reduce
the environmental impact of travel. It should include an objective of
driving the uptake of heat pumps through the Boiler Upgrade Scheme.
The success of the advice service should be measured by actions to
improve energy efficiency and install heat pumps, and in emissions
reductions. Policy action will be required to ensure that supply chains
are scaled up with support for development of the necessary skills, and
maintained through sustained deployment.

Slow progress on wider enablers. The Net Zero Strategy contained warm
words on many of the cross-cutting enablers of the transition, but there has
been little tangible progress. The transition to Net Zero will bring a range of
benefits and opportunities, but the Government needs to make it easy for
everyone to contribute. We are yet to see a public engagement strategy
from the Government, three years since Net Zero was placed in legislation.
The Treasury has not set out how the full range of costs and benefits of the
transition will be shared fairly. It remains unclear how central, devolved and
local government will operate coherently towards the Net Zero goal. The
Government must take a proactive approach to tackling bottlenecks, such
as skills gaps and planning consent for infrastructure, and integrate
adaptation into action to reduce emissions.

The UK must build on a successful COP26. The UK presidency of the UN
COP26 climate summit in Glasgow last November successfully strengthened
long-term global ambition and introduced new mechanisms to support
delivery. It should prioritise making those new mechanisms work in practice
and strengthening global 2030 ambition, while preparing for a focus on
climate finance and adaptation at this year's COP27 and COP28 in 2023.
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That should include better tfransparency and reporting, while strengthening
the delivery aspects of the UK’s Nationally Determined Contribution (NDC)
2030 emissions reduction commitment. Across the remainder of the UK
presidency, and beyond as an international climate leader, it is vital that
the UK maintains its credibility by taking effective action at home, on both
reducing emissions and adapting to climate change, and in its response to
the international fossil fuel price crisis.

The rest of this executive summary is set out in five sections:

1.

4,

5.

Emissions in 2021

Delivery of emissions reductions
Adequacy of plans and policies
Maijor risks to delivery

The year ahead

We provide a set of priority recommendations immediately following this executive
summary and our full recommendations, department by department, covering all
aspects of the Net Zero challenge, in an annex at the end of this report.
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1. Emissions in 2021

The UK has cut its territorial and
consumption emissions
footprints while growing the
economy.

17

UK greenhouse gas emissions were 447 MtCOze in 2021, including the UK’s share of
international aviation and shipping emissions, and were 47% below 1990 levels. This
was a decrease of 10% on 2019 emissions but an increase of 4% on 2020, as
emissions in 2020 had been significantly impacted by the response to the COVID-
19 pandemic (Figure 1).

The rebound in emissions in 2021 occurred primarily in surface transport, electricity
generation and manufacturing, each of which had significant reductions in 2020
due fo the response to the pandemic (Figures 2 and 3).

Emissions in 2021 were still affected by the impacts of COVID-19, most obviously in
aviation where emissions remained down 60% on 2019 levels, but also in surface
fransport. It remains unclear what the long-term impact of the pandemic will be
across a range of sectors.

UK ‘consumption’ emissions, which estimate the amount of emissions that result
from UK consumption of goods and services wherever in the world they are
produced, are not available yet for the most recent years but also fell, by 29%,
from 1990 to 2018.

Figure 1 The UK’s historical emissions and GDP «
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Source: BEIS (2022) Provisional UK greenhouse gas emissions national statistics 2021; BEIS (2022) Final UK greenhouse
gas emissions national statistics: 1990 fo 2020; Defra (2021) UK's Carbon Footprint 1997-2018; ONS (2022) GDP &

population data; CCC analysis.
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While emissions have
rebounded to some extent,
there were still some COVID-19
effects on 2021 emissions.

Figure 2 Change in UK emissions 2019-2021
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*Provisional 2021 estimates are not made for non-CO, greenhouse gases, so the change in 2021 agriculture and
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Figure 3 UK historical emissions compared to the Government’s «
pathway by sector
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2. Delivery of emissions reductions

Outside the bright spots of
electric car sales and
renewable electricity
deployment, we have not seen
the necessary tangible progress
in a host of areas.

The Government will also
publish a regular report that
fracks progress. It should use
this to correct course as
necessary.

The period 2019 to 2021 saw the setfting of ambitious emissions reduction targets —
the 2050 Net Zero target, the 2033-2037 Sixth Carbon Budget and the 2030 NDC -
followed by the Net Zero Strategy that set out how the Government plans to meet
them. The emphasis must now be on action to scale up and roll out low-carbon
solutions and to deliver the necessary emissions reductions.

Monitoring progress is a pre-requisite to successful delivery. In this report we refresh
our monitoring framework, aiming to improve our ability to assess whether sufficient
progress is being made in delivering the UK's path fo Net Zero. Outside the bright
spots of electric car sales and renewable electricity deployment, we have not
seen the necessary tangible progress in a host of areas. In some areas, it is sfill too
early to say whether progress is sufficient, while for others insufficient data are
available (Table 1):

* Surface transport. Our indicators show clear progress in sales of electric
cars, although electric van sales are lagging behind. However, car travel
rebounded much more quickly and completely following the lifting of
lockdown restrictions than public transport did, and van and heavy goods
vehicle (HGV) traffic has rebounded to above pre-pandemic levels.
Development of charging infrastructure for electric vehicles is not making
fast enough progress.

¢ Electricity supply. Deployment of renewable electricity capacity, especially
offshore wind, has been strong. We will set out a broader range of
indicators in a separate report later this year, once we have undertaken
further analysis on the Energy Security Strategy.

* Buildings. Rates of improvement in energy efficiency continue to be well
below the necessary level, as they have been over the last decade. The
Government proposes to scale up the market for heat pumps over the
2020s to achieve at least 600,000 installations a year, up from around 54,000
in 2021. Indicators of supply chain build-up will be needed to track whether
this is progressing as planned, but at present data limitations make this
difficult to assess.

¢ Manufacturing and construction. Progress in this sector is hard fo ascertain,
due to the poor availability of relevant data across the various sub-sectors
which critically limits monitoring and evaluation of policy implementation.
As such, the Government should review, invest in, and initiate reform of
industrial decarbonisation data collection and annual reporting.

e Agriculture and land use. Our indicators show a lack of progress in low-
carbon farming and productivity measures needed to decarbonise the
agriculture sector. Land-use changes that are necessary to reduce
greenhouse gas emissions from degraded peatlands and to promote
carbon sequestration via free planting have yet to meet delivery targets.
While meat consumption is reducing at an encouraging rate, there are no
policies in place fo capitalise on this momentum.

The Government has committed to an annual monitoring report, in which it will
check progress against its key commitments. It will summarise key areas of progress
and comment on any contextual changes that may affect its pathway.

Progress in reducing emissions: 2022 Report to Parliament 20



Table 1
Summary of progress against key indicators

Surface transport

BEV car sales

The Government should use this to set out plans for how barriers or issues will be
resolved, and shortfalls addressed.

Offshore wind,
installed

Electricity supply

EV cars sales

Onshore wind,
installed

Solar PV, installed

Buildings

Energy demand

Energy efficiency
retrofits

Non-res buildings
energy inftensity

Manufacturing and
construction

Agriculture and land
use

Sector territorial

. Agriculture CH4
emissions

Sector consumption
emissions

Agriculture N2O

Carbon intensity of
energy

New woodland

Grid emissions

Low-carbon heat

Woodland
management

Material and product
use

Steel: energy

L. Peat restoration
efficiency

Paper: energy

efficiency Energy crops

S SEES intensity supply
o _ Unabated gas Heat pump
generation installations
Low-carbon flexible
a e . Heat pump costs
capacity
arae bo Nuclear Elgc’rncﬁy fo gas
price ratio
Car km Flexible demand Heat networks
Van km Onshore networks Retrofit coordinators
HGV km Offshore networks WIINGRSES 19 (= pleee

boiler

Low-carbon energy
use

Farmer action

Industrial hydrogen

project pipeline Crop yields

Industrial CCS project

SibelinG Livestock numbers

Average embodied

carbon of buildings AT GRS S

Key:

On track
Slightly off track

Significantly off track

Too early to say
Data not reported

No benchmark or target

Notes: An indicator is on track if it is going in the right direction at an appropriate rate. This is determined either by comparing to a quantified
pathway/benchmarks using data from 2019, 2020 and 2021, where available.
EV = electric vehicle, BEV = battery-electric vehicle, ICE = infernal combustion engine.
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3. Adequacy of plans and policies

The Net Zero Strategy sefs a
clear and credible range for
emissions reduction in each
sector of the economy.

Our current assessment is that
there are significant risks or a
policy gap for over a third of
the emissions reduction
required to meet the Sixth
Carbon Budget.

In October 2021, the Government published the Net Zero Strategy, which sets out
its intended pathway for decarbonisation over the period until 2037, the end of the
Sixth Carbon Budget period, on the way to Net Zero by 2050. It sets a clear and
credible range for emissions reduction in each sector of the economy and
highlights choices on how the emissions targets can be achieved, dependent on
developments over the next decade.

It is quite proper that plans for near-ferm emissions reduction are more certain than
those for the longer ferm. Meeting the carbon budgets is an evolving task,
requiring constant evaluation of policy effectiveness and real-world change. We
do not, therefore, expect full and final plans to be in place for all emissions
reductions to 2037. However, progress in the next few years is essential and must
take due account of uncertainty.

If delivered in full, the Government’s pathway would slightly outperform the Sixth
Carbon Budget in part due to accounting changes since the budget was
recommended. This is an appropriate aim, given possible future changes in
emissions estimation methods and uncertainties on future macroeconomic trends
affecting the pathway, as highlighted in the range presented in the Net Zero
Strategy.

In this report, we assess the risks relating to delivery of the Government’s pathway
and the Sixth Carbon Budget, fracking progress against the Government's stated
objectives, informed by the CCC's independent analysis of potential pathways.
We find a mixed picture, with either significant risks or a policy gap for 38% of the
required emissions reduction to meet the Sixth Carbon Budget (Figure 4):

¢ Credible plans exist for 39% of the required emissions reduction, with
funding, enablers and timelines in place. This comes predominantly from
the zero-emission vehicle mandate and renewable electricity supply.

¢ There are some risks attached to 24% of the required emissions reduction,
where changes are needed to mitigate delivery risks. These include policies
to address price disparity in car charging, zero-emission HGVs, flexible low-
carbon electricity generation, decarbonising new homes, and policies for
industrial CCS and hydrogen, especially for dispersed sites.

* There are significant risks attached to 33% of the required emissions
reduction, where plans are either under development without a clear
timeline for next steps or need further work to mitigate a significant delivery
risk. These include, in particular, policies for a market-based mechanism for
low-carbon heat in homes, industrial resource efficiency, peatland
restoration, and for the necessary infrastructure, CO2 storage sites and
funding mechanisms for engineered removals.

¢ Plans are either completely missing or currently clearly inadequate for 5%
of the required emissions reduction. This is a particular problem for low-
carbon farming practices, the UK's strategy for biomass, energy efficiency
in non-fuel-poor homes, and industrial electrification.

There are currently significant risks in the plans for meeting the UK's 2030 NDC under
the Paris Agreement process (which has greater ambition than the Fifth Carbon
Budget for 2028-32), and for the Sixth Carbon Budget (2033-37).
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It is imperative that the
Government completes the
policy framework in the next
year.
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Prospects for meeting the Fourth Carbon Budget (2023-27) are better although this
will depend to some extent on near-term macroeconomic frends and the extent
to which emissions rebound following the COVID-19 pandemic. At present, that is
uncertain.

The view of the Committee is that the policy framework is not yet fully in place to
drive the large programme of delivery required within this decade. There is fime to
complete this, but it is imperative that the Government does so in the next year, as
implied by the Net Zero Strategy.
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Plans will need to be
strengthened for the UK’s
carbon budgets and pledge
under the Paris Agreement to
be met.

Figure 4 Assessment of policies and plans
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Within this overall picture, some key sectors are well placed in terms of policy
frameworks to deliver the necessary emissions reductions, while in others there are
more substantial risks to delivering the Government’s emissions pathway (Figure 5):

Surface transport and
electricity supply are relatively
well placed to reduce
emissions over the period to
2035.

The buildings sector has
important policy gaps, and
significant risks over many

proposed and existing policies.

There are major risks fo
delivering the necessary
emissions reductions from
agriculture and to freeing up
land needed for UK-based
greenhouse gas removals.

Surface transport and electricity supply are relatively well placed to reduce
emissions over the period to 2035, with emissions reductions from renewable
electricity generation and electric vehicles covered by policies that are
credible or rated as having ‘some risks'. In addition, it will be necessary to
address some significant risks that remain, including on transport demand
and on delivery of the full electricity decarbonisation objective for 2035.

Buildings. There are significant emissions reductions we assess to be at risk in
this sector. There remains a particular policy gap on energy efficiency for
owner-occupiers, while more detailed plans need to be finalised on roll-out
of low-carbon heating in general.

Industry. There is an emerging set of policies to cap emissions via the UK
emissions trading scheme (UK ETS), to upgrade the least-efficient
operations, and to support innovation and early deployment. However,
there are several policy gaps including on resource efficiency,
electrification, off-road mobile machinery and decarbonisation of the 40%
of emissions from smalller operations that are outside the UK ETS. It is not
clear whether energy efficiency policy is strong enough. There are also
some risks in the fuel supply sector, although these are more limited given
the relatively low ambition the Government has targeted.

Agriculture and land use. Diet and demand are not addressed in the Net
Zero Strategy. Instead, the Government’s plans are reliant on innovation
and productivity improvements, which appear highly optimistic and are not
yet backed by credible policies. Many policy details on the UK's successor
to the Common Agricultural Policy are still in development. Together these
imply maijor risks to delivering the necessary emissions reductions from
agriculture and to freeing up land needed for UK-based greenhouse gas
removals. Present plans would also miss out on the health benefits of lower
meat diets and could see conflicts with other objectives such as
biodiversity.

Engineered greenhouse gas removals. Action to create a policy framework
for removals is underway, but market design, support mechanisms and
governance must now be set out in a timely manner. The Government’s
upcoming Biomass Strategy must include robust plans on sustainability
frameworks and increased domestic biomass production to underpin the
role of bioenergy with carbon capture and storage (BECCS) in future UK
decarbonisation. The lack of a credible long-term plan for cutting aviation
emissions risks greater reliance on removals.

Outside of these sectors, there are also significant delivery risks in many areas
(Table 2). Delivery will be required across all sectors to meet the NDC and Sixth
Carbon Budget, on the way to Net Zero.
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There are delivery risks in all
sectors for the Sixth Carbon
Budget period, with some
notably larger.

for key sectors

Figure 5 Assessment of policies and plans in 2035
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Table 2
Summary policy scorecard for sectors up to the Sixth Carbon Budget

Sector Change in Delivery Funding and Enablers in Timeline for Overall sector

emissions: mechanism other place / future policies = assessment
2019-2035 and incentives barriers
responsibilities overcome

Surface -84 MtCOze
transport

Electricity -48 MICO2¢e | G G Y Y G
supply

Manufacturing -45 MtCOze | O O O O O
& construction

Buildings -45 MtCO2¢e | O O O O O

Fuel supply -23 MtCOze

Engineered -23 MtCO2e
removals

Agriculture & O

land: sources

B -18 MICO2e
Agriculture & O
land: sinks

Waste -11 MtCO2¢ | O @] O (@) (@)

F-gases -11 MICO2¢e | G G G G G

Aviation -7 MtCO2e

Aviation (in -23 MtCOeze O
2050) (2019-2050)
Shipping -4 MtCO2e Y (@]

D Credible plans I:I Some risks EI Significant risks

. Insufficient plans

. Not applicable
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4. Major risks to delivery

The lack of a public
enegagement strategy could
undermine emissions reductions
and miss opportunities for co-
benefits of climate action.

Clear roles and responsibilities
are needed between central
Government and other actors.
Without these, the necessary
changes will not happen at the
pace required, if at all.

The Government has been
reluctant to target shifts to
lower-carbon behaviours,
resulting in an over-reliance on
technology.

The UK’s emissions reduction targets are ambitious and require coordinated action
by government, business and the public as well as successful innovation in key
technologies and their costs.

Our assessment of the policy framework finds that there are considerable risks to
the delivery of the Government’s emissions reduction pathway. In some cases, the
risks result from the inherent reliance on new technologies and new ways of doing
things. In others, there may be fewer inherent risks, but the policy framework does
not yet provide confidence that full delivery will ensue.

¢ Public engagement. The public are increasingly concerned about climate
change and supportive in general of the need to tackle it. However, there
is lower awareness of how individuals can best contribute. The Net Zero
Strategy recognised the need for public engagement, but it is unclear how
commitments will be implemented for public-facing advice, supporting
businesses, increasing awareness and making green choices affordable
and easy. This could undermine emissions reductions in a range of areas as
well as missing opportunities for people to see the co-benefits of climate
action (see Chapter 14, section 2).

e Governance. Embedding and integrating Net Zero and climate adaptation
properly across the policy landscape is vital to the delivery of the
Government's Net Zero Strategy, having been largely missing from key
documents such as the Levelling Up White Paper. Clear roles and
responsibilities are needed between central Government departments, the
regulators, devolved and local government, and industry for the actions
and interactions on the path to Net Zero. Effective accountability
mechanisms to translate these into practice will also be necessary. Without
these, the required changes will not happen at the pace required, if at all
(see Chapter 14, section 1).

o Skills. Workers will need to develop new skills to fill the needs of new low-
carbon markets. However, evidence on skills requirements and current
employment in key growth occupations (e.g. home retrofit coordinators) is
limited. Availability of skilled workers therefore poses a risk for the Net Zero
fransition. The Government must now follow up on its commitment to
produce an Action Plan for Net Zero skills. It should include a
comprehensive assessment of when, where, and in which sectors there
might be skill gaps specific to Net Zero, and how Government policy (along
with other actors) will support the filing of these gaps.

¢ Reliance on aviation innovation. The Government's pathway for aviation
relies heavily on very nascent technology scaling up quickly for commercial
use. There is no policy framework ready to mitigate demand growth if these
technologies cannot be deployed as planned (see Chapter 9).

* Reliance on greenhouse gas removals. The Government’s scenarios for
achieving Net Zero have a higher dependence on engineered removals
than the CCC's Balanced Pathway, seeing around 20 MtCO2 more
removed per year in 2050. Given the greater reliance on removals and the
challenge to their delivery in a sustainable way, there are significant risks
around the delivery of necessary removals even without the further reliance
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Without consideration of the
future weather and climate
conditions, aspects of the UK's
Net Zero transition are at risk of
failure.

Engineered removals must not
be seen as cover for a failure to
deliver on emissions reduction.
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on them that could arise if there is under-delivery of emissions reductions
across the economy (see Chapter 13).

* Reliance on untested approaches for buildings. The Government is
proposing a market-based mechanism for heat pumps (via an obligation
on boiler manufacturers to sell a rising number of heat pumps) and is relying
on the market to drive delivery in other areas, such as heat networks. This is
an untested approach and if market participants do not respond to
incentives as expected, low-carbon heat roll-out will not take off. The
Government should develop confingency plans in case this approach does
not deliver as required. Public understanding and consent for the transition
process and what it will entail for their homes and businesses is a
prerequisite for the buildings fransition, and a lack of trusted information is a
barrier to energy efficiency improvements. There is a significant risk that the
transition will stall if this is not adequately addressed in the Government’s
plans (see Chapter 4).

¢ Adaptation. Without consideration of the future weather and climate
conditions, aspects of the UK's Net Zero transition are at risk of failure. For
example, increased carbon sequestration in peatlands and woodlands will
only be possible if protected from emerging climate hazards such as
drought, floods and wildfires. The larger renewable-dominated electricity
system required for Net Zero must be resilient to the range of weather
extremes expected in future. Significant gaps in adaptation policy remain,
with most of our recommendations from our 2021 Progress Report not yet
implemented. A step-change in ambition and delivery is urgently needed
now to fully prepare the UK for current and future climate change. It is vital
that the next National Adaptation Programme (due in 2023) delivers this,
together with climate resilience being fully integrated within all aspects of
planning and delivery for the Net Zero transition.

Given these risks, it is important to consider how shortfalls in some areas can be
compensated for by exira emissions reductions elsewhere. Challenges on
sustainability and delivery at scale mean that it would not be appropriate to
respond to shortfalls in reducing sectoral emissions with ever-growing reliance on
deployment of engineered removals.

In many cases, compensatory measures are available within the same sector, e.g.
with more action on demand compensating for less progress than planned on
technology deployment. More widely, there are several ways to reduce emissions
included in the CCC's pathways that go beyond what is in the Net Zero Strategy:

¢ Aviation demand. While the Government’s pathway for aviation has similar
emissions in 2035 to those in our Balanced Pathway, the Net Zero Strategy
assumes higher demand and has high ambition on use of sustainable fuels
and efficiency improvements. Action to limit aviation demand can mitigate
the risks relating to technology developments in aviation, as well as
providing an option to balance under-delivery elsewhere in the economy.

* Diet change. The Government has not set out any ambition for UK
consumption of meat and dairy to be reduced. Cutting back can
confribute to healthier diets, reduce direct emissions from food production
in the agriculture sector and also free up land that can be used for carbon
sequestration. While meat consumption is reducing at an encouraging rate,
there are no policies in place to capitalise on this momentum.
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The Government should
develop and implement
contingency plans in areas
where further action is feasible,
notably on the demand side.

* North Sea oil and gas production. The North Sea Transition Deal and Net
Zero Strategy committed to a 50% reduction in emissions from offshore oil
and gas production by 2030, well short of the 68% we assessed as being
feasible in our Balanced Pathway. Even with some additional North Sea
fossil fuel production as part of the Energy Security Strategy, it should be
possible to outperform the Government’s pathway.

¢ A faster shift away from fossil fuels. Current high fossil fuel prices give a
greater incentive to accelerate the fransition away from fossil fuels, beyond
what was in the Net Zero Strategy or the CCC'’s pathways for the advice on
the Sixth Carbon Budget. While the Government has set out plans to do this
for energy supply as part of the Energy Security Strategy, there is the
potential fo push harder, in particular on energy efficiency and heat pump
roll-out in the buildings sector. It is important that efforts to ameliorate
consumer costs do not entrench existing use of fossil fuels.

The Government should develop and implement contingency plans in these areas
where further action is feasible. Overall, we estimate that demand-side changes
on aviation and diet, plus greater action on emissions from North Sea oil and gas
production could reduce emissions by around a quarter of the emissions
reductions we assess as having a policy gap or significant risks. It is therefore also
imperative to address those gaps and risks in order to deliver the large majority of
those planned reductions.
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5. The year ahead

Action to encourage a more
rapid move away from fossil
fuels can offer near-term
reductions in energy and fuel
bills, with wider societal
benefits.

There is a need for a strong
lead from the centre, on
coordination and delivery,
contingency planning and
international policy.
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The coming year should see completion of the UK’s policy framework under the
Net Zero Strategy. It presents opportunities to combine action on climate change
with efforts to improve energy affordability, as part of the UK's global climate
leadership and Presidency of the UN climate negoftiations through to November
2022.

Energy affordability

In 2021, the Government has acted on energy affordability through two large
financial packages for energy consumers and the new Energy Security Strategy.

However, these interventions were not designed o help consumers reduce their
underlying demand for fossil fuels, nor to sharpen the incentives for energy
efficiency. Action to encourage a more rapid move away from fossil fuels can
offer near-term reductions in energy and fuel bills, with wider societal benefits
including cleaner air and more comfortable buildings, as well as necessary
reductions in greenhouse gas emissions.

In its Net Zero Review in 2021, HM Treasury acknowledged the risk that some of the
costs of decarbonisation may fall unfairly on those individuals and businesses who
can least afford them. The current pressures on the cost of living only increase the
importance of actions to ensure that the costs — and the significant benefits — of
the Net Zero transition are distributed fairly. Changes to taxes will be central to
securing a fair outcome. The Government, specifically HM Treasury, should
consider a Net Zero Tax Review to establish how the tax system can best support
the transition to Net Zero, by correcting distortions that often penalise low-carbon
technologies and ensuring that the significant consumer savings from using many
low-carbon technologies are also widely enjoyed.

The Committee will be exploring longer-term issues over the allocation of costs and
benefits of the fransition in the coming months, as we develop our own assessment
of distributional impacts on households and the Exchequer from the transition to
Net Zero.

Key actions towards Net Zero

Our recommendations to each department for the next year are available as an
Annex to this report and in sortable and filterable tables in our accompanying
webpage. Here we provide a summary of the priority recommendations by
department, which are shown in brief in Table 3 and in full following this Executive
Summary.

* The Cabinet Office, Number 10 and BEIS. Alongside BEIS, as the primary
department responsible for the delivery for Net Zero, central coordination is
needed for delivery of emissions reduction and contingency planning.

— Co-ordination and delivery. The Government needs to develop an
annually updated document, setting out its vision of how the Net Zero
Strategy will be delivered, clarifying roles and responsibilities. It should
ensure the Local Net Zero Forum addresses coordination and
responsibility between local and central government.
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BEIS is the lead delivery
department, with action
required on decarbonisation
across buildings,
manufacturing, energy supply
and engineered removals.

Similar means of coordination and cooperation should be established
with the devolved administrations.

Contingency planning. Given the range of delivery risks highlighted in
this report and the lack of progress seen in many areas to date, the
Government — led by BEIS - should develop and begin to implement
contingency plans, broadening its approach, in particular to include
demand-side policies.

International policy. The Government should outline how its 2030
international climate strategy will be resourced across the
Government. It should strengthen its 2030 NDC by updating
information on delivery. The UK should push for inclusion of a 2050 Net
Zero target in shipping within the 2023 update of the International
Maritime Organisation's initial greenhouse gas strategy.

The Department for Business, Energy and Industrial Strategy (BEIS). As the
lead delivery department for Net Zero, we have a number of priority
recommendations for BEIS.

— Buildings. Plans for decarbonising buildings need to be strengthened.

Policy details for the market-based approach to low-carbon heat
need to be finalised urgently, and new policies must be developed for
home efficiency improvements of owner-occupied homes. To ensure
energy users start fo make low-carbon choices, the planned public
energy advice service needs to provide effective guidance and
advice.

Manufacturing and construction. BEIS should consult on mechanism(s)
to support early deployment of electrification. It should create a clear
incentive for the approximately 40% of emissions from small emitters
outside the UK ETS to switch to low-carbon energy sources. It must also
invest in and reform collection and reporting of industrial
decarbonisation data to enable effective monitoring and evaluation.

Electricity supply. With a welcome commitment to a fully low-carbon
electricity supply by 2035, BEIS must now publish a comprehensive,
long-term strategy to achieve this. A strategy for market design and a
framework for timely delivery of network requirements for Net Zero are
also needed to ensure not just low emissions but also sufficiently
resilient access to electricity.

Fuel supply. With an ambitious commitment of 10 GW of low-carbon
hydrogen production, funding mechanisms must now be put in place
to deliver. Clear plans to electrify oil and gas platforms are needed to
ensure that emissions from oil and gas production are minimised.

Engineered removals. There is high ambition for the role of engineered
removals in the Net Zero Strategy. Plans for monitoring, reporting and
verification systems that ensure sustainability and a proposal for the
funding model for deployment atf scale are now needed.
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HMT should consider a Net Zero
Tax Review and lead on design

and implementation of carbon-

border policies.

Net Zero has important
overlaps with Levelling Up, and
local delivery will be important.

Agriculture and land use
urgently need a
decarbonisation strategy to
match those for other sectors.
Detailed plans are also
required for the waste sector.
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Her Majesty’s Treasury (HMT). HMT should consider a Net Zero Tax Review to
establish how the tax system can best support the fransition to Net Zero. As
part of addressing energy affordability and incentivising electrification, the
Committee would support moving policy costs due to historical subsidies
onto general public spending. To avoid carbon leakage as the UK
decarbonises, HMT and BEIS should consult on plans to implement, by 2030,
Carbon Border Adjustment Mechanisms (CBAMs) and mandatory minimum
climate-related standards on imports of selected manufactured goods and
energy. HMT should also increase the multi-year funding commitments for
decarbonisation in public buildings up to 2025, as well as supporting the
necessary funding requirements across all areas of the Net Zero Strategy.

The Department for transport (DfT). While DfT has been making good
progress, action is needed in some key areas:

— Surface transport. The uptake of electric cars in progressing well. To
ensure this confinues a confirmation of the zero-emission vehicle (ZEV)
mandate in regulation is needed as well as continued improvements
to public charging infrastructure. The Government has acknowledged
the need to limit traffic growth, shifting travel to public tfransport and
active travel, but action is now required to ensure this. Alongside
these, regulations are needed to ensure efficiencies of new
conventional vehicles improve.

— Aviation. DfT has extremely ambitious plans for sustainable aviation
fuel and so the Sustainable Aviation Fuel Mandate must be
implemented as soon as possible.

The Department for Levelling Up, Housing and Communities (DLUHC).
DLUHC must embed sustainable transport within the upcoming Levelling Up
and Regeneration Bill. It is also essential to ensure that the Future Homes
and Buildings Standards are implemented successfully by 2025, and to
support the actions outlined for BEIS on buildings decarbonisation, such as
through planning, measurement, standards enforcement and compliance.
More generally DLUHC has a key role in supporting local government to
play its full role in the Net Zero transition and climate adaptation and
ensuring these are embedded in planning reforms and Levelling Up.

The Department for Environment, Food & Rural Affairs (Defra).

— Agriculture and land use strategy. Agriculture and land use urgently
need a decarbonisation strategy fo match those for other sectors. It
must cover the multiple objectives for land, including adapting to
climate change, food security, biodiversity, and wider environmental
goals. And it must identify how the UK and devolved governments will
work together effectively to deliver coherent, coordinated policy and
to tackle the shared barriers to action.

— Agriculture and land use policy. Defra needs to ensure that funding
and incentives are set af the correct levels to ensure wide take-up of
low-carbon farming practices and a fast ramp-up in free-planting and
peaft restoration. To release land and to provide a low-cost route to
reduce agricultural emissions, steps must be taken to encourage a shift
to healthier diets with reduced consumption of meat and dairy.

Executive Summary



— Waste and resources. A detailed plan needs to be published for the
decarbonisation of the waste sector, including Energy from Waste and
wastewater. Clarity on the Government’s resource efficiency ambition
is also required, with policies to deliver this.

— Adaptation. The Government, led by Defra, urgently needs to take
steps to ensure the UK is ready for our changing climate. The next
National Adaptation Programme, due in 2023, should be framed
around the principles outlined in the Third Climate Change Risk
Assessment (CCRA3) Advice Report, showing how the top eight priority
risks identified have been addressed. It should set out how adaptation
is being integrated into policy across all departments and should
include a detailed monitoring and evaluation framework.
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Table 3
Brief list of priority recommendations (these recommendations are set out in full after the Executive Summary)

Cross-cutting

e Contingency plans in case of o
delivery slipping

¢ Move historical policy costs from
electricity bills to general taxation

e Net Zero Tax Review

e Roles and responsibilities for
delivering Net Zero

¢ An effective Local Net Zero
Forum

¢ Plans to implement carbon-
border mechanism / standards

Manufacturing & Construction

Electricity supply

Plan for 2035 full decarbonisation
Market arrangements

Connecting offshore wind &
inferconnectors to grid

Strategic framework for networks

Fuel supply

Buildings

Comprehensive public energy
advice service

Energy price reform

Finalise low-carbon heat market
mechanism

Policies for owner-occupied
energy efficiency

Increase funding commitments
for public buildings
decarbonisation

International

¢ Funding mechanism for U
electrification

¢ |ncentives for non-ETS .
decarbonisation

¢ |mprove industrial o
decarbonisation data

¢ Resource efficiency policies

Surface transport

Plans/responisibilities for platform
electrification

Minimum emissions-intensity
standards

Funding and support for extra
hydrogen production capacity

Other sectors

NDC annex to feature Net Zero
Strategy and wider approach

Resourcing of Government’s
international climate strategy

Adaptation

¢ Confirm ZEV mandate o

¢ Embed sustainable transport
within the planning reforms o

¢ Regulations on efficiency of new
conventional vehicles o

Agriculture and land use

¢ Sectoral delivery strategy for
Net Zero

e Funding and incentives for tree-
planting

Aviation: Sustainable fuels
mandate

Waste: Detailed sector
decarbonisation plan

Shipping: Lead internationally for
ambitious emissions goal

Removals: Proposed business
model for deployment at scale

Next National Adaptation Plan:

Detailed monitoring/evaluation
framework

Top priority risks

Integration of adaptation into
policy

Principles for good adaptation
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As a recognised leader in
climate action the UK’s
continued commitment to
delivering Net Zero will
strengthen the global effort.
This will in furn benefit the UK
fransition by reducing costs.

Having led by example in
setting its Net Zero target the
UK can now demonstrate that
ambitious targets can be
delivered successfully.

The UK contribution to COP27

The new commitments made at the UN COP26 climate negotiations in Glasgow
last November marked an overall advance in global ambition to reduce emissions,
particularly through the widespread adoption of Net Zero ambitions. These and
other commitments brought the possibility of limiting end-of-century warming fo
around 2°C info view, but only if all countries deliver their commitments in full.

However, there remain major gaps in 2030 emissions reduction targets and in
delivery which threaten the credibility of the Net Zero ambitions. The Glasgow
Climate Pact requests countries to strengthen their 2030 targets by the end of 2022
to align them with the Paris Agreement temperature goal. In particular, it puts
more focus on aiming to limit temperature increase to 1.5°C, recognising that
climate impacts are increasingly severe at higher levels of warming.

As arecognised leader in climate action the UK's continued commitment to
delivering Net Zero will strengthen the global effort. Correspondingly, stronger
global progress in the transition will benefit the UK's domestic effort through
creating opportunities to grow markets and reduce the costs of key low-carbon
technologies.

¢ Implementing the Net Zero Strategy and Energy Security Strategy can
continue to demonstrate how the low-carbon transition can reduce
emissions and increase energy security by reducing exposure to fossil fuel
markets.

* Follow-up policies on demand reduction would send a strong global signal
and bring immediate economic benefit. This would further strengthen the
UK’s credibility as a leader and highlight this key area as an immediate
opportunity internationally.

¢ The UK should strengthen its 2030 NDC by focusing on delivery of ifs target
to reduce emissions by at least 68% from 1990 levels and set out in detail
how this will be achieved in its revised submission to the UN.

¢ As President of the UN climate negotiations until November 2022, the UK has
a key role to continue to coordinate international progress, including on
climate finance, especially for adaptation, and formalising the sector
pledges made at COP26.

* And as a global leader, including through fora such as the G7 and G20, the
UK should support a continued strengthening of the global focus on
tackling climate change and dealing with climate impacts.

The UK was the first country to intfroduce legally-binding emissions targets and the
first in the G20 to set a Net Zero target. Others have now followed across the world.
The Intergovernmental Panel on Climate Change reported this year that the UK is
now one of at least 18 countries that have consistently cut emissions for over a
decade. The UK now has an opportunity to be one of the first countries to
complete its Net Zero policy package and demonstrate that ambitious targets can
be followed by successful delivery.
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Priority recommendations

Cross-cutting

Governance

Develop a document setting out Government's vision of how its Net
Zero Strategy will be delivered. This should clarify roles and
responsibilities across central and local government, devolved
administrations, regulatory agencies and the wider public sector, and
business, how approaches will be coordinated, and how Net Zero
intferacts with other Government priorities. This document will need to
be flexible and some aspects will be uncertain, so it should be
updated annually.

Primary responsibility: BEIS
Supporting actors: CO & Number 10

2022

Cross-cutting

Governance

Ensure that the Local Net Zero Forum addresses the question of what
aspects of Net Zero central and local government are responsible for
and how these will be coordinated. As well as sharing local best
practice, this should lead to a clearer shared understanding of roles
and responsibilities which can be communicated across local
government.

Primary responsibility: BEIS
Supporting actors: DLUHC; Scofland; Wales; N. Ireland

2022

Cross-cutting

Governance

Develop and begin to implement contingency plans to address the
range of risks to meeting carbon budgets. These should broaden the
set of emissions reductions pursued, in particular by including
demand-side policies, and avoid increasing reliance on engineered
removals.

Primary responsibility: BEIS

QI
2023

Cross-cutting;
Manufacturing &
construction;
Buildings

Electrification

As part of reforms to electricity pricing, remove legacy policy costs
associated with the historical deployment of less mature low-carbon
electricity generation from electricity prices. These legacy costs
create a market distortion.

Primary responsibility: HMT
Supporting actors: BEIS

2022

Electricity supply

Overall strategy

Publish a comprehensive long-term strategy for achieving 95% low-
carbon electricity by 2030, on the path to full decarbonisation by
2035. Ensure this sets out how the low-carbon flexibility options
required to replace unabated gas by 2035 will be delivered, and
identifies contingencies for addressing key risks (e.g. nuclear,
hydrogen, carbon capture and storage).

Primary responsibility: BEIS

QI
2023

Electricity supply

Electricity market
design

Through the Review of Electricity Market Arrangements, develop a
strategy as soon as possible on market design for the medium- to
long-term for a fully decarbonised, resilient electricity system in the
2030s and onwards.

Primary responsibility: BEIS

2023

Electricity supply

Networks

Publish a strategy to coordinate the development of interconnectors
and connections for offshore wind farms to the onshore network,
taking prompt action to ensure efficient implementation of the
detailed regulatory and legislative changes necessary for their timely
delivery.

Primary responsibility: BEIS
Supporting actors: Ofgem

2022
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Priority recommendations

Electricity supply

Networks

Publish a strategic framework identifying the network requirements for
Net Zero, and the changes needed to ensure investments in resilient
infrastructure are identified, planned, consented and built in sufficient
fime to accommodate increased demand and generation.

Primary responsibility: BEIS
Supporting actors: Ofgem

2022

Manufacturing &
construction;
Fuel supply;
Electricity supply

Trade and
consumption
emissions

The Government should consult on plans to implement, by 2030 or
earlier, Carbon Border Adjustment Mechanisms and mandatory
minimum climate-related standards on imports of selected
manufactured products and energy.

Primary responsibility: HMT
Supporting actors: BEIS; DIT; Defra

2022

Buildings

Public
engagement

Create a public energy advice service to provide households with
guidance on decarbonising and adapting their homes o climate
change by this summer, as committed in the Energy Security Strategy.
This should include an online platform including high-level trusted
information and advice (including on Government schemes), a link to
local providers who can undertake assessments of home energy
performance, and bespoke support for households wishing to
undertake more complex retrofits.

Primary responsibility: BEIS
Supporting actors: DLUHC

2022

Buildings

Low-carbon
heat

Launch the delayed Fairness and Affordability Call for Evidence and
follow on by implementing plans for energy price reform which
remove market distorfions (i.e. that historical policy costs are primarily
placed on electricity prices) and consider the role of carbon pricing.
Plans should ensure that heat pumps will be cheaper o run than gas
boilers.

Primary responsibility: BEIS
Supporting actors: HMT

2022

Buildings

Low-carbon
heat

Publish a final policy plan for the market-based approach to low-
carbon heat. This must include a clear explanation of how the
obligation on manufacturers or energy suppliers will work, whether
enabling legislation is required, and a timeline for implementation. It
should also include details on how the Government will tfrack whether
the policy is driving the required market growth, and identify trigger
points for further intervention (e.g. funding, regulation) if progress falls
behind.

Primary responsibility: BEIS

2022

Buildings

Energy efficiency

Develop and publish new policies (with a clear implementation
timeline) to ensure that owner-occupied homes reach a minimum
energy performance of EPC C by 2035, through incentives or
regulation. This should be stronger than the current proposed
voluntary minimum requirement for mortgage lenders to improve the
efficiency of the homes they lend to, and could include a policy
requiring EPC C from 2028 at the point of sale and/or a mandatory
minimum requirement for mortgage lenders.

Primary responsibility: BEIS

H1
2023
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Priority recommendations

Buildings

Public buildings

Increase the multi-year funding commitments for decarbonisation in
public buildings up until 2025 to match the Government's ambition for
public sector decarbonisation and commit to confinuing similar levels
of funding beyond 2025.

Primary responsibility: HMT
Supporting actors: BEIS

H1
2023

Manufacturing &
constfruction

Data

Review, invest in, and initiate reform of industrial decarbonisation
data collection and annual reporting to enable effective monitoring
and evaluation, and policy implementation. This will require additional
data collection and reporting to allow for effective tracking of energy
efficiency, material efficiency, fuel switching, CCS, including progress
developing these measures, and more holistic measurement on a
product or whole life cycle carbon basis. This reform should also be
used as an opportunity to remove overlaps in reporting between
existing schemes, which place an unnecessary burden on industry.

Primary responsibility: BEIS
Supporting actors: Defra; ONS

QI
2023

Manufacturing &
construction

Electrification

Consult on a funding mechanism(s) to support the additional
operational and capital costs of electrification in manufacturing.
Support for electrification may be combined with reforms to electricity
pricing. In combination, these should incentivise early deployment of
new electrification. The mechanism should aim to allow hydrogen
and electrification to compete on a level playing field in the medium
term.

Primary responsibility: BEIS

Q1
2023

Manufacturing &
construction

Fuel switching

Create a clear incentive for manufacturing facilities not currently
covered by the UK ETS to switch to low-carbon energy sources by
reforming the suite of energy and carbon policies, which could
include changing the Climate Change Levy rates for electricity and
gas.

Primary responsibility: HMT

QI
2023

Manufacturing &
construction;
Waste

Resource
efficiency

Publish the Government's ambition for annual abatement from
resource efficiency, by year, up to 2030, and clarify or set out the
policies to deliver the ambition up until at least 2027.

Primary responsibility: Defra
Supporting actors: BEIS

2022

Fuel supply

Fossil fuel supply

Clarify plans and responsibilities for electrification of oil and gas
infrastructure through integration with the offshore wind planning
process and/or onshore grid, so that by 2027 new oil and gas
platforms can achieve zero emissions from operational energy use.

Primary responsibility: BEIS

Q3
2023

Fuel supply

Fossil fuel supply

Develop minimum emissions-intensity standards for domestic oil and
gas production by the next licensing round. In development, seek to
ensure a consistent measurement approach with emerging
intfernational measurement standards.

Primary responsibility: BEIS

QI
2023
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Priority recommendations

Fuel supply

Hydrogen

Establish funding mechanisms to support the development of 10 GW
of low-carbon hydrogen production by 2030, ensuring these are
designed to limit residual and upstream emissions, but also reflect
hydrogen costs in a way that does not bias towards hydrogen where
electrification is competitive.

Primary responsibility: BEIS

2023

International

UK NDC

Update the technical annex (the Information to facilitate Clarity,
Transparency and Understanding) of the enhanced 2030 NDC the UK
resubmits in 2022 for COP27 to expand on the role of the Net Zero
Strategy in meeting the 2030 target. If there is a policy gap to 2030,
Government should bring forward more policy and address how the
gap will be closed in the enhanced 2030 NDC. The enhanced 2030
NDC should also explain the UK’s approach to the Just Transition,
public engagement and participation, governance and reporting.

Primary responsibility: BEIS
Supporting actors: COP Unit; FCDO

2022

International

UK pledges and
commitments;
Funding

In line with the Glasgow Climate Pact commitment to phase out
inefficient fossil fuel subsidies, undertake a review of the role of tax
policy in delivering Net Zero, building on the recent Net Zero Review
to develop a systematic assessment of faxation and carbon pricing
across the economy and addressing distortions from post-tax subsidies
that stem from a disproportionately low carbon price.

Primary responsibility: HMT
Supporting actors: BEIS

2023

International

Strategy

The Government's 2030 Strategic Framework should set out how the
infernational climate and environment capability built up during the
UK's COP26 Presidency will be resourced, maintained and further
developed to enable delivery of international climate goals.
Particular focus should be given to plans for coordination and
consistency across departments and the embedding of dedicated
climate experts in areas such as frade, security and foreign policy.

Primary responsibility: BEIS
Supporting actors: COP Unit; FCDO:; DIT; HMT; Defra; DfT

2022

Surface transport

Car demand

Embed sustainable transport within the upcoming planning reforms in
the upcoming Levelling Up and Regeneration Bill. This should
recognise the role that place-shaping, active travel, public tfransport,
and shared mobility can combine to play in reducing car
dependence and realising a range of co-benefits. These factors
should be required to be considered from the outset of all
development planning.

Primary responsibility: DLUHC
Supporting actors: DfT

2022

Surface fransport

Conventional
vehicle
efficiency

Infroduce regulations to sit alongside the ZEV mandate to ensure that
efficiencies of new conventional vehicles continue to improve and
manufacturers reverse the trend towards larger vehicles. These need
to be suitably ambitious to deliver the efficiency improvements and
share of hybrid sales that are required to realise the necessary
emissions reductions from these segments of the market.

Primary responsibility: DfT

QI
2023
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Priority recommendations

Surface fransport

Electric cars and
vans

Confirm the details of the ZEV mandate in regulafion. As set out in the
consultation, this should impose targets on manufacturers that are atf
least as ambitious as those in the Transport Decarbonisation Plan and
should drive consistent growth in sales of EV cars and vans through
the 2020s to meet the 2030 phase-out date.

Primary responsibility: DfT

QI
2023

Agriculture &
land use

Agriculture and
lond use strategy

Set out a Net Zero delivery strategy for the agriculture and land use
sectors that brings together how land can deliver its multiple functions
including: reducing emissions and sequestering carbon, adapting fo
climate change, food security, biodiversity, domestic biomass
production and wider environmental goals. The strategy must clearly
outline the relationships and interactions between the multiple action
plans in development (e.g. including those for peat, trees, nature,
plant biosecurity and biomass), be spatially and temporally targeted,
and aligned with action in the devolved administrations.

Primary responsibility: Defra
Supporting actors: Scofland; Wales; N. Ireland

Q1
2023

Agriculture &
land use

Trees and
woodland

Ensure that funding and incentives are set at the correct level to meet
the UK Government afforestation target of 30,000 hectares per year
by 2025, and illustrative Net Zero Strategy targets of 40,000 hectares
and 50,000 hectares by 2030 and 2035 respectively. Further clarity is
required regarding funding beyond 2025. This should also address
wider objectives for land such as climate adaptation and nature
conservation.

Primary responsibility: Defra
Supporting actors: Scotland; Wales; N. Ireland

2023

Aviation

Sustainable
aviation fuel

Implement the Sustainable Aviation Fuel Mandate as soon as possible
this year with a strong set of criteria for the fuels included in the
mandate.

Primary responsibility: DfT

2022

Waste

Cross-cutting

Publish a detailed plan to decarbonise the waste sector (including
Energy from Waste and wastewater) in line with meeting the Sixth
Carbon Budget and Net Zero.

Primary responsibility: Defra
Supporting actors: BEIS; Wales; Scotland; N. Ireland

2023

Shipping

Demand;
Low-carbon fuel

Take a leadership role in pushing for inclusion of a Net Zero 2050
target within the 2023 update of the International Maritime
Organisation's initial greenhouse gas strategy.

Primary responsibility: DfT
Supporting actors: CO & Number 10

2023

Engineered
removals

Funding

Publish a proposal on the business model for deployment of large-
scale (>1 MtCO2/year) engineered removals.

Primary responsibility: BEIS

QI
2023

Cross-cutting

Adaptation

The next National Adaptation Programme, due in 2023, should include
a detailed monitoring and evaluation framework, including which
indicators will be used to monitor progress in reducing risk and
showing the effectiveness of different adaptation responses for each
risk in the Third Climate Change Risk Assessment.

Primary responsibility: Defra

2023

4]
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Priority recommendations

Timing

Cross-cutting

Adaptation

The next National Adaptation Programme, due in 2023, should report
how departments have addressed the top eight priority risks set out in
the Third Climate Change Risk Assessment Advice Report for urgent
action between 2021 and 2023.

Primary responsibility: Defra

2023

Cross-cutting

Adaptation

The next National Adaptation Programme, due in 2023, should set out
how adaptation is being integrated into policy, and the measurable
actions by department for adaptation across each of the 61 risks and
opportunities set out in the Third Climate Change Risk Assessment
Technical Report for the period 2023-2028.

Primary responsibility: Defra

2023

Cross-cutting

Adaptation

The next National Adaptation Programme, due in 2023, should ensure
the adaptation actions and the programme as a whole are framed
around the principles for good adaptation outlined in the Third
Climate Change Risk Assessment Advice Report.

Primary responsibility: Defra

2023
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Infroduction and key messages

The past year saw key developments in international climate negoftiations,
assessment of climate science, and the continued worldwide roll-out of key low-
carbon technologies. The invasion of Ukraine has led to record highs in fossil fuel
prices and highlighted the role of the low-carbon transition in providing long-term
energy security. In response, new policies are being announced in many countries.

The increasing global coverage of national Net Zero commitments has advanced
global ambition on longer-term emissions reductions. Current commitments have
the potential to limit warming to around 2°C. However, most of these commitments
are not yet backed by credible plans and Paris Agreement-aligned 2030 targets.
With global emissions falling far slower than required, the 1.5°C target risks slipping
out of reach.

The UK can provide a powerful example by backing up its Net Zero pathway and
plans with delivery. The UK must also confinue to support international efforts by
strengthening the implementation of agreements made at COP26 in Glasgow
such that there is clear progress by COP27 in 2022.

Our key messages on the global picture are:

e Climate. The climate has contfinued to warm due to human activity. Major
heatwaves, droughts and forest fires in many regions linked to the changing
climate were seen in 2021.

— The new reports of the UN Intergovernmental Panel on Climate
Change (IPCC) show that climate change has caused widespread
impacts to ecosystems and people. These will become more severe as
global temperatures continue to increase. The impacts at even 1.5°C
of warming wiill be serious, but adaptation can help. Adaptation will
be more challenging above 1.5°C.1

— The IPCC finds that limiting temperature increases to 1.5°C will require
peaking of global greenhouse gas (GHG) emissions as soon as possible
and no later than 2025, with rapid and deep reductions fowards Net
Zero thereafter.2

¢ Global emissions. The ongoing global economic recovery from COVID-19
has resulted in a strong rebound in GHG emissions, with 2021 emissions back
to around 2019 levels. Further increases can be expected if aviation
demand returns to pre-pandemic levels and supply chain issues no longer
limit global production.

¢ International climate policy. The new commitments made at COP26 in
Glasgow last November marked an overall advance in global emissions
reduction ambition. These commitments bring the possibility of limiting end-
of-century warming to around 2°C into view, but only if they are delivered
in full and on time.

— However, the major gap in 2030 ambition and delivery threatens the
credibility of countries’ Net Zero targets. The Glasgow Climate Pact
requests countries to strengthen their 2030 targets to align with the
Paris Agreement temperature goal by the end of 2022.

Chapter 1: The global picture



Low-carbon technologies. There is continuing progress in the adoption of
key low-carbon technologies with sustained global growth in renewable
power. Electric cars and heat pumps are becoming more established and
cheaper in major markets.

Forests. Estimated global free cover loss has stayed broadly constant at
around 25 Mha/year from 2018-2021. The Glasgow Leaders’ Declaration on
Forests and Land Use was launched at COP26 in November 2021,
committing to collectively halt and reverse forest loss by 2030. Its signatories
cover 920% of the world’s forests.

Ukraine. The invasion of Ukraine by Russia, and resulting record highs in fossil
fuel prices, reinforce the case for a rapid transition away from fossil fuels.
The high prices also highlight the benefits of reducing energy demand for
both the Net Zero transition and continued economic growth. At the time
of writing, the overall effect of the shift in global energy priorities and
dynamics on future emissions remain unclear, though moves towards
expanding fossil fuel production and pausing reductions in coal use risk
increasing near-term global emissions.

UK as a climate leader. As a recognised leader on climate action, the UK's
contfinued commitment to delivering Net Zero strengthens the global effort.

- Implementing the Net Zero Strategy? and Energy Security Strategy#
can continue to demonstrate how the low-carbon fransition can
reduce emissions, reduce consumer costs, and increase energy
security by reducing exposure to fossil fuel markets.

— Follow-up policies on demand reduction would send a strong global
signal and bring immediate economic benefit. This would further
strengthen the UK'’s credibility as a leader and highlight this area as an
immediate opportunity internationally.

— The UK should focus on delivery of its 2030 emissions reduction target
(a 68% reduction on 1990 levels by 2030) and set out in detail how this
will be achieved in its revised submission to the UN.

— As President of the UN COP process until November 2022, the UK has a
key role in continuing to coordinate international progress, including
on climate finance (especially for adaptation) and formalising the
sector pledges made at COP26.

The rest of this chapter is laid out as follows:

1.

2.

Intfernational context in 2022

Global climate, emissions and adaptation
Global progress towards Net Zero
Progress in international climate policy

The UK's international role in 2022 and beyond
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1. International context in 2022

The invasion of Ukraine has
shifted global energy priorities
and dynamics.

High fossil fuel price increases
are making some low-carbon
technologies more cost
competitive.

Energy security concerns may
lead to new fossil fuel
investments risking lock-in.

47

The invasion of Ukraine, in addition to the rise in energy resource demands as the
global economy recovers from the COVID-19 pandemic, has shiffed global energy
priorities and dynamics. Alongside the UK, the EU, its member states and the US
have set out policies to reduce dependence on energy resources from Russia and
address rising energy prices (Box 1.1).

The overall effect on emissions in the near and longer-term remains unclear at this
stage with some responses potentially decreasing emissions in some regions and
sectors, and others leading to a likely increase.

¢ The sharp increase in fossil fuel prices improves the cost advantages of
renewable power generation, electric cars and investment in energy
efficiency. Alongside commitments to accelerate the roll-out of
renewables, this has led to greater consumer demand for end-use
electrification (e.g. in fransport and heating) and energy efficiency
measures. These actions have the potential to lead to faster roll-out and
greater emissions reductions for these sectors in some regions.

¢ The EU and some European counties are also advising their populations and
businesses on immediate measures they can take to reduce their energy
demand, such as reducing heating and using public transport.

¢ However, in some countries, concerns around energy prices and security
have resulted in consideration of temporarily pausing coal power
reduction/phase-out programmes and possibly building additional new
coal capacity. This could result in higher-than-forecast global power sector
emissions.

e High fossil fuel prices, and policy commitments from Europe to reduce
imports of fossil fuels from Russia, are leading to investment in new fossil fuel
production and fossil fuel infrastructures. This includes export and import
terminals for liquified natural gas (LNG) which, due to the energy required
for liguefaction, could also be more carbon-intensive. This risks lock-in as
these new assets might operate for many decades.

¢ The steep rise in gas prices is also leading to reassessment of the role of gas
in the low-carbon fransition, including the cost and resulting availability of
low-carbon blue hydrogen produced from gas using carbon capture and
storage (CCS).

Chapter 1: The global picture



The EU has set out plans to
reduce its dependence on Box 1.1
fossil fuels from Russia through
accelerating the low-carbon
transition and diversifying fossil
fuel supply.

Initial international responses to the invasion of Ukraine

In 2021, Russia was the world’s third largest exporter of coal, second largest exporter of oil
and largest exporter of natural gas. The EU is a major importer of fossil fuels from Russia
with these accounting for around 40% of natural gas (some EU countries import virtually all
their gas from Russia), around a quarter of oil and around half of coal in the EU. Russia
and Ukraine are also important global suppliers of non-energy resources including metals
and grains.

As of the middle of May 2022, the EU, European countries and US have set out inifial plans
and policies to rapidly reduce energy imports from Russia. They have also reaffirmed their
commitment to Net Zero and 2030 emissions targets. The UK's response as set out in the
Energy Security Strategy is covered in Chapter 6.

¢ The EU and European counfries plan to diversify their supplies of gas, oil and coal and
accelerate the reduction in fossil fuel use through faster roll-out of renewables, end-
use electrification and reducing demand.

— The EU’s REpowerEU plan sets up a new EU Energy Platform to coordinate joint
purchase of gas (including LNG), and in the future hydrogen. It proposes increasing
the EU's headline 2030 target for final energy consumption coming from renewable
sources from 40% to 45% and sets out a recommendation to speed up permitting
for large renewable projects. It also proposes increasing the binding 2030 energy
consumption reduction target from 9% to 13% (relative to 2020).

— To reduce demand, the EU suggests a number of approaches to Member States.
These include behavioural actions that could be encouraged, for example turning
down heating and reducing driving speeds, and fiscal measures such as reducing
VAT on new building efficiency installations.

- Some Member States have already infroduced or are planning such demand
reduction measures, for example turning down heating and air conditioning in
public buildings and encouraging citizens to follow suit (Netherlands), infroducing
subsidies for public transport (Germany) and increased support for energy
efficiency and heat pumps (France and Germany).

¢ In March 2022 the US infroduced a ban on oil, gas, coal and any derived energy
products from Russia. New US investment intfo the energy sector in Russia was also
prohibited. Alongside, the US and EU created a joint task force planning to increase
US LNG exports to the EU to displace gas from Russia and collaborate on reducing
overall demand for gaos.

The G7 has reaffirmed its ¢ InaMay 2022 leaders’ statement, G7 countries have jointly committed to phasing
commitment to meeting out dependency on energy supplies from Russia including by phasing out or banning
climate objecfives. the import of oil (no specific timeline set) and working together to accelerate
reduction of reliance on fossil fuels and fransition to clean energy in accordance with
climate objectives.

Other major importers of fossil fuels, notably China, which, after the EU, is the largest
importer of fossil fuels from Russia, have at the time of writing not infroduced supply
restrictions.

Source: EU Commission (2022) REpowerEU: A plan to rapidly reduce dependence on Russian fossil fuels and fast
forward the green transition; The White House (2022) Executive Order on Prohibiting Certain Imports and New
Investments With Respect to Continued Russian Federation Efforts to Undermine the Sovereignty and Territorial
Integrity of Ukraine; The White House (2022) FACT SHEET: United States and European Commission Announce Task
Force to Reduce Europe’s Dependence on Russian Fossil Fuels; G7 (2022) G7 Leaders’ Statement May 2022.
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2. Global climate, emissions and adaptation

Despite widespread calls for a
sustainable recovery from the
COVID-19 pandemic, 2021 has
seen arebound in emissions,
increasing use of coal and
worsening climate impacts.

Human influence is warming
the climate at rates
unprecedented for thousands
of years.
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Global mean temperatures continue to rise due to continued global GHG
emissions. Despite calls for a sustainable recovery from the COVID-19 pandemic
and record levels of generation from renewable sources, fossil fuel usage
rebounded strongly in 2021. This has resulted in a rebound in emissions, with initial
estimates for 2021 suggesting that the pandemic-related drop in global GHG
emissions in 2020 has largely been regained.

This section covers the key indicators of global climate change and adaptation in
three subsections:

(a) Global climate change
(b) Global greenhouse gas emissions

(c) Global progress on adaptation
(a) Global climate change

Strengthened evidence on the impact of human activity on our planet has been
accompanied by sustained increases in global temperature and severe weather
events. Despite cooling effects from a La Nina event in 2021, the past seven years
have been the warmest seven years on record.>

The IPCC summarised the latest science on physical climate change in their Sixth
Assessment Cycle Working Group | (WGI) report, presenting unequivocal evidence
for the impact of human influence on the climate (Box 1.2).6 Human activity is
warming the climate by around 0.25°C a decade and is identified as the main
driver of unprecedented changes across our climate system, some of which are
ireversible. Estimated human-induced global warming has reached 1.2°C above
pre-industrial (1850-1900) temperatures (Fig. 1.1).

Box 1.2

IPCC Working Group | Report

The IPCC WGl report presents unequivocal evidence that human influence has warmed
the atmosphere. Rapid and extreme changes across the entire climate system are
evident today and will continue to increase in severity until global CO., followed by long-
lived greenhouse gas, emissions reach Net Zero. Working Group Il and Il are detailed in
Boxes 1.4 and 1.3 below respectively.

* Warming at rates unprecedented for at least 2,000 years. Global surface
tfemperatures from 1970-2019 increased at a higher rate than any other 50-year
period in the last 2,000 years. The likely range of increases in human-induced global
surface temperature is 0.8°C-1.3°C from 1850-1900 fo 2010-2019, accounting for all
the observed 1.1°C warming over that period.

* Evidence of human influence on weather and climate exiremes has strengthened in
the seven years since the IPCC's Fifth Assessment Report cycle. The frequency and
intensity of events such as heatwaves, heavy rainfall, and droughts increase in direct
relation to global warming and evidence on attribution to human influence has
strengthened since the Fifth Assessment Report cycle.
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A strong rebound in 2021 is
estimated to have returned
levels of fossil CO2 emissions to
around pre-pandemic levels.

* Impact of future emissions. Changes for many aspects of the climate system will
become more widespread and/or pronounced with additional warming associated
with future emissions. Some of these changes are irreversible for centuries to
millennia, even if future temperatures are reduced.

« Narrowing of climate sensitivity. The range of the estimated sensitivity of temperature
to atmospheric concentrations of CO2 has narrowed, reducing the likelihood of both
the most optimistic and pessimistic climate futures being realised. This finding makes
climate scientists’ projections on future warming more robust.

* Confidence in reaching Net Zero emissions preventing further warming. Modelling
scenarios suggest that reaching global Net Zero CO2 emissions could result in stable
or slightly declining global temperatures and that reaching global Net Zero
greenhouse gas emissions could result in decreasing global temperatures. This lends
support to the widespread adoption of national targets for Net Zero emissions.

Source: Infergovernmental Panel on Climate Change (2021) Working Group | Summary for Policymakers and
Working Group | Technical Summairy.

(b) Global greenhouse gas emissions

Rapid and deep emissions reductions on the path to Net Zero are required for the
world to meet the Paris temperature goal of keeping warming well below 2°C
above pre-industrial levels and closer to 1.5°C (Figure 1.1). The IPCC's Working
Group lll report provides updates to estimated paths consistent with the Paris
temperature goals and considering recent evolution in GHG emissions (Box 1.3).
The rest of this section assesses progress against these pathways.

* Estimates of the global rebound in emissions differ slightly, but they all
suggest that fossil CO2 emissions had returned to around 2019 levels by the
end of 2021 (emissions estimates for all GHGs have not yet been calculated
for 2020 and 2021 but are expected to have risen by a comparable
amount).

— The Global Carbon Project estimate that fossil CO2 emissions fell by
5.4% in 2020 and increased by 4.8% (range of 4.4-5.4%) in 2021.7

— Work led by RB Jackson recently published in the journal Environmental
Research Letters estimates that a 5.4% fall in fossil CO2 in 2020 has
been followed by a 4.2% increase in 2021.8

— The International Energy Agency (IEA) estimate that fossil CO2
emissions fell by 5.8% in 2020 and have increased by 6% in 2021.°

* These estimates suggest that if emissions in this year (2022) and in coming
years can be put onto a downward path, 2019 could represent the peak of
global fossil CO2 emissions.

¢  GHG emissions over 2010-2019 were higher than in any decade in history,
albeit this decade saw a slowing in the rate of emissions growth compared
to 2000-2009 (Figure 1.2).2

¢ Emissions growth varies widely across regions, with the Middle East and the
Asia and Developing Pacific region showing the fastest growth over 2015-
2019 (Figure 1.3). Over this period, the GHG emissions increase in Asia and
the Developing Pacific was more than double the total increase in emissions
from all other regions. However per capita emissions remain almost 50%
lower than in developed countries in 2019.2
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* The IPCC WGl report found that at least 18 countries,” including the UK,
have sustained reductions in both production and consumption emissions
for longer than ten years, driven largely by power sector decarbonisation,
energy efficiency and energy demand reduction.10

Figure 1.1 Global average surface temperature «
relative to pre-industrial levels
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Source: CCC analysis.

Notes: Each thin line represents a different global temperature dataset. The US National Oceanic and Atmospheric
Administration (NOAA), NASA Goddard Institute for Space Studies (GISS) and European Centre for Mid-Range
Weather Forecasts ERAS (ERA) datasets are expressed relative to 1850 - 1900 using the offset over the1981-2000
period from the HadCRUT5 dataset. Human-induced warming is taken from data informing Chapter 7 of the IPCC's
Working Group | report.

* The 18 countries are Sweden, Romania, France, Ireland, Spain, United Kingdom, Bulgaria, Netherlands, Italy,

United States, Germany, Denmark, Portugal, Austria, Hungary, Belgium, Finland and Croatia.

Chapter 1: The global picture




Record levels of greenhouse
gas emissions were seen over
the last decade, albeit with a
decrease in the growth rate
compared to the previous
decade.

Figure 1.2 Global GHG emissions (1990-2019) and
estimated fossil CO2 emissions (2020-2021)
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The Middle East and Asia and
Developing Pacific countries
saw the fastest rates of
emissions growth over 2015-
2019.

All sectors have options to
reduce emissions this decade,
with many of these at low cost
or delivering cost savings.
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Figure 1.3 GHG emissions by region (1990-2019) «
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Box 1.3

IPCC Working Group lll Report

The IPCC Working Group lll report tracks progress on mitigation, examines future emissions
reduction scenarios and assesses the potential for emissions reductions. Temperatures
stabilising at 1.5°C above pre-industrial levels by the end of the century will require deep
decarbonisation in this decade and subsequent decades, reaching global Net Zero
emissions for CO2 around the middle of the century and for all greenhouse gases in the
second half of the century.

¢ Current emissions. Emissions are increasing across all sectors and emissions over 2010-
2019 were higher than in any decade in history. However, the rate of emissions
growth is beginning to slow, decreasing fo 1.3% over 2010-2019 from 2.1% in 2000~
2009.

* Emissions pathways. Pathways implied by aggregated Nationally Determined
Contributions (NDCs) submitted to COP26 (as set out before mid-October 2021)
would make it likely that warming exceeds 1.5°C this decade, and that
unprecedented rates of decarbonisation would be needed over the period 2030-
2050 to keep end-of-century warming under 2°C.

e Enablers of mitigation. Well-targeted climate policy, increased volume and quality of
financial flows towards low-carbon investment and international cooperation are key
enablers of a strengthened mitigation response. Cost is also an important enabler;
significant cost reductions and increases in deployment have been seen across solar
energy, wind energy and lithium-ion batteries, and the studies assessed by the IPCC
identify potential to abate over half of 2019 emissions levels by 2030 at a cost of
$100/tCO2¢ or less.
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Current global action on
adaptation falls short of what is
required to minimise the level
of future climate impacts, with
lack of financing a key barrier.

e Cities. Urban areas hold significant potential for improving resource efficiency and
lowering GHG emissions. Mitigation strategies vary with city characteristics, but
energy and resource efficiency, electrification and increasing the urban
environment’s carbon uptake and storage are likely to be effective for cities at
different development stages if applied concurrently.

* Mitigation, adaptation and development. Accelerated action on mitigation and
adaptation is required for sustainable development. Shifting development pathways
tfo become more sustainable can increase the range of available mitigation options
and accelerate low-carbon system transitions in society across energy, land use,
industry and infrastructure.

Source: Intergovernmental Panel on Climate Change (2022) Working Group Ill Summary for Policymakers.
Notes: The Report's cut-off of mid-October 2021 preceded COP26, so not all NDCs were included in its assessment.

(c) Global progress on adaptation

More action on adaptation is needed globally. The Glasgow Climate Pact
emphasises the urgent need for action and support to developing countries in
adapting to climate change. It also launched the two-year ‘Glasgow-Sharm el-
Sheikh" work programme to better measure and implement the global goal on
adaptation, running until COP28 in 2023.

In February 2022, the IPCC released its Working Group |l report! with the latest
evidence on climate change impacts, adaptation and vulnerability (Box 1.4). It
reported that while adaptation action is underway around the world, there
remains a significant gap between the implemented actions and those needed to
minimise the level of future climate impacts.

¢ The majority of current adaptation actions are generally valuable but
relatively easier to implement, for example the creation of early warning
systems to alert citizens to forecasted extreme weather enabling them to
make preparations.

e There is only limited evidence of the large-scale transformation and
adaptation of assets and systems to be resilient to future climate conditions
such as the widespread retrofitting of buildings fo adapt to future
overheating risks.

¢ Financing remains a key barrier to adaptation action globally, particularly
in developing countries, with support for exclusively mitigation focused
activities making up two-thirds of total climate finance flows from
developed countries for the most recent reported year (2019).1
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The IPCC's WGl report

assessed evidence on climate Box 1.4
impacts, vulnerability and :
adaptation. IPCC Working Group Il Report

The Working Group Il report assesses the impacts of climate change, considering
ecosystems, biodiversity, and people. It also discusses vulnerability, capacity and limits of
societies and the natural world to adapft to climate change.

* Human-induced climate change has caused widespread impacts, losses and
damage to people and ecosystems around the world. Risks are projected for near-
ferm, mid-term and long-term projections.

— The effects of climate change are not felt equally, with differences in vulnerability
among and within regions; it is often the poorest who are the least able to adapf.

— Climate change impacts are becoming increasingly complex and difficult to
manage, with multiple climate hazards occurring simultaneously and interacting.

— Even temporarily exceeding 1.5°C global warming will result in additional severe
impacts, some of which will be irreversible.

* Adaptation to climate change is reducing climate risks and vulnerability, although
adaptation progress is unevenly distributed.

— Progress has been made in adaptation planning and implementation across
sectors and regions, with multiple co-benefits.

— There are feasible and effective adaptation actions which can reduce risks to
people and ecosystems but there are also adaptation limits with increasing global
warming.

¢ Climate-resilient development combines adaptation and mitigation measures to
enable sustainable development.

— Worldwide climate-resilient development action is more urgent than previously
assessed in the Fifth Assessment Report Cycle.

- Inclusive development choices that prioritise risk reduction, equity and justice can
enable climate-resilient development.

Source: Infergovernmental Panel on Climate Change (2022) Working Group Il Summary for Policymakers.
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3. Global progress towards Net Zero

Progress is being made in key

aspects of the global transition.

This momentum must be
sustained and increased
throughout this decade.

COVID-19 led to a temporary decrease in emissions. Achieving the Paris
temperature goal requires rapid and sustained emissions reductions across the
economy, which will require structural changes and transitions in all sectors.

National and corporate commitments to Net Zero send a signal to stimulate
innovation and demand in low-carbon technologies, which helps to drive cost
reductions. This section presents frends in key aspects of the global transition, with
a focus on those most relevant to the UK.

¢ Power. Global progress in expanding renewable energy capacity (Figure
1.5) and policies to move away from coal and oil is accelerating but still
insufficient to steer a course towards the Paris temperature goal, with gas
use (pre-invasion of Ukraine) projected to continue along historical
trajectories (Figure 1.4).

* Cars. Purchases of electric vehicles continue to soar, more than doubling
between 2020 and 2021 (Figure 1.6). Continued growth relies on expanding
charging infrastructure and access to sustainable supplies of critical
minerals which are increasingly under strain. The full benefits of fransitioning
to electric vehicles requires deeper decarbonisation of the power sector
(Figure 1.4).

¢ Headting. Installation of heat pumps continues to show steady growth of
around 10% per year, with uptake particularly strong in North America,
Europe and China. Heat pumps are increasingly established as the primary
low-carbon heating solution globally, but considerable growth is needed
through to 2030 to be on track towards Net Zero (Figure 1.7).

* Forests. Asrecognised in the Glasgow Leaders’ Declaration on Forests and
Land Use, preservation and restoration of global forests is critical to rapidly
reducing global emissions. Tree cover loss in 2021 is estimated at around 25
Mha (not including gains), a level that has been broadly constant since
2018 (Figure 1.8).

— The primary driver of tropical forest loss is direct human action, such as
clearing for agriculture and forest commodities. While global tropical
deforestation levels have stayed at a similar level, Indonesia has
reduced deforestation levels for the fifth year running, demonstrating
how international standards combined with national policies can
deliver.

- In boreal forests, 2021 had the highest recorded rate of tree cover loss.

This was mostly due to wildfires which have increased in severity as a
result of hotter and drier conditions linked to climate change. 2
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Global energy use is starfing to
fransition but present and H P H
stated policies will not bring Figure 1.4 Global electricity generation by fuel
about the large-scale changes . . .
required in energy use to reach Type 20] 0'2030 (hISTOI’IC dOTO Ond |EA SCGHO”OS)
Net Zero.
40000
35000 -
£ 30000
=
e
c | | u B
S 25000
=
O
S
o 20000 -
c
S
> 15000
S
5 10000
g
w
5000
0 ‘
o o~ o = O O
— — C =
o o S o= 3 O —
N N N % s <= N O
= 3 ‘h—) p—
m Coal m Natural gas 3% 02 =z 2
. (@] B — O
= Oil m Nuclear @0 g g 39
Y =
CCUS ®mHydro S o g
Wind Solar PV S
Other generation
Source: [EA (2021) World Energy Outlook 2021.
Note: 2030 (Net Zero Scenario) shows the sources of electricity generation in 2030 in the IEA Net Zero Energy 2050
scenario which reaches Net Zero COz for the Energy system and industry in 2050. 2030 (current policies) shows the
sources of electricity generation in 2030 in the [EA Stated Policies scenario (STEPS). 2030 (announced ambition)
shows the sources of electricity generation in 2030 in the IEA Announced Pledges scenario (APS).

5 7 Chapter 1: The global picture



Installed renewables capacity,
particularly of solar and wind,
continues to grow year on
year.

Sales of electric cars have
fripled since 2019, reaching 9%
of global car sales in 2021.

Figure 1.5 Global renewables capacity 2011-2021 ‘«
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Source: International Renewable Energy Agency (2022).
Noftes: The figures for hydropower capacity exclude pumped storage hydropower capacity.

Figure 1.6 Global sales and global market share of '«
electric cars 2010-2021
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Heat pump installations are
growing rapidly in many
countries.

The global rate of free cover
loss has not slowed since 2018,
but Indonesia has reduced its
deforestation rate.
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Figure 1.7 Global heat pump installations 2010 -
2020
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Figure 1.8 Global annual tree cover loss 2016-2021
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Chapter 1: The global picture




4. Progress in infernational climate policy

The Glasgow Climate Pact
highlights the risks of exceeding
1.5°C warming and sets out key
actions for countries on NDCs,
climate finance and
adaptation.

Meeting the Paris temperature
goal will require strengthening
and implementation of 2030
emissions reduction targefs.

International climate policy in 2021 focussed on the UN negotiations at COP26. The
resulting Glasgow Climate Pact (Box 1.6) and associated sector-level pledges
strengthened global commitment to climate action, but major gaps remain,
especially in near-term ambition and delivery.

In this section we summairise the key outcomes from COP26 and then set out the
potential emissions pathways and temperature outcomes that they could lead to.

(a) Key outcomes of COP26

The UK COP Presidency helped to deliver meaningful overall progress in
international climate negotiations. This section summarises the findings of the
December 2021 CCC report 'COP26: Key outcomes and next steps for the UK'.

¢ Glasgow Climate Pact. The Glasgow Climate Pact agreed at COP26
represents important progress in the UN climate negotiations. Recognising
the severity of impacts above 1.5°C warming, it resolves to pursue this
target and sets out that this will require a 45% reduction of CO2 emissions
from 2010 levels by 2030 (around a halving of emissions from today’s
levels) 3 along with deep reductions in non-CO2 GHGs, followed by
reaching Net Zero CO2 by mid-century. The Pact sets out the following
actions for countries to take:

— During 2022, revisiting 2030 Nationally Determined Contribution (NDC)
emissions targets to ensure they align with the Paris temperature goal.

— Phasing down unabated coal power and phasing out inefficient fossil
fuel subsidies.

— By 2025, doubling developed countries' collective provision of
adaptation finance (on 2019 levels).

— Establishing the Glasgow-Sharm el-Sheikh work programme to better
measure and implement the Global Goal on Adaptation and the
Glasgow Dialogue to discuss arrangements for the funding of activities
fo avert, minimise and address Loss and Damage (harms caused by
climate change).

* Long-term ambition to reduce emissions has aligned around Net Zero. A
key aim of the UK Presidency was to encourage more countries to set Net
Zero targets. Following COP26 approaching 90% of global emissions are
now covered by a Net Zero target commitment (Figure 1.9).

— Action is now needed to make these targets meaningful and robust.
This can involve, where applicable, clarifying their coverage (CO2 or
all GHGs), placing them in legislation, and setfting out clear pathways
to reach them, as has been done in the UK.

— International commitments should be accompanied by updated

formal submission of Net Zero plans and policies to the UN as Long-
Term Strategies.
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Further progress is needed on
climate finance and
adaptation, particularly around
the delivery of pledged actions
from developed countries
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Near-term ambition remains well short of delivering the Paris temperature
goal. Many countries put forward 2030 Nationally Determined Contribution
(NDC) emissions reduction targets that fall short of alignment to the Paris
temperature goal. (The rate of emissions reduction to meet the UK target is
consistent with Paris-aligned global pathways — see Section 5 below).

— For the G20, assessment by Climate Action Tracker finds that 11
countries, amounting to around 50% of present global CO2 emissions”
have 2030 domestic targets that are insufficient to meet the Paris
temperature goal. As requested by the Glasgow Climate Pact, these
targets should be revisited and the headline emissions reduction
ambition strengthened ahead of COP27.14

— For G20 countries with NDCs rated as ‘almost sufficient' (aligned to
below 2°C, but not to 1.5°C) - the EU, US, Japan, South Africa and
Canadat — the status of implementation policies is mixed. Revised and
strengthened NDCs submitted ahead of COP27 should prioritise clear
plans for delivery and explore further increases in 2030 ambition in line
with the Glasgow Climate Pact.

The rules for implementing the Paris Agreement were finalised. COP26
concluded negotiations on Artficle 4 (timeframes for future NDC
submissions), Arficle é (rules for international tfrading of emissions reductions
and removals), and Article 13 (country reporting of emissions, mitigation
and adaptation actions, and finance contributions).

The 2020 $100 billion goal for climate finance is yet to be delivered.
Developed countries did not meet their commitment to mobilise $100 billion
of climate finance a year by 2020. Delivery of agreed finance
commitments is needed both to support mitigation and adaptation in
developing countries and for maintaining trust and commitment to all goals
of the Paris Agreement. Developed countries must meet this commitment
by 2023 at the latest.

The need for increased focus on adaptation was recognised. Some
additional funding was pledged to the Adaptation Fund and Least
Developed Countries Fund but more needs to be done. Progress on the
Global Goal on Adaptation work programme and on delivering the
developed countries’ committed doubling of adaption finance (see Box
1.6 on the Glasgow Climate Pact) will be of high importance as we look to
COP27, where these topics will be a major focus.

" Counfries’ CO2 emissions as a percentage of global total CO, emissions are calculated using data from Ritchie et
al. (2020) CO2 and Greenhouse Gas Emissions, published online at OurWorldinData.org.

T Countries with NDCs with Climate Action Tracker ratings of ‘almost sufficient’ (the EU, US, Japan, South Africa and
Canada) and ‘1.5°C Paris Agreement compatible’ (the UK) represent around 30% of global CO2 emissions.
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Figure 1.9 Net Zero commitments announced in ‘«
2020 and 2021
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Source: World Resources Institute, Net Zero Tracker (Energy and Climate Intelligence Unit, Data-Driven EnviroLab,
NewClimate Institute, Oxford Net Zero).

Notes: This chart has assumed that countries’ Net Zero Target commitments cover all GHG emissions. For a number
of countries, current scope only covers CO2 and for others, the scope has not been defined. Therefore, this chart
represents the maximum amount of GHG emissions that could be covered by current Net Zero targets.
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COP26 improved the outlook
for global emissions pathways
but a major ambition gap
remains, especially in the near
term to 2030.
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(b) Global emissions reduction ambitions

Full implementation of the NDCs and Net Zero targets brought to COP26 can move
global emissions pathways some of the way towards meeting the Paris Agreement
temperature goal. However, large ambition gaps remain in the near term to 2030,
and the full range of possible warming must be considered in assessing how well
global ambitions address climate change risks (Figure 1.10).

Full implementation of the NDCs and Net Zero commitments could limit
end-of-century warming to just below 2°C. A recent study by Meinshausen
finds that full implementation of COP26 commitments could limit peak
warming to 1.9-2.0°C with a 50% probability (5%-95% range of 1.4-2.8°C).15
This corroborates the findings of analyses by the United Nations Environment
Programme (UNEP) !¢, Climate Action Tracker (CAT)!7 and the IEA'8
immediately after COP26.

Major progress must be made on near-term emissions reduction. All
estimates of post-COP26 global pathways show large gaps in global
ambition to 2030. This lack of ambition calls into question the credibility of
Net Zero goals and risks warming of well above 2°C.

The COP26 sector pledges on forests, methane, fossil fuels and transport
could help close some of the emissions reduction gap to 2030. The Energy
Transitions Commission (ETC) and CAT have assessed the maximum
potential of sectoral pledges suggesting that, in combination with NDCs,
they could reduce 2030 emissions by around 20-25% from the ‘current
policies’ trajectory. This is around half of the reduction estimated to be
needed to limit warming to 1.5°C (Figure B1.6).

— The UK should take a leading role in ensuring that these pledges result
in meaningful policy action through supporting creation of
governance and delivery mechanisms and, where applicable,
securing further signatories.
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Analysis shows continuing with
existing policies is likely to result
in around 2.7°C of warming.
Even full implementation of
COP26 NDCs and Net Zero
targets is unlikely to limit
warming to 1.5°C.

Figure 1.10 Post-COP26 global emissions pathways
2000-2100

70

° 60
o
O 50 \
=
[0) N
e 40
ko) o\
2 30 \ +2.7°C
S N
o \ N +2.4°C
w 20 ~
5 N S =
g 10 . - +1.8°C
3 N_‘—:-_--+l7°
2 0 . - ./°C
§ +1.5°C
5 -10
©
a -20
k) ) o) ) ) ) o) ) ) ) ) N
(V) o (@] (@} (@] o o o (@] (@] o —

o — N w S (S o~ 03] O o

o (@] o (@) o (@] (@} (@] o o o
mmm— >50% 1.5°C range >67% 2°C range
— Historical Emissions NDCs and Net Zero targets (optimistic)

NDCs only — FXjsting policies

= >50% 1.5°C median — = >67% 2°C median

Source: IPCC, Climate Action Tracker, CCC analysis.
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with a >50% probability and b) 2°C with a >67% probability from the scenario database used by the IPCC Sixth
Assessment Report. The dashed lines represent the medians of these ranges. Ranges for median end of centfury
warming are +2°C to +3.46°C for the existing policies scenario, +1.9°C to +3°C for the NDCs only scenario (‘2030
Targets only') and +1.5°C to +2.4°C for the NDCs and Net Zero targets (optimistic) scenario (‘Optimistic scenario —
Net Zero pledges’). Aggregation of greenhouse gas emissions is done using the global warming potential metric at
fime horizon of 100 years. Values from the IPCC 5th Assessment report are used, with a methane correction factor
applied to Climate Action Tracker values which have been calculated using AR4 GWP values with a 100-year tfime
horizon.
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The sectoral pledges made at
COP26 have potential to
contribute to near-term
emissions reductions if they are
followed up with meaningful
policy action.
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Box 1.6

COP26 sectoral pledges and declarations

The sectoral pledges and declarations made at COP26 sit outside the formal UN system
of NDCs, so could - if carried through - result in additional emissions reductions to 2030
and beyond.

The Energy Transitions Commission (ETC) estimated the NDCs, forest, coal, transport and
power sector pledges together to bring up to 9.5 GtCO2 in emissions reductions, reducing
the 2030 CO2 emissions gap to 1.5°C by about 40% (Figure B1.6).

If all signatories to the Methane Pledge achieved its 30% reduction this could lower
methane emissions to ~48 MICH4 below the 2030 baseline estimate (48 MtCHais
~1.3GtCO2¢). This is around 40% of the 130 MtCH4 reduction ETC estimate to be in line with
limiting warming to 1.5°C. Altogether, full delivery of COP26 NDCs and sectoral pledges
could amount to around a 10.8 GtCO2e reduction, just under half that needed by 2030 to
be on a 1.5°C frajectory.

Figure B1.6 Impact of COP26 commitments and
pledges on the 2030 CO2 emissions gap
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Source: Energy Transitions Commission (2021) Assessing the commitments from COP26.

Notes: The ETC estimates of the CO2 emissions reductions from NDCs in 2030 are calculated by taking the
midpoint of the Climate Action Tracker estimates of the impacts of conditional and unconditional NDCs. ETC
estimates of CO2 reductions resulting from pledges and declarations have been adjusted to take account of
reductions covered by NDCs. The emissions gap represented in this chart assumes that CO2 emissions will need
to fall fo around 21 GtCO- by 2030.

Source: Energy Transitions Commission (2021) Assessing the commitments from COP26.
Notes: Methane to COe is calculated on a 100-year GWP-basis.
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5. The UK's international role in 2022 and beyond

The ambition of the UK's NDC
can provide leadership on the
global stage. The UK should
now focus on delivery, to
demonstrate putting ambition
into practice.

This section considers the international role of the UK following COP26. This includes
the UK's 2030 emissions target, the actions needed from the UK resulting from the
Glasgow Climate Pact and COP26 Pledges, and the UK's intfernational climate role
through 2022 as outgoing president of the UN COP process. It also sets out the
Committee view on the forthcoming UK Strategic Framework 2030 on International
Climate and Nature Action.

(a) The UK'’s Nationally Determined Contribution (NDC)

* The UK NDC is ambitious and consistent with the Paris temperature goal
(Figure 1.11). The at least 68% emissions reduction on 1990 levels was set in
line with the Committee’s independent advice. This was set out in our 2020
Sixth Carbon Budget report, which took a holistic approach, considering alll
aspects of the UK's contribution to tackling climate change, including
assessing a ‘fair and ambitious’ contribution from the UK to the Paris
Agreement.!?

— The UK NDC involves around a 55% reduction in COz from 2010 to 2030,
excluding international aviation in line with UN convention. This is
greater reduction in CO2 emissions than global scenarios consistent
with 1.5°C (-45% from 2010 to 2030). It also involves earlier, faster
deployment of low-carbon solutions than those scenarios. Figure 1.11
shows the UK targets in the global context in terms of all GHGs.

— In Climate Action Tracker’s assessment of domestic targets for 40 of
the highest-emitting countries and the EU, the UK is the only one with a
domestic 2030 target considered to be compatible with 1.5°C.20

¢ The Committee’s view is that the UK should focus on delivery of the NDC.
Demonstrating that ambitious domestic emissions reductions can be
delivered is key to influencing and encouraging others. Delivery will also
help global efforts through driving low-carbon technology development
and cost reduction.

* The UK’s NDC should be updated to clarify how it will be delivered. We
recommend that the NDC's technical annex - the Information to facilitate
Clarity, Transparency and Understanding (ICTU) —is updated to detail its
delivery through the Net Zero Strategy and other plans (e.g. the Energy
Security Strategy). It should set out expected sector contributions including
the amount of removals. It should also explain the UK's approach to the
Just Transition; public engagement and participation; governance,
accountability and reporting; and how adaptation is being integrated into
the delivery of the NDC. We note that legislating the NDC info domestic
climate law remains an option in the future.
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The rate of emissions reduction
implied by the UK NDC is
consistent with the rates of
reduction in 1.5°C and 2°C-
compliant scenarios from the
IPCC.

The Government should be
proactive in following up on
COP26 agreements and
pledges with meaningful policy
action.
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Figure 1.11 UK commitments in a global context «
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Noftes: Aggregation of greenhouse gas emissions is done using the global warming potential metric at time horizon
of 100 years. Values from the IPCC 5th Assessment report are used, with a methane correction factor applied to
Climate Action Tracker values which have been calculated using AR4 GWP values with a 100-year time horizon. The
shaded ranges are calculated from the global emissions scenario categories used by the IPCC Sixth Assessment
Report. The reductions implied by the UK NDC and UK Net Zero commitment consider UK emissions with the
exclusion of international aviation and shipping. The percentage reduction implied by the UK NDC will depend on
the baseline used; a 2010 baseline corresponds to a 58% reduction in GHG emissions (excluding IAS) by 2030 and a
2019 baseline corresponds to a 42% reduction by 2030.

(b) UK actions on COP26 Pledges and Glasgow Climate Pact

¢ The UK Government must ambitiously and transparently lead by example
across all Glasgow Climate Pact commitments and COP26 Pledges signed
by the UK. The Committee intends to monitor both the UK’'s domestic
compliance and international role in supporting the COP Pledges and
Glasgow Climate Pact commitments (Box 1.7).

¢ Ensure all UK international climate finance commitments are delivered
including the £11.6 billion from 2021/2022 to 2025/2026, the extra £1 billion in
2024-2025 announced at COP26 to support clean technology and green
infrastructure, and the 30% allocation to climate financing for green growth
from British International Investment (formerly CDC Group plc).2!

¢ The Government should set out its approach to meeting COP26
commitments and pledges before COP27 (Box 1.7), explaining how
domestic compliance and achievement will be ensured and how the UK
will support these initiatives internationally.
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¢ The Government should set out how it intends to support the Global
Methane Pledge by committing to reducing domestic methane emissions
by at least 30% by 2030 on 2020 levels, and by clarifying longer-term UK
ambition for methane reduction (this was not separately identified within
the UK Net Zero Strategy).

* The Breakthrough Agenda across power, road transport, steel and
hydrogen could be an effective delivery mechanism across many Pledges.
We welcome and strongly encourage the UK COP Presidency commitment
to establish the Global Checkpoint Process to annually tfrack and review
progress through to 2030.

¢ The Just Energy Transition Partnership with South Africa, which promised a
$8.5 billion support package from the EU, France, US and UK to facilitate a
timely and fair transition from coal power, sets an important example for
fransition partnerships with other countries. Before COP27, the partnership
should set out implementation progress and learnings on how this model
could be replicated in other sectors and countries.

¢ International Carbon Markets (Article 6 of the Paris Agreement) agreed at
COP26 can play a key role in increasing global ambition. While the
Committee’s advice is that the UK should not use international credits to
meet UK carbon budgets, the UK should support the operationalisation of
Arficle 6 through capacity building, support in meeting reporting
requirements and developing policy on linkage with voluntary carbon
markets (see Chapter 14).

The CCC will begin to monitor
progress against Glasgow Box 1.7
Climate Pact commitments
and COP26 sector pledges and
commitments.

COP26 Pledges and Glasgow Climate Pact commitments

The Committee will begin to monitor progress against the following Glasgow Climate Pact
commitments and COP26 sector pledges and commitments.

¢ Global Methane Pledge: commits signatories to contribute to a global effort to
reduce methane emissions by at least 30% from 2020 levels by 2030. Domestically, the
Committee’s scenarios to achieve the UK's NDC involve a 32% methane reduction
from 2020 to 2030. The Government’'s Net Zero Strategy adopted similar ambitions
across the economy but did not split out the trajectories for different gases — this
frajectory must now be clarified in line with the Methane Pledge. The UK should
continue to support the operationalisation of the Global Methane Pledge.

¢ Global Coal to Clean Power: The Pledge includes commitments to fransitioning away
from unabated coal power generation in the 2030s and ending international support
for unabated coal-fired power generation. Recognising the UK's domestic success in
reducing coal power generation, the UK should continue to support international
efforts to reduce coal use, such as the Powering Past Coal Alliance. The South Africa
Just Energy Transition Partnership is a key opportunity and a model for providing UK
financial and technical support to enable other countries to transition away from
coal.

* Glasgow Climate Pact commitment to phasing out inefficient fossil fuel subsidies: The
UK should continue to work within the G7 and G20 to ensure that repeated
commitments to phase out inefficient fossil fuel subsidies result in measurable progress
in 2022.

— We reiterate our recommendation from the Committee’s COP26 report that HM
Treasury initiate a review of the role of tax policy in delivering Net Zero, including
addressing any preferential tax freatments that could be considered o be a fossil
fuel subsidy (see notes below).22
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- The UK Government should also consider other international levers it could use to
reduce fossil fuel funding, such as building on the Glasgow Finance Alliance for Net
Zero and undertaking a reciprocal peer review of fossil fuel support through the
OECD process to improve transparency and accountability.

* Glasgow Leaders’ Declaration on Forests and Land Use: The UK should continue o
support international efforts to reduce deforestation. Some progress has been made
on tackling illegal deforestation in UK supply chains and implementing agricultural
reform through the Agriculture Act. Defra should continue to support the Taskforce
on Nature-related Financial Disclosures. BEIS and FCDO should use the Forest,
Agriculture and Commodity Trade (FACT) Dialogue to raise global standards on
deforestation policy and ensure that producer countries have the right tools for
sustainable production and trade. Domestically, the UK should set out how it intends
fo achieve the long-term woodland cover ambitions set out in the Net Zero Strategy
and Environment Act consultation on environmental targets (see Chapter 8),
improve its collection of data on international land use emissions that arise from UK
consumption, particularly from deforestation, and develop new policy to remove
unsustainable legal deforestation from UK supply chains (see Chapter 14).

* Declaration on accelerating transition to 100% zero emission cars and vans sales by
2035 in leading markets: UK domestic policy is aligned to the Declaration. The Road
Transport Breakthrough has a wider signatories list, demonstrating potential for the UK
to engage bilaterally and internationally to advocate for all major car markets and
manufacturers to commit to ending the sales of light duty pefrol and diesel vehicles.

¢ Aviation and Shipping: The UK is a signatory to the COP26 International Aviation
Climate Ambition Coadlition, and COP26 Clydebank Declaration for Green Shipping
Corridors. The UK must lead by example through delivering on its inclusion of these
sectors in its Net Zero commitments (see Chapters ? and 10) and encouraging others
fo bring aviation and shipping within their targets. The UK must continue fo work to
advance meaningful progress on the climate ambitions of the International Civil
Aviation Organisation (ICAO) and International Maritime Organisation (IMO). In
particular, the UK should use the 415t ICAO General Assembly to try and strengthen
CORSIA (Carbon Offsetting and Reduction Scheme for International Aviation).

Source: CCC (2021) COP26 — Key Outcomes and Next Steps for the UK.
Notes: The CCC does not consider that any fossil fuel subsidies should be classed as ‘efficient’ in the UK, given

that other mechanisms are available to support vulnerable consumers with their fuel bills.

(c) Implications for UK adaptation action

For the UK to effectively support international efforts on climate change
adaptation an ambitious, cross-cutting and well-implemented domestic
adaptation programme is essential. This can help serve as a template for what a
credible response to the climate risk challenge can look like beyond the UK.

In addition to demonstrating good practice through its domestic adaptation
efforts, the UK should continue to support adaptation infernationally through and
beyond the UK's COP Presidency.

e This includes maintaining a broadly 50:50 split between mitigation and
adaptation in UK International Climate Finance, supporting constructive
dialogue on loss and damage, and collaborating intfernationally to support
further understanding and action on adaptation, such as through the
Adaptation Research Alliance launched at COP26.

— As climate finance actions are not fully separable from broader
development support, Official Development Assistance should be
restored to 0.7% of Gross National Income once the conditions
originally set out by HM Treasury are met.
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The UK should maintain its
diplomatic effort on climate
change and continue fo
prioritise strong climate
leadership.

The Strategic Framework 2030
should set out a cohesive
Government plan on
advancing international action
on mitigation, adaptation and
nature that spans departments
and involves the UK leading by
example.

¢ The UK should also set out a frequency with which it intends to update its
Adaptation Communication to help these genuinely drive enhanced
ambition on adaptation, similar to the NDC ambition cycle. The UK should
act as a champion for this.

(d) The UK’s international role after COP26

COP26 secured an increase in global mitigation ambition and demonstrated
countries’ ongoing commitment to the multilateral climate process. Over the
coming year, all countries will need to focus on franslating their enhanced
commitments into policy action and addressing remaining gaps across all three
goals of the Paris Agreement on the road to COP27.

As outgoing COP President, the UK should maintain its diplomatic effort on climate
change, focusing on issues including 2030 mitigation ambition, climate finance
and the phaseout of fossil fuel subsidies. The UK should also seek to build on the
international collaborations achieved over the past year. Partnerships such as the
South Africa Just Energy Transition and the UK-India Climate Finance Leadership
Initiative are an important step in unlocking the benefits of energy transition
around the world and should be implemented at pace and replicated elsewhere.

Above all, it is crucial that the UK consistently demonstrates strong, proactive
climate leadership both at home and through wider international actions. This
leadership must extend to areas such as trade policies and consumption emissions
and Chapter 14 sets out the Committee’s view on these areas.

The Strategic Framework 2030 should set out a cohesive Government plan on
advancing international action on mitigation, adaptation and nature that spans
departments and involves the UK leading by example.

In March 2022 the Government issued a Call for Views on the UK 2030 Strategic
Framework intended to guide the UK's longer-term role in tackling climate change
and biodiversity loss around the world. The Committee’s views are set out in Box
1.8.

Box 1.8

UK Strategic Framework 2030

The UK Strategic Framework 2030 on International Climate and Nature Action will set out
the Government’s vision for the UK's long-term role in tackling climate change and
biodiversity loss around the world. It seeks to take an integrated approach to climate
change mitigation, adaptation and resilience, and the protection, conservation and
restoration of nature.

Following COP26, climate must continue to be a top international priority for the UK to
ensure that the legacy of the UK Presidency is a success. International collaboration on
climate can also bring benefits for domestic action, with global advances offering
opportunities to further reduce costs and grow markets for key low-carbon technologies.

The Committee welcomes the Strategic Framework as a means of refining and
strengthening the UK's approach to supporting efforts to drive ambition, reduce emissions
and adapt to climate change around the world. The Committee suggests that the
framework sefs out:

« How the UK’s relative experience in implementing Net Zero and adaptation
approaches can be shared with partners around the world. This should look at
strengthening existing programmes such as UKPACT, 2050 calculator and the NDC
partnership, and establishing new offers to effectively respond to the capacity needs
of international partners, particularly in middle and low-income countries.
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e Appropriate resourcing of the UK’s diplomatic network and funding of International
Climate Finance to reflect the UK's ongoing ambition to be a global leader on
climate and climate’s position as HMG's top international priority as set out in the
2021 Integrated Review.2 The framework should also set out plans to maintain and
develop the wider international energy and climate capability built up across HMG
in the run up to, and at, COP26.

* How the UK will use its diplomatic, financial, economic, and other strategic levers to
press for genuine action and high ambition from the G7 and G20 on emissions
reduction, adaptation and finance.

¢ How mitigation and adaptation will be fully infegrated into UK Official Development
Assistance (ODA) programmes, ensuring FCDO is supporting climate-resilient
development. The UK should support sustainable development which recognises
synergies between mitigation and adaptation interventions and reduces tfrade-offs.

¢ The UK should support locally-led adaptation, developing partnerships with local
communities and Indigenous Peoples for sustainable land management, increasing
biodiversity and minimising maladaptation.

The Committee will continue to support the UK's international climate effort through the
CCC'’s international programme. This involves sharing the experience and insights from
our work in the UK with other countries and collaborating with established and new
climate councils through the International Climate Councils Network (Box 1.9).

Source: Defra (2022) Call for Views — 2030 Strategic Framework on International Climate and Nature Action.

Box 1.9

International Climate Councils Network

At COP26, the Committee, in partnership with 20 other Climate Councils from across six
continents, formally launched the International Climate Councils Network (ICCN). As new
Climate Councils are established the ICCN is growing, numbering 23 councils in May 2022.

The ICCN's mission is to foster collaboration between existing Climate Councils and act as
a focal point for other governments interested in strengthening their national climate
governance through the intfroduction of expert and independent advisors. The ICCN is an
open and collaborative initiative that takes an inclusive approach to participation. It is
jointly owned, and coordination is rotated among the participant councils. The 2022
steering group consists of the Canada Climate Institute and Canada Net Zero Advisory
Board, France High Council on Climate, and Guatemala Climate Change Science
System. As part of its launch, the ICCN issued an open letter to heads of Government of
the Parties to the UNFCCC signed by the chairs of 19 Councils. This noted that the 2020s
must be the decade of implementation and highlighted the value of Climate Councils to
support Government in this task. The letter set out the following five principles for enabling
Councils to undertake their role effectively:

* Arobust grounding in the latest climate science, as exemplified by the assessments
of the Intfergovernmental Panel on Climate Change (IPCC), supported by strong
expertise across relevant economic, physical, ecological and social sciences.

* A mandate to provide independent, evidence-led advice to and assessment of
action by Government and stakeholders on climate mitigation and/or adaptation,
with sufficient resources to deliver on that mandate.

* Aremit to produce advice on the socioeconomic aspects of the climate fransition to
ensure that it is procedurally and substantively fair.

¢ A consultative and impartial approach to engaging stakeholders to help develop
consensus and steer policy action, particularly in critical and/or challenging areas.

* Asharp focus on strengthening and aligning adaptation, mitigation and just
fransition efforts, and improving their integration — all three are essential to effective
climate action.

Source: International Climate Councils Network (2021) The role of advisory climate councils in supporting world
leaders to deliver on the Paris Agreement.
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Infroduction and key messages

The UK Government’s new Net Zero Strategy,! together with its many
accompanying publications, lays out a broad set of plans and policies required to
reduce the UK's territorial emissions, including international aviation and shipping.

This chapter summarises the ambition and approach taken in the Net Zero Strategy
and presents progress in the UK’s reduction of emissions. We assess the
Government’s policies and plans, identify major risks and summarise our
recommendations to departments for the coming year.

Our assessment in this chapter, and throughout this report, includes a new set of
indicators developed as part of a broader refresh of how the Committee monitors
and assesses progress. With the publication of the Net Zero Strategy, we can start
to assess progress against the Government’s own plans. Details on how we monitor
progress are outlined in the accompanying Monitoring Framework and are
summarised in Box 2.1.

Our key messages are:

¢ Emissions. UK greenhouse gas emissions were 447 MtCO2e in 2021, including
the UK’s share of international aviation and shipping emissions. This is 47%
below 1990, a decrease of 10% on 2019 emissions but an increase of 4% on
2020 emissions, which were low due to the effects of the COVID-19
pandemic. UK consumption emissions, which include emissions embedded
in imports, fell by 29% from 1990 to 2018.

¢ The Net Zero Strategy. The UK Government has taken an important step with
the publication of the Net Zero Strategy, detailing plans of a pathway that,
if achieved, would meet the Fourth, Fifth and Sixth Carbon Budgets and the
2030 Nationally Determined Contribution (NDC). It has made several
commitments, including — but not limited to — the following targets and
ambitions that are pivotal to achieving the maijority of the emissions
reduction:

— Electricity supply. Fully low-carbon electricity supply by 2035,
underpinned by 50 GW of offshore wind capacity” by 2030.

— Surface transport. End of sales of conventional fossil-fuelled cars and
vans by 2030.

— Buildings. At least 600,000 heat pump installations per year by 2028
and as many homes as possible reaching at least a ‘C’ efficiency
rating by 2035.

— Manufacturing and construction. Industrial emissions to be reduced 63-
76% on 2019 levels by 2035.

— Greenhouse gas removals. 5 MICO2 per year of engineered
greenhouse gas removals by 2030 and 30,000 hectares per year of
new free planting by 2025.

" The Energy Security Strategy increased the offshore wind target to 50 GW from the 40 GW target in the Net Zero
Strategy.
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* The Government’s narrow approach. The Government has made a clear
choice to rely heavily on technology, with much less focus on efficiency
improvements and demand management across the economy. This is a
relatively narrow approach that could lead the UK down a more expensive
path to Net Zero, with a higher risk of failure and energy insecurity. It also
misses the opportunity to maximise on co-benefits to the transition via
improvements to health through more comfortable homes, reduced air
pollution, healthier diets and more active lifestyles.

* Tracking tangible progress. With an emissions path set for the UK and the
Net Zero Strategy published, greater emphasis and focus must be placed
on delivery. This is needed for the UK's climate ambitions to be credible.
Recent uptake of electric cars is very positive — as with renewable
electricity, the combination of cost reductions over the last decade and
the policy framework now in place provide confidence that the necessary
progress will be made in deployment. However, outside these bright spots,
we are not seeing the necessary progress across a wide range of areas.

* The Fourth Carbon Budget. The majority of the required emissions reduction
for meeting the Fourth Carbon Budget (2023-2027) has sufficient plans,
predominantly in the electricity supply and surface transport sectors,
however, some risks remain and meeting the target will depend on near-
term macroeconomic trends. It should be noted that meeting the Fourth
Carbon Budget is not sufficient to be on track for the later targets.

¢ The 2030 NDC, the Sixth Carbon Budget and Net Zero. There are significant
delivery risks to meeting the 2030 NDC — which supersedes the Fifth Carbon
Budget as the appropriate level of reduction on the way to Net Zero — and
the Sixth Carbon Budget (2033-2037), as well as the long-term goal of Net
Zero by 2050. There are risks in all sectors, although surface transport and
electricity supply have the most credible plans. Buildings, agriculture and
land use pose the largest risk.

* Mitigating risk. Not all policies will deliver as planned. Some may be more
successful than expected, while others will fall behind. The Net Zero Strategy
sets a pathway to deliver the necessary emissions reductions, but takes an
approach that does not include significant ambition to reduce consumer
demand for high-carbon activities (e.g. through healthier diets, or curbs to
growth in aviation demand). Given the range of delivery risks highlighted in
this report and the lack of progress seen in many areas to date, the Net
Zero Strategy is not fully credible until the Government develops and begins
tfo implement contingency plans. These should broaden the Government's
approach, in particular by including demand-side policies. It would be
particularly risky to compensate shortfalls in delivery with extra engineered
CO2removals, given the already high reliance on these in the Strategy.

This chapter is followed by 11 sectoral chapters, giving more detail of our
assessment within each sector. The final chapter of the report then discusses
progress in enablers of the transition including governance, public engagement,
fair funding and affordability, workers and skills and business and investment.

We assess progress according to our own sector definitions, which are aligned with
the policy levers for emissions reduction. These are broadly similar to those in the
Government’s Net Zero Strategy, but with a few notable differences outlined in our
accompanying Monitoring Framework.
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The rest of this chapter is laid out as follows:
1. Ambition and approach in the UK’s Net Zero Strategy
2. The proposed UK ETS cap
3. Progress in reducing UK emissions
4. Indicators of progress
5. Assessment of policies and plans
6. Progress against last year’s recommendations

7. Recommendations and risks

Box 2.1

How we monitor progress

This year sees a change in approach to our progress monitoring. With the publication of
the Net Zero Strategy, we can start to assess the Government’s progress against its own
plans. We are shifting our focus and developing a comprehensive set of indicators to
frack real-world progress across the economy, to ensure enablers are put in place and
blockages are removed. A full description of how we monitor progress from 2022 onwards
is given in our accompanying Monitoring Framework.

Each year we report on annual progress in each sector and in the cross-cutting enablers
of the decarbonisation transition, including:

e Emissions. We monitor progress in ferritorial and consumption emissions and compare
to the Government's pathway for the former.

¢ Indicators of progress. By fracking sectoral and cross-cutting enabling indicators
against required pathways or benchmarks, we assess the delivery of the
Government’s many policies, plans and commitments. Some of these are relevant to
enable the required emissions reduction in the future and others are needed to see
the required emissions reductions today. In cases where the Government has not
provided sufficient detail, we track against our own Balanced Pathway.

¢ Progress in policy development. Policy progress in the past year is summarised, with
remaining gaps highlighted.

* Assessment of policies and plans. Emissions savings from the Government's various
measures are estimated, currently up to the Sixth Carbon Budget. The policies and
plans for each set of measures are then assessed to determine if they are credible
and on track. These are presented as sectoral and cross-economy charts that
indicate the proportion of required abatement that either has credible plans; has
some risks; has significant risks; or has insufficient plans. Also presented are policy
scorecard tables providing a more detailed assessment at a sub-sector level.

¢ Recommendations to each department. These are included as a separate Annex
and are available on our website in sortable and filterable tables with a summary
provided in the report. These recommendations are scored in the following year’s
Progress Report. A summary of the priority recommendations is given here.

* Identifying risks. We identify major risks fo achieving emissions reduction targets
together with mitigating actions. In some cases, the risks result from the inherent
reliance on new technologies and new ways of doing things. In others, there may be
fewer inherent risks, but the policy framework does not yet provide confidence that
full delivery will ensue.
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The Government’s Net Zero Strategy presents a wide-ranging set of plans and
policies, detailing how each sector in the economy will contribute to the path to
Net Zero, including the UK’s share of international aviation and shipping. It has
broadly appropriate ambition in emissions reduction in each sector, and in the
adoption of key technologies.

While its proposed pathway is similar fo the CCC's, the Government has made a
relatively high-risk choice to rely heavily on tfechnology to reach its targets, with
much less focus on efficiency improvements and demand management across
the economy. This is a narrow approach that could lead the UK down a more
expensive path to Net Zero, with a higher risk of failure and energy insecurity. It also
misses the opportunity to maximise on co-benefits to the transition via
improvements to health through more comfortable homes, reduced air pollution,
healthier diets and more active lifestyles.

¢ The Government's emissions pathway” is presented as a range reflecting
how uncertainties in future macroeconomic trends affect future emissions,
from which a central pathway can be determined (Box 2.2).

— The Government’s central pathway would, if delivered successfully,
meet the Fourth, Fifth and Sixth Carbon Budgets and the 2030 NDC
(Figure 2.1).

— However, if future macroeconomic trends lead to emissions tfowards
the upper range of the pathway, the 2030 NDC and the Sixth Carbon
Budget would not be met, even assuming full delivery of the policies
(Figure 2.1).

¢ The Government’s pathway for emissions is similar to the CCC's Balanced
Pathway in the 2030s (Figure 2.2), with lower forecasted emissions in the
2020s.

— In 2020 this is due to a more comprehensive modelling by the
Government of the effects of the COVID-19 pandemic across the
economy.

— In the mid-2020s, this is primarily due to Government assuming a much
faster phase-down of unabated gas generation in the electricity
supply sector. There are also sizeable differences in buildings and land
use, in both cases due to different assumptions regarding expected
emissions before policy savings are considered (Box 2.2).

¢ There are differences between the Government and the CCC in ambition
between sectors in 2035 (Figure 2.3).

— Government's expected emissions are higher in the fuel supply sector,
due to an unambitious North Sea Transition Deal? and, to a lesser
extent, in the aviation sector, due to a lack of demand management.

" The Government’s pathway is taken from the Net Zero Strategy, with aviation updated to use the latest pathway

from the Jet Zero Strategy consultation.
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The UK Government should
pursue demand-side options as
part of good risk management
and given the significant co-
benefits.

— The Government’s expected emissions contfinue to be lower in the
buildings sector, primarily due to the aforementioned assumptions
when determining the expected emissions before policy savings (Box
2.2). However, this sector has significant delivery risks (see Chapter 4 on
Buildings).

¢ The Government has made a number of commitments, including, but not
limited fo, a set of “targets and ambitions” that are pivotal to achieving the
majority of emissions reduction by the Sixth Carbon Budget (Table 2.1).

¢ The Government has made a clear choice to focus primarily on
technological solutions with much less emphasis on demand-side action
with:

No stated ambition for reducing consumption of meat and dairy.

No stated ambition for aviation demand management.

Limited detail on targets for shiffing fravel from cars to public transport,
cycling and walking.

A bigger focus on carbon capture and storage (CCS) and on
hydrogen in manufacturing and construction than on resource- and
energy-efficiency.

* This choice to focus on technology is also apparent in the Government’s
2050 Net Zero scenarios, which have a strong reliance on engineered
greenhouse removals and aviation technology (Box 2.3). This reliance on
removals is particularly risky without a strategy to free up UK land for
biomass, to be used with CCS. In the CCC's pathways this is done via
shifting to diefs with less meat and dairy, but the Government's approach
relies on optimistic levels of innovation and productivity improvements.

We recommend that the Government develops policy options and begins to take
steps tfowards supporting low-carbon consumer choices to help mitigate risks in
meeting the carbon budgets. In particular, there are opportunities on fravel
demand and diet change (see Chapters 3, 8 and 9 on surface fransport,
agriculture and land use, and aviation respectively).

While the majority of the UK's emissions come from England, there are important
contributions from Scotland, Wales and Northern Ireland, which each have their
own emissions reduction targets and plans, and where many of the key policy
levers are devolved. Scotland and Wales have more emphasis on demand-side
action than the UK, with Wales being the only of the UK nations with a policy
proposal to address a shift to low-carbon diets (Box 2.4).
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If delivered, the Government’s
central pathway would meet
all Carbon Budgets and the
2030 NDC. However, there are
risks to meeting both the NDC
and the Sixth Carbon Budget,
even assuming full delivery of
policies, due to uncertainties in
future emissions originating
from uncertainties in
macroeconomic trends.
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Figure 2.1 Government pathway and historical
emissions compared to legislated targets

700

600 -

500 ° -

400 =

300

200 —

Average emissions (MtCO,e)

100

CBI CB2 CB3 CB4 CB5 CB6*
(2008-2012) (2013-2017) (2018-2022) (2023-2027) (2028-2032) (2033-2037)

Government pathway e Historical emissions =NDC (2030) = Carbon Budgets
(*IAS in CBé only) (no 1AS)

Source: CCC (2020) The Sixth Carbon Budget:; BEIS (2021) Net Zero Strategy: Build Back Greener; DT (2022) Jet zero:
further technical consultation; BEIS (2022) Final UK greenhouse gas emissions national statistics: 1990 to 2020; BEIS
(2022) Provisional UK greenhouse gas emissions national statistics 2021; CCC analysis.

Nofes: Global warming potentials from IPCC ARS without feedback are used. The CB3 historical value is the
average emissions in years 2018-2021. When 2022 emissions data is available, the average emissions over the CB3
period may rise due to continued rebound from the pandemic but CB3 will still be comfortably met.

* The UK's share of emission from international aviation and shipping (IAS) is included in CBé only and removed from
the emissions and pathway in all other periods to enable direct comparison with the targets.
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The Government’s expected
emissions are similar to the
CCC'sin the 2030s and lower in
the 2020s, predominantly due
to different assumptions in the
generation mix for electricity
supply.

In 2035 the Government
expects higher emissions than
the CCC in fuel supply, due to
a weak North Sea transition
deal. This is largely balanced
by lower expected emissions in
buildings, which has significant
delivery risks.

Figure 2.2 Comparing the Government and CCC
pathways
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Source: CCC (2020) The Sixth Carbon Budget; BEIS (2021) Net Zero Strategy: Build Back Greener; DfT (2022) Jet zero:
further technical consultation; CCC analysis.

Notes: The aviation pathway has been updated with respect to the Net Zero Strategy to the latest from the Jet Zero
Strategy and the UK share of emissions from international aviation and shipping (IAS) is included in both pathways.
Global warming potentials from IPCC AR5 without feedback are used. The CCC pathway has higher emissions in
2020 as it only modelled pandemic effects for IAS in 2020.

Figure 2.3 Government and CCC pathway
comparison in 2035
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Source: CCC (2020) The Sixth Carbon Budget; BEIS (2021) Net Zero Strategy: Build Back Greener; DT (2022) Jet zero:
further technical consultation; CCC analysis.

Notes: The aviation pathway has been updated with respect to the Net Zero Strategy fo the latest from the Jet
Zero Strategy and international aviation and shipping (IAS) is included in both pathways. Global warming
potentials from IPCC ARS without feedback are used.

Progress in reducing emissions: 2022 Report to Parliament 82




Table 2.1
Key Government commitments compared to the CCC

Sector Key Government commitment CCC Balanced Net Zero Pathway

Surface transport End of sales of fossil-fuelled cars and vans by 2030 2032

Electricity supply Fully low-carbon electricity supply by 2035 The same

The above is underpinned by 50 GW offshore wind 40 GW
capacity” by 2030

Buildings At least 600,000 heat pump installations / year 900,000
installed by 2028

As many homes as possible reaching af least a ‘C’ Not specified*
efficiency rating by 2035

Manufacturing and Industrial emissions to be reduced by 63-76% on 2019 Similar (71%)
construction levels by 2035

Agriculture and 30,000 hectares / year of new woodland creation by The same
land use 2025

Engineered removals 5 MtCO2/year of engineered greenhouse gas The same
removals by 2030

Notes: Most of these commitments are taken from the table on p. 254 in the Net Zero Strategy. 'The 50 GW target for offshore wind was increased in the
Energy Security Strategy, from the 40 GW target in the Net Zero Strategy. *See Table 2.1 in the CCC's Independent Assessment of the UK's Heat and
Buildings Strategy? for a comparison of the energy efficiency targets between the Government and the CCC.
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Box 2.2

Baseline emissions and uncertainty ranges in the pathway

The emissions pathway in the Government’s Net Zero Strategy was constructed with
respect to a projected baseline, intended to represent the path for emissions that would
occur without the new policies and plans announced in the Strategy. The pathway is
then determined by subtracting the emissions reductions expected from new policies and
plans from this baseline. For some sectors there is a small inconsistency between the
published baseline and that used when determining the pathway, with the two being
based on different assumptions. We refer to this as the Government’s ‘baseline
inconsistency’.

For the analysis in this report, we have adjusted the baseline to remove the impact of
some existing policies so that they can be brought into our policy assessment, enabling
them to be assessed together with those included in the Net Zero Strategy, and to
account for the Government's baseline inconsistency.

* The Government’s baseline. The baseline is based on the 2019 energy and emissions
projections (EEP) reference scenario* with some corrections, most notably
accounting for the impact of the COVID-19 pandemic on GDP growth and fransport
use. It includes some existing pre-Net Zero Strategy policies that lead to baseline
emissions declining over time. The largest reductions come from policies on car fuel-
efficiency and shiffing to renewable power generation.

¢ Our adjustments to the baseline. We have made the following adjustments to the
published baseline that enable us to assess the majority of policies leading to the
required abatement. The impact of these adjustments can be seen in Figure B2.1.

— Surface transport. We have removed the impact of pre-Net Zero Strategy car
fuel-efficiency and other policies and adjusted to account for the Government’s
baseline inconsistency.

— Electricity supply. We have used the baseline from our Sixth Carbon Budget
analysis. This is because the Government's baseline included the impact of polices
on renewable energy deployment and these were noft sufficiently quantified to
enable us to remove the impact.

— Waste. The baseline includes an adjustment to wastewater emissions to account for
an update fo the UK greenhouse gas inventory methodology in 2021 in which
estimates of emissions were revised down.

— F-gases. We have removed the impact of the F-gas Regulation from the
Government’s baseline, and then rescaled the baseline so that it equals the
recorded emissions in 2020.

¢ Uncertainty in the baseline. The Net Zero Strategy baseline is presented with a 95%
confidence interval range,* generated by propagating uncertainties from
macroeconomic trends (such as GDP, population size and fuel prices) as well as
structural uncertainty in the EEP. The uncertainty is determined for the tfotal economy-
wide baseline. The percentage uncertainty determined this way is then assumed to
apply to the baseline in each of the individual sectors (excluding engineered
removals). The assumption that the percentage uncertainty is the same for all sectors
is unlikely to be valid as dependencies on macroeconomic trends are likely to differ
between sectors.

* Uncertainty in the pathway. The uncertainties in the pathways, in all sectors apart
from engineered removals, originate from the baseline uncertainties. The absolute
uncertainty (in MtCO2e) on the emissions pathway is assumed to be the same as that
on the baseline, implying that abatement from polices in the Net Zero Strategy is
unaffected by changes to the baseline and has no uncertainty attached to it. In
reality, many types of policy would result in abatement that scales with the baseline,
resulting in a smaller change to the pathway for emissions.

* Comparing the Government and CCC baselines. The adjusted Government’s
baseline is lower than the one used in our Sixth Carbon Budget analysis and is in
better agreement with reported emissions in 2020 and 2021 (Figure B2.1).
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— Pandemic effects. In 2020 this is largely because we did not model the impact of
the COVID-19 pandemic across the economy, doing so only in the aviation and
shipping sectors.

— Buildings. The CCC baseline starting point included a temperature adjustment to
historical emissions based on an averaged 1981-2010 temperature rather than
more recent trends, which leads to an overestimate of projected emissions.

— Land use. The Government’s baseline included an updated value of peatland
emissions from the 1990-2019 greenhouse gas inventory, published in 2021.

— Waste. The CCC waste baseline was based on the 1990-2019 and the
Government’s on the 1990-2018 greenhouse gas inventories.

— Fuel supply. The Government’s baseline was based on an updated projection of oil
and gas production from the OGA.

Figure B2.1 Comparing Government and CCC «
baselines
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Source: CCC (2020) The Sixth Carbon Budget; BEIS (2021) Net Zero Strategy: Build Back Greener; DfT (2022) Jet
zero: further technical consultation; BEIS (2021) Energy and emissions projections: Net Zero Strategy baseline;
CCC analysis.

Notes: Global warming potentials from IPCC AR5 without feedback are used. IAS is included.

Notes: *A 95% confidence interval range means it is estimated that there is a 95% probability that the true value is
within the quoted range.
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Box 2.3

The Government’s Net Zero scenarios in 2050

The Government’s Net Zero Strategy presents three illustrative 2050 Net Zero scenarios
(Figure B2.2). The Government’s pathway only goes to 2037 and does not connect up to
these scenarios in 2050.

* The three scenarios have varying dependence on how tfechnologies develop over
the next two decades:

— High electrification scenario — widespread adoption of electrification.

— High resource scenario - a significant contribution to meeting heat demand in
buildings with hydrogen, with a heavy dependence on fossil gas and carbon
capture and storage (CCS).

— High innovation scenario — balance of electricity and hydrogen sits in between the
other two scenarios. Successful innovation in aviation and Direct Air CCS (DACCS)
result in a reduction in emissions.

e Compared to the CCC's Balanced Pathway, all three of the Government's Net Zero
Strategy scenarios have a higher reliance on engineered removals and aviation
technology, making them relatively high-risk (Figure B2.2).

* Inthe CCC's pathway, UK deployment of engineered removals is enabled by shifting
to diets with less meat and dairy, in order to free up land for afforestation and
biomass to be used with CCS (i.e. BECCS). The Government’s Net Zero Strategy
scenarios are likely to rely much more on imported biomass, which could leave less
sustainable biomass resource available for decarbonisation elsewhere in the world
and/or place more pressure on land use globally. This reliance on imported biomass
will not be possible unless there is a strong international mechanism on sustainability
in place.

Figure B2.2 2050 Net Zero scenarios «
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Source: CCC (2020) The Sixth Carbon Budget; BEIS (2021) Net Zero Strategy: Build Back Greener.
Notes: Global warming potentials from IPCC AR5 with feedback are used. Sectors are as defined in the
Government’s Net Zero Strategy.

Source: BEIS (2021) Net Zero Strategy: Build Back Greener.
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Box 2.4

Emissions reduction ambition in Scotland, Wales and Northern Ireland

While the majority of the UK's emissions occur in England, there are important
contributions from Scotland, Wales and Northern Ireland, which each have their own
emissions reductions targets (Table B2.1).

e Scotland. The 2045 Neft Zero target in Scotland is in line with the CCC's advice.
However, Scotland’s 2030 target is considerably more ambitious than we advised
and has major delivery risks.> In December 2020, the Scottish Government published
an update to its Climate Change Plan, ¢ presenting a pathway to 2032 meeting the
legislated targets.

— The Plan aims to achieve the 2030 target by including engineered removals and
going further than the CCC's Balanced Pathway in almost all sectors, particularly in
buildings and fransport, which also see much more rapid decarbonisation than in
the UK as a whole (Figure B2.3).

— There is a stronger focus on a modal shift in surface transport and on energy
efficiency in buildings than in the UK as a whole.

e Wadles. The targets in Wales are in line with the CCC's advice. In October 2021, Wales
published its Second Welsh Carbon Budget (2021-2025),7 outlining plans for policy
delivery to cut Welsh emissions and setting the foundations for the Third Carbon
Budget (2026-2030) and 2030 interim target. There is a stronger focus on demand-side
measures than in the UK's Net Zero Strategy, including plans for modal shift in
fransport and a policy proposal fo encourage a shift towards lower-emission diefs.

¢ Northern Ireland. In June 2022, Northern Ireland received Royal Assent for its first
Climate Change Act, sefting a 2050 Net Zero target.* The Act includes a 2030 target
in line with the CCC'’s advice (Table B2.1). The Act also establishes an obligation for
the Northern Irish Executive fo set a 2040 target and annual emissions targets to 2050,
as well as sequential five-year carbon budgets. Northern Ireland’s 2050 Net Zero
target is significantly more ambitious than the CCC pathway, which sees an 82%
reduction on 1990 emissions by 2050, with residual emissions largely in the agriculture
and land use sector.

Table B2.1
Emissions targets in Scotland, Wales & Northern Ireland compared to the UK

UK Scotland Wales Northern
Ireland

% of 2019 UK emissions [I0[654

Net Zero target 2050 2045 2050 2050

2030 target -68% (NDC -75% -63% -48%
(% change from 1990) excludes IAS)

2030 in CCC'’s pathway VA -64% -62% -50%
(% change from 1990)

2030 target -46% (NDC -55% -46% -35%
(% change from 2019) excludes IAS)

2030 in CCC's pathway [l -34% -44% -38%
(% change from 2019)

Notes: Global warming potentials from IPCC AR5 without feedback are used. International aviation and
shipping (IAS).
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Figure B2.3 Planned change in UK and Scofttish
emissions, 2019-2030
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Source: NAEI (2022) Greenhouse Gas Inventories for England, Scotland, Wales and Northern Ireland: 1990-2020;
CCC (2020) The Sixth Carbon Budget; BEIS (2021) Net Zero Strategy: Build Back Greener; Scottish Government
(2020) Securing a Green Recovery on a Path to Net Zero: climate change plan 2018-2032 — update; CCC
analysis.
Note: Global warming potentials from IPCC ARS without feedback are used.

Note: *The CCC wrote a lefter to the Northern Ireland Government on this legislation in March. This lefter can be
found on our website: https://www.theccc.org.uk/publication/letter-northern-irelands-climate-change-bill/.
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2. The proposed UK ETS cap

The Government's proposed UK
ETS cap is fighter than that
recommended by the
Committee, which is
appropriate given the
Government’s pathway.

The new, much more stringent,
UK ETS cap is aligned to the Net
Zero Strategy, but early over-
supply will effectively allow a
shallower path for emissions in
the 2020s.
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In March 2022, the Government published a consultation, Developing the UK
Emissions Trading Scheme (UK ETS), which set out the proposed path for the UK ETS
cap out to 2030. The consultation also contains questions or calls for evidence in a
range of specific sectors (Box 2.5)

The existing UK ETS cap is not consistent with the path to Net Zero. In proposing the
new cap, forimplementation in 2024 (Figure 2.4), the intention is to bring it into line
with the path for allowed emissions over the period to 2030 in the delivery pathway
of the Net Zero Strategy. Due to a different balance of sectoral emissions in the
Government's pathway compared to that in our Balanced Pathway (e.g. the
Government pathway has lower projected emissions from electricity generation),
the proposed UK ETS cap is fighter than that recommended by the Committee.8
This is appropriate, given the pathway set out in the Net Zero Strategy.

However, prior to implementation of the new cap, which is much tighter than that
currently in place, a considerable excess of allowances is accruing. This excess was
48 MtCO2¢e in 2021, given actual emissions were 108 MtCO2e,? and the emissions
cap was 156 MtCO2e (Figure 2.4). These allowances are likely to be released by
participants and Government to help towards meeting the future, more stringent
cap, which means that the downward path for emissions will not be as low as it
appears.

Figure 2.4 UK Emissions Trading Scheme cap:
current and proposed
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Source: BEIS, Welsh Government, Scofttish Government, DAERA (2022), Developing the UK Emissions Trading Scheme
(UK ETS), Figure 1.2.

Notes: Dotted line: currently legislated cap, which is not consistent with delivering Net Zero, will remain in place until
end 2023. Blue: illustrative trajectory, represented as a range.
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Box 2.5

Sectoral calls for evidence in the UK ETS consultation

* Aviation. The consultation summarises a 2021 call for evidence on the free allocation
policy for aviation and the economic impacts of carbon pricing on the aviation
sector. It consults on how sustainable aviation fuels (SAF) are freated under the UK
ETS, the potential to include non-COz effects under the scheme in the long-term, and
expanding the flights covered to include UK-Switzerland routes. It also reiterates that
the Department for Transport is continuing to consider how the UK ETS should interact
with the Carbon Offsetting and Reduction Scheme for Aviation (CORSIA). See
Chapter 9 for more detail.

¢ Waste. The document sets out proposals to include fossil CO2 emissions from
incineratfion and Energy from Waste (EfW) plants within the scope of the ETS — which
would meet a Committee recommendation from 2021. Such a move could
strengthen incentives to reduce fossil inputs to incineration/EfW and support future
investment into CCS. However, there needs to be careful consideration of the
specific challenges around applying a carbon price to emissions within the waste
sector — such as where the costs will fall and ensuring consistency with the waste
hierarchy. See Chapter 11 for more context.

¢ Free allocation. The Government consulted on plans to extend the current approach
to the allocation of free allowances unfil the end of 2025 and indicated it may
implement a revised approach from 2026. See Chapter 14 (carbon leakage section)
for further detail.

Source: BEIS, Welsh Government, The Scottish Government, Department of Agriculfure, Environment and Rural
Affairs (Northern Ireland) (2022) Developing the UK Emissions Trading Scheme (UK ETS).
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3. Progress in reducing UK emissions

UK territorial emissions have
been falling steadily with
emissions in 2021, 47% below
1990 levels, primarily due to the
phase-out of coal. UK
consumption emissions have
been falling the last 10 years,
with emissions in 2018 29%
below 1990 levels.
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In this section we discuss progress in reducing the UK's greenhouse gas emissions.
We cover both territorial emissions (those occurring within the boundaries of the UK
plus the UK’s share of international aviation and shipping) and consumption
emissions (those associated with the production, tfransportation, use and disposal
of products and services by UK households, no matter where in the world the
emissions occur). Under UK Carbon Budgets and the Paris Agreement, the UK's
greenhouse gas emissions reduction targets are based on territorial emissions.”

The UK's greenhouse gas emissions are falling on both a territorial and consumption
basis whilst GDP grows (Figure 2.5). The dip in 2020 in both GDP and emissions is due
to the COVID-19 pandemic, which has partially rebounded for both in 2021.

Figure 2.5 The UK’s historical emissions and GDP «
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Source: BEIS (2022) Provisional UK greenhouse gas emissions national statistics 2021; BEIS (2022) Final UK greenhouse
gas emissions national statistics: 1990 fo 2020; Defra (2021) UK's Carbon Footprint 1997-2018; ONS (2022) GDP &
population data; CCC analysis.

Noftes: Global warming potentials from IPCC ARS without feedback are used. International aviation and shipping

(IAS) is included.

" International aviation and shipping (IAS) are only included from the Sixth Carbon Budget and are dealt with separately

in UN accounting.
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Recent progress reducing UK territorial emissions

Emissions in 2020. Emissions were 429 MtCOze in 2020, a decrease of 13% since
2019, compared to an average fall of 2% per year in the previous ten years (Figure
2.6), due to the pandemic affecting fravel and demand. There was an increase in
(temperature-adjusted”) buildings emissions due to increased home-working
(Figures 2.7 and 2.8).

Emissions in 2021. A provisional estimate of 2021 emissions (Box 2.6) is 447 MtCO-ze,
4% above 2020 levels, but remaining 10% below 2019 levels (Figure 2.6). There has
been only a partial rebound in emissions, with aviation emissions remaining
particularly low (Figures 2.6 and 2.7). It is unclear what the long-term impact of the
pandemic will be.

Government pathways compared to reported emissions. Total emissions in 2020
and 2021 are close to the Government’s pathway (Figure 2.6). Sectoral emissions
are generally also close (Figure 2.7) except for electricity,t where emissions in 2021
were 15 MtCO2e higher than the Government's pathway. This was due to
exceptionally low wind levels, higher than expected nuclear outages, and the
modelled rate of gas phase down being faster than reality. It is not clear how
much this discrepancy will persist into the 2020s.

UK territorial emissions

e b % n 202 after Figure 2.6 UK historical emissions compared to the «
are still 10% lower than 2019 y
values. The Government's Government’s pathway
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emissions.
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Source: BEIS (2022) Provisional UK greenhouse gas emissions national statistics 2021; BEIS (2022) Final UK greenhouse
gas emissions national statistics: 1990 to 2020; BEIS (2021) Net Zero Strategy: Build Back Greener; DfT (2022) Jet zero:
further technical consultation; CCC analysis.

Notes: Global warming potentials from IPCC ARS without feedback are used. International aviation and shipping
(IAS) is included.

* Temperature-adjustment removes the year-to-year effects of differing winter weather conditions on emissions. We
updated our approach to temperature-adjustment of emissions this year — see Box 4.1 in Chapter 4 for details.

-+

Emissions in aviation are lower than the Government’s estimate in 2021. Due to the uncertainty of the pandemic,
Government did not provide an aviation pathway in the early 2020s. The estimate is only used to obtain the total.
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Figure 2.7 UK historical emissions compared to the Government’s

pathway by sector

100

50

Emissions (MtCO,e)

150

100

50

Surface transport Buildings

Manufacturing & construction

_\/\\’\

MAA .
\-\,\_\_\

AN
<

Electricity supply Agriculture & land use

Aviation

Fuel supply Waste

Shipping

. i ) ——

—_——

F-gases Engineered removals

2010 2020 2030 2010 2020 2030

2010 2020 2030

—— Govemment pathw ay
— Historical

Historical (temp adjusted)
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1990 to 2020; BEIS (2021) Net Zero Strategy: Build Back Greener; DfT (2022) Jet zero: further technical consultation; CCC analysis.

Notes: Global warming potentials from IPCC AR5 without feedback are used. The aviation pathway published by the Government starts in 2025 but
the earlier years were estimated by Government in order to get a fotal emissions pathway. We show this estimation as a dashed line.
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Emissions in 2020 reduced
o o Figure 2.8 Change in UK emissions 2019-2021
fransport sectors alongside

smaller reductions elsewhere.
There has been a partial

rebound in 2021, with emissions 15
from the transport sectors still
remaining lower than in 2019. 10

+5%

T T T T T . T T T . 1
| M | 0%

-~
5
Q
3
2
o 5 -5% -17% -4%
2 9%
£
¢ -10 T6%
° ®m change in 2020
o -5 .
g change in 2021
£
5 20
-19%
25 5%
-30
C = > > c 0 - °
) o [o} rel 20 2 o o c
S ¢ 2 2 =25 &£ = 0% 0328
2 C > 5 9f 5 22 £T 322
b S 3 S c S5 3570
S = = > O >a 05
Q = c o A
O 2 05 $ O
5 [} E c = <
%] O

Source: BEIS (2022) Provisional UK greenhouse gas emissions national statistics 2021; BEIS (2022) Final UK greenhouse
gas emissions national statistics: 1990 to 2020; CCC analysis.

Notes: Global warming potentials from IPCC ARS without feedback are used. *Provisional 2021 estimates are not
made for non-CO2 greenhouse gases, so the change in 2021 agriculture and land use emissions is not shown.

Box 2.6

The provisional estimate of UK emissions in 2021

BEIS has published a provisional estimate of emissions for 2021 that covers most sources,
based on various analytfical approaches. To produce a more complete estimate of UK
emissions, the CCC has added its own estimate for international aviation and shipping

emissions, based on official stafistics.

Estimates provided by BEIS:

e CO. emissions in the major 'energy system' sectors. These are based on fuel
consumption data, and therefore account for the impacts of the pandemic
(electricity supply, buildings, manufacturing and construction, fuel supply, surface
fransport and domestic aviation and shipping).

e CO:; emissions from other sectors. CO, emissions that are not associated with the
combustion of fossil fuels are held constant from their final estimates for 2019 (mostly
in waste, agriculture and land use).

¢ Non-CO; emissions. These are assumed to fall in line with the latest BEIS emissions
forecasts for 2020 to 2021. This simple approach does not capture any impact of the
pandemic.

Estimates made by the CCC:

¢ International aviation and shipping. The CCC has produced a provisional
independent estimate of the UK's share of international aviation and shipping
emissions based on fuel sales data in 2021.10

These estimates for 2021 are all provisional and will vary to some extent from the final BEIS
data for 2021, which will be published in 2023.

Source: BEIS (2022) Provisional UK greenhouse gas emissions national statistics 2021.
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Emissions in Scotland, Wales and Northern Ireland

Scotland, Wales and Northern Ireland (where the latest emissions data is less recent
than for the UK) all saw a decrease in 2020 emissions compared to 2019, primarily
coming from the surface transport sector. Significant progress in the sectors outside
electricity supply will be needed for the devolved administrations to be on track fo
meet their targets (Figure 2.9). There was mixed progress up to 2019:

e Emissions in Scotland have fallen significantly between 2000 and 2020, by
almost 50%.

* Progress has been much slower in Wales over this period, although it has
seen a rapid reduction since 2015 and is likely to have met its First Carbon
Budget (2016-2020) and 2020 target” (Figure 2.9). The reductions are
primarily from the electricity supply sector.

e Progress has also been slow in Northern Ireland, largely due fo agriculture
being the dominant sector and emissions remaining fairly flat (Figure 2.10).

Figure 2.9 Emissions in Scotland, Wales and «
Northern Ireland compared to targets
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Source: NAEI (2022) Greenhouse Gas Inventories for England, Scotland, Wales and Northern Ireland: 1990-2020;
Scottish Government (2021) Securing a Green Recovery on a Path to Net Zero: climate change plan 2018-2032 -
update; Northern Irish Assembly (2022) Climate Change (No.2) Bill; Welsh Parliament (2021) The Climate Change
(Interim Emissions Targets) (Wales) (Amendment) Regulations 2021; CCC analysis.

Note: Global warming potentials from IPCC AR5 without feedback are used.

* The full Net Welsh Emissions Account, upon which Welsh legal targets are based, will be published in their legislative

Statement of Progress in December.
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Scotland, Wales and Northern
Ireland all saw a decrease in
2020 emissions compared to
2019. Reductions prior to this
were mostly in the electricity
sector. Significant progress in all
other sectors is needed.

Emissions reductions in
Scotland, Wales and Northern
Ireland in 2020 were primarily in
the transport sectors due to
travel restrictions during the
pandemic. Prior to this,
emissions reductions were
largely in the electricity supply
sector.

Figure 2.10 Emissions in Scotland, Wales and
Northern Ireland by sector
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Reductions in UK consumption
emissions in the last decade
have been primarily in the
electricity and fuel supply
sectors.
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Progress reducing UK consumption emissions

Emissions in 2018. UK consumption emissions were estimated at 703 MtCO2e in 2018
(11 1CO2e per person),” 39% more than UK territorial emissions and an estimated 1%
increase from 2017 due to small increases in emissions from fuel supply, aviation
and residential heating.t This was against an average fall of 2% per year since
2010, mainly driven by the electricity and fuel supply sectors, following a substantial
fall from 2007-2009 around the fime of the financial crisis (Figures 2.5 and 2.11).
Over the period 2010-2018, emissions associated with imports fell by 1% per year on
average (see Chapter 14, Figure 14.14).

Future monitoring. We do not currently track UK consumption emissions against an
indicator pathway but intend to set one out in the coming year, against which we
will frack future progress (see Chapter 14, section on Trade, Carbon Leakage and
Reducing Consumption Emissions). As part of our future monitoring, we will consider
the effects of trade policy, international leadership and energy and resource
efficiency policy.

Figure 2.11 Consumption emissions by source «
sector 1997-2018
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Source: Defra (2021) UK’s Carbon Footprint 1997-2018, CCC analysis.
Notes: Other services include food and drink, health, public administration and defence, real estate, education. F-
gases are spread across sectors.

* The latest data available at time of writing. 2019 emissions data due for publication in late June. Consumption
emissions statistics are published with a longer lag than territorial emissions. The UK consumption footprint data does
not include emissions associated with land use, land use change and forestry.

-+

There are large uncertainties in reported consumption emissions so short-term frends should not be overinterpreted.
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4. Indicators of progress

This year we have changed our
approach to progress
monitoring, with more focus on
real-world indicators of
progress.

Good progress can be seen in
electric vehicle sales and
deployment of renewable
energy. However, we are not
seeing the necessary progress
in many other areas.

This year we have changed our approach to monitoring, with more focus on real-
world indicators of progress. Our accompanying Monitoring Framework includes a
comprehensive list of these indicators. Recent progress against key indicators is
shown in the following chapters. Progress against the full set of indicators is shown
in the supporting data to this report.

Measuring progress is a pre-requisite o successful delivery. In this report we refresh
our monitoring framework, aiming to improve our ability to assess whether sufficient
progress is being made in delivering the UK's path to Net Zero. Outside the bright
spots of electric car sales and renewable electricity deployment, we have not
seen the necessary tangible progress in a host of areas. In other areas, it is still foo
early to say whether progress is sufficient, while for others insufficient data are
available (Table 2.2). More detail is given in the following sectoral chapters.

The Government has committed to an annual monitoring report, in which it will
check progress against its key commitments (on p.254 of the Net Zero Strategy). It
will summarise key areas of progress and comment on any contextual changes
that may affect its pathway. The Government should use this to set out plans for
how barriers or issues will be resolved, and shortfalls addressed.
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5. Assessment of policies and plans

There are significant risks to
meeting the 2030 NDC, the
Sixth Carbon Budget and the
ultimate goal of Net Zero in
2050.

In this section we assess the Government’s policies and plans, including delivery
and implementation. Overall, good progress has been made since our 2021
Progress Report, ! but there are sfill significant risks to meeting the UK's emissions
reduction targets, particularly the 2030 NDC, the Sixth Carbon Budget and the
ultimate goal of Net Zero in 2050. To mitigate these risks, Government should start
to prepare currently lacking policy options for fravel demand management, a shift
to low-carbon diets and energy efficiency in non-fuel poor homes.

In order to assess if policies and plans are sufficient to achieve the Government’s
pathway up to the Sixth Carbon Budget, we have attempted to quantify the
emissions reductions expected from the Government’s various policies and
proposals. This is based on details in the Net Zero Strategy and further clarifications
we have received from the Government but we recommend that the
Government publish a clear breakdown of the policy savings it has assumed in the
Net Zero Strategy. The policies and plans associated with each measure are then
assessed to determine if they are credible and on track, according to the criteria
outlined in Table 2.3.

It is quite proper that plans for near-term emissions reduction are more certain than
those for the longer term. Meeting the carbon budgets is an evolving task,
requiring constant evaluation of policy effectiveness and real-world change. We
do not, therefore, expect full and final plans to be in place for all emissions
reductions to 2037. However, progress in the next few years is essentfial and must
take due account of uncertainty.

If delivered in full, the Government’s pathway would slightly outperform the Sixth
Carbon Budget in part due to accounting changes since the budget was
recommended. This is an appropriate aim, given possible future changes in
emissions estimation methods and uncertainties on future macroeconomic trends
affecting the pathway, as highlighted in the range presented in the Net Zero
Strategy.

In this report, we assess the risks relating to delivery of the Government’s pathway
and the Sixth Carbon Budget, tracking progress against the Government’s stated
objectives, informed by the CCC's independent analysis of potential pathways.
We find a mixed picture, with either significant risks or a policy gap for 38% of the
required emissions reduction to meet the Sixth Carbon Budget (Figure 2.12):

¢ Credible plans exist for 39% of the required emissions reduction, with
funding, enablers and timelines in place. This comes predominantly from
the zero-emission vehicle mandate and renewable electricity supply.

¢ There are some risks altached to 24% of the required emissions reduction,
where changes are needed to mitigate delivery risks. These include policies
to address price disparity in car charging, zero-emission HGVs, flexible low-
carbon electricity generation, decarbonising new homes, and policies for
industrial CCS and hydrogen, especially for dispersed sites.
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The view of the Committee is
that the policy framework is not
yet fully in place to drive the
large programme of delivery
required within this decade.
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* There are significant risks attached to 33% of the required emissions
reduction, where plans are either under development without a clear
timeline for next steps or need further work to mitigate a significant delivery
risk. These include, in particular, policies for a market-based mechanism for
low-carbon heat in homes, industrial resource efficiency, peatland
restoration, and for the necessary infrastructure, CO2 storage sites and
funding mechanisms for engineered removals.

¢ Plans are either completely missing or currently clearly inadequate for 5%
of the required emissions reduction. This is a particular problem for low-
carbon farming practices, the UK's strategy for biomass, energy efficiency
in non-fuel-poor homes, and industrial electrification.

There are currently significant risks in the plans for meeting the UK’s 2030 NDC under
the Paris Agreement process (which has greater ambition than the Fifth Carbon
Budget for 2028-32), and for the Sixth Carbon Budget (2033-37). Prospects for
meeting the Fourth Carbon Budget (2023-27) are better although this will depend
to some extent on near-term macroeconomic trends and the extent to which
emissions rebound following the COVID-19 pandemic. At present, that is uncertain.
It should also be noted that meeting the Fourth Carbon Budget is not sufficient to
be on track for the later targets.

The view of the Committee is that the policy framework is not yet fully in place to
drive the large programme of delivery required within this decade. There is fime o
complete this, but it is imperative that the Government does so in the next year, as
implied by the Net Zero Strategy.

Within this overall picture, the surface fransport and electricity supply and F-gas
sectors are well placed to deliver the necessary emissions reductions, while in other
sectors there are more substantial risks to delivering the Government’s emissions
pathway (Figure 2.13, Table 2.4). Delivery will be required across all sectors to meet
the NDC and Sixth Carbon Budget, on the way to Net Zero.
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Table 2.3

Scoring criteria for assessing policies and plans

Delivery
mechanism and
responsibilities

Funding and other
lilglelgleife]
incentives

Enablers in place
and barriers
overcome

Timeline for future
plans

Overall score

Credible Proven delivery The combination Plans consider Appropriate Credible plans

plans mechanism that of public funding enablers, such as fimelines are given | with funding,
covers all the and plans to governance, fair for future decisions | enablers and
important encourage private | funding, public and policy fimelines in place
elements in the funding is credible | engagement, and | development
sector workers & skills;

potential barriers
are overcome

Somerrisks | Mostly based on Combination of Plans consider Timelines are Some adjustment
proven delivery public funding some, but not all, proposed for some | to plans may be
mechanism, but and plans to of the enablers future decisions needed to
missing a small encourage private | and/or some and policy mitigate
number of key funding are barriers remain development, but | uncertainties and
elements credible, but some questions remain delivery or funding

risks remain risks

Significant | Some plans based | Some funding Plans do not Plans provide only | Plans under

risks on proven commitments but address significant | partial indication development
mechanism, but unclear where key enablers and of the timeline for and/or further
several key significant part of barriers future decisions work needed fo
elements are the funding will and policy enact policies and
missing come from development overcome

Insufficient
plans

No comprehensive
plan or strategy; or
plan/strategy
missing most key

elements

Unclear where the
bulk of funding will
come from; not
yet considered
incentives to
address these

Plans give
negligible
consideration of
the enablers and
barriers

Plans do not
indicate when
gaps will be filled,
or when future
decisions will be
made

uncertainties and
delivery or funding
risks

Plans are either
missing, clearly
inadequate, or
lack funding, and
new proposals are
needed

Notes: (1) The policy gap analysis is produced by analysing a mix of announced policies and measures, depending on the information the Government
has chosen to make publicly available; (2) In some cases, scores may change later in the period to 2037, depending on how the policy landscape
changes for the subsector/measure.
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There are significant risks to
meeting the 2030 NDC and the
Sixth Carbon Budget, while
meeting the Fourth Carbon
Budget has some risks.
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Figure 2.12 Assessment of policies and plans
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further technical consultation; BEIS (2021) Energy and emissions projections: Net Zero Strategy baseline; CCC
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Notes: Global warming potentials from IPCC AR5 without feedback are used. *International aviation and shipping
(IAS); for comparability, we added the Net Zero Strategy IAS pathway values to CB4 and the NDC. The baseline is
an adjustment to the Government’s Net Zero Strategy baseline, with the impact of some policies removed so that
they can be assessed. The unexplained emissions reduction is emissions reduction that could not be attributed to a
plan published by the Government.
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Source: CCC (2020) The Sixth Carbon Budget; BEIS (2021) Net Zero Strategy: Build Back Greener; DfT (2022) Jet zero:
further technical consultation; BEIS (2021) Energy and emissions projections: Net Zero Strategy baseline; CCC
analysis.

Notes: Global warming potentials from IPCC AR5 without feedback are used. The Carbon Budgets and the NDC
have been adjusted to include international aviation and shipping (IAS) to enable a direct comparison with the
Government’s pathway. The baseline is an adjustment to the Government’s Net Zero Strategy baseline, with the
impact of some policies removed so that they can be assessed. The unexplained emissions reduction is emissions
reduction that was not attributed to a plan published by the Government.
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Table 2.4
Summary policy scorecard for sectors up to the Sixth Carbon Budget

Change in Delivery Funding and Enablers in Timeline for Overall sector

emissions: mechanism other place / future policies  assessment
2019-2035 and incentives barriers
responsibilities overcome
Surface -84 MICO2ze
transport

Electricity -48 MICO2¢e | G G Y Y G
supply

Manufacturing -45 MtCO2¢e | O O O O O
& construction

Buildings -45 MtCO2e | O O O (@) O

Fuel supply -23 MtCO2e | Y Y O Y Y

Engineered -23 MICOze
removals

Agriculture &

land: sources 18 MICOse

Agriculture &
land: sinks

Waste -11 MtCO2e

F-gases -11 MtCO2e

Aviation -7 MtCO2e

Aviation (in -23 MtCO2e
2050) (2019-2050)

Shipping -4 MICO2e

|:| Credible plans |:| Some risks |:| Significant risks . Insufficient plans . Not applicable

Notes: The scores in this table are an average of the sub-sector scores, weighted by that sub-sectors contribution to required emissions reduction in 2035.
Occasionally our judgement is used to moderate the average score.
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6. Progress against last year’'s recommendations

We continue to see indications
of a multi-speed Government
with DLUHC and Defra lagging
behind.

In our 2021 Progress Report, we made 283 recommendations to the various

departments that have been scored in this report. Recommendations with a timing
for action within the last year are scored as either: achieved; partly achieved;

underway; or not achieved. Those of an ongoing nature are scored as either:

making sufficient progress; making some, but insufficient, progress; or making no

progress.

Scores of each recommendation are available in the material accompanying this
report and discussed in the following chapters. A summary by department is given

in Figures 2.14 and 2.15.

We continue to see indications of a multi-speed Government:

* The Department for Business, Energy and Industrial Strategy (BEIS). The

publication of the Net Zero Strategy is a big step forward, as is the

commitment on low-carbon electricity supply by 2035, but a long-term
strategy for the latter is missing. No apparent progress has been made on a

public engagement strategy to support the fransition to Net Zero.

¢ The Department for Transport (DfT) has made good progress in supporting

electric vehicle sales. However, there has been only limited progress in

encouraging a modal shift for transport and, most notably, no progress on

addressing aviation demand and no action in response to our
recommendation to assess airport capacity.

* The Department for Levelling Up, Housing and Communities (DLUHC)." No
recommendations have been achieved in full. Local government is still not
sufficiently supported and there has been insufficient progress in ensuring

buildings standards are fit for purpose and properly enforced.

¢ The Department for Environment, Food & Rural Affairs (Defra). No priority

recommendations have been achieved in full. In general progress on

agriculture and land use remains slow and partial. We have limited
information on plans to decarbonise the waste sector.

Communities & Local Government (MHCLG) at the time of the 2021 UK Progress report.

Progress in reducing emissions: 2022 Report fo Parliament
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Figure 2.15 Scores of 2021 departmental ongoing
recommendations

Priority ongoing recommendations
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Notes: In some cases the recommendations have not been scored. This is explained for each recommendation in
the accompanying material to this report. For example, some are about the next National Adaptation Programme,
which we cannot score until after this is published in 2023.
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/. Recommendations and risks

The following sectoral and cross-cutting chapters of this report identify various
actions required to complete the UK policy framework for, and to deliver, Net Zero.
Our recommendations to each department are available as an Annex to this
report and in sortable and filterable tables in our accompanying webpage. The
Executive Summary provides a summary of the priority recommendations by
department.

We also identify various risks to delivery across the sector and cross-cutting
chapters. These are also summarised in the Executive Summary.
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Infroduction and key messages

Surface transport is the largest source of UK emissions, with emissions relatively flat
prior to the pandemic. The Government aims to change this by phasing out sales
of conventional cars and vans by 2030, alongside supporting actions. Progress on
electric vehicles has been particularly encouraging in the last year, with sales of
electric cars ahead of the Committee’s trajectory. Notable policy progress has
been made on surface transport in the last year and should be further
strengthened next year, especially to support active travel and public fransport.

This chapter reviews progress in reducing emissions from the UK surface transport
sector and outlines the next steps required to deliver these key outcomes and
meet future carbon budgets.

Our key messages are:

* Electric vehicle market. The pivotal outcome for this sector is for electric
vehicle uptake to grow rapidly through the 2020s so that sales of new petrol
and diesel cars and vans end by 2030. The market is currently growing well.

— Fully electric car sales grew substantially to 12% of the new car market
in 2021, with around 191,000 being sold. This is ahead of the trajectory
required (8%), although this is within a depressed overall new car
market. Electric van sales are also beginning to scale up, growing by
87% over the past year, albeit from a low level.

— There are now over 28,000 public charge points across the UK, with
7.600 of these having been added to the network in the past year. This
rate of deployment will need to increase substantially to meet the
Government’'s commitment to at least 300,000 by 2030. Provision also
needs to become more consistent across the country.

e Electric vehicle policy. There has been strong progress on mechanisms to
deliver the fransition to electric vehicles, through the commitment to
infroduce a zero-emission vehicle (ZEV) mandate from 2024 and the
publication of a strategy for deployment of public charging infrastructure.
The focus should now be on delivering an effective mandate, with annuall
targets that are sufficiently strong to drive on progress from the strong
uptake to date.

— The implementation of the mandate should ensure that electric
vehicles (EVs) are produced based on sustainable and ethical supply
chains and that the emissions embedded within EV production are
minimised. This could include incentivising sale of smaller vehicles and
infroducing regulations requiring reusability and recyclability of
batteries.

— Further Government intervention in this subsector should focus on
putting in place the conditions to enable this market to continue to
scale up rapidly and equitably. This includes addressing market failures
and barriers to EV uptake as these emerge, supporting retraining and
upskilling to allow workers access to new job opportunities, and
monitoring costs to ensure a fair transition across society.

— The Government has also confirmed phase-out dates for new
conventional buses and heavy goods vehicles (HGVs), which will
ensure that all new vehicles must be fully zero-emission by 2040.
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Limiting traffic growth. Electric vehicles must not be the sole focus, with
action also needed on demand and modal shift. The Government has
made the significant step of acknowledging the need to limit traffic growth
and has provided significant funding to some key areas, but it has not set a
specific ambition or used all its available levers. It now needs to go further
to set this aspect of the sectoral pathway in motion. Reducing traffic is
important as it can offer immediate emissions reductions while the fleet is
fransitioning to ZEVs, reduce the emissions associated with ZEV production,
and deliver a range of ongoing co-benefits including lower congestion,
better air quality, and cost savings.

— The caris the main mode of fravel for almost three-fifths of journeys,
while bus usage has fallen over the past decade as fares have risen
faster than the costs of any other mode of tfransport. In the present
context of high fuel prices and cost of living pressures, actions to
provide affordable, appealing alternatives to car travel offer an
opportunity to lower costs and reduce the UK's reliance on oil imports.

— The UK Government and the devolved administrations should take
actions to enable local places to design and implement transport
systems that join together active travel, public transport, and shared
mobility to provide consumers across the UK with options that can
both reduce emissions and save them money.

Conventional vehicle efficiency. Non-electric vehicles remain the most
common choice of new cars and vans today, and are likely to make up
nearly half of new sales between now and 2030. The average emissions
from new petrol and diesel cars have risen for the past two years. Despite
this, the Government is planning to introduce loose regulations on new car
efficiency. As a minimum these should match the efficiency improvements
required under EU legislation fo avoid missing out on potential emissions
improvements and to keep the transport sector on frack.

This Chapter is set out in four sections:

1.

2.

Emissions tfrends and drivers
Indicators of progress
Policy progress, assessment and next steps

Maijor risks
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1. Emissions trends and drivers

Surface fransport emissions fell
by 19% in 2020 due to
lockdown restrictions. In 2021
emissions increased by 10% as
travel rebounded.

Road transport is closer to pre-
pandemic levels than public
fransport, which remains 20-
30% lower. Increases in walking
and cycling during lockdown
periods continued during
summer 2021.

The 29% smaller car market in
2021 was largely due to
disruption to semiconductor
supply chains and global
economic impacts following
the pandemic.
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The surface transport sector confributed 23% (101 MtCO2¢) of total UK emissions in
2021, with cars being the biggest source of emissions (Figure 3.1).

e The flat frend in surface transport emissions between 2010 and 2019 was
driven by trends towards both driving larger vehicles and driving more
miles, which offset modest improvements in the efficiency of new cars.

e The dramatic 19% fall in surface transport emissions in 2020, as total road
tfraffic fell by 76 billion vehicle-miles, was entirely due to travel restrictions
and guidance in response fo the COVID-19 pandemic (Figure 3.2).
Emissions increased by 10% in 2021, but remained 11% below 2019 levels.

— Overall vehicle traffic in 2021 remained lower in aggregate than
before the pandemic, although car fravel rebounded much more
quickly and completely following the lifting of lockdown restrictions
than public transport did.

— Recent research! found that weekday peak car fravel in October -
November 2021 remained almost 10% lower than before the
pandemic, despite GDP reverting to pre-pandemic levels. This shows
that economic growth can be delivered hand-in-hand with reductions
in car-dependence.

— However, without proper policy to embed and build upon this, it is
likely that overall road traffic will rebound to close to pre-pandemic
levels from 2022 onwards. Moreover, the enduring suppressed demand
for public transport represents a risk to the sector’s ability to attract
drivers away from cars.

— Van and HGV fraffic has rebounded to above pre-pandemic levels,
driven largely by increases in home deliveries2. This has exacerbated
the substantial increases in urban delivery mileage over the decade
prior to 2020. Options to mitigate this, including better consolidation
loads, logistics measures, and the use of e-cargo bikes, should be
explored to avoid detrimental impacts on congestion, air quality and
emissions.

— The number of people walking and cycling for leisure increased during
lockdown periods. There is evidence? that some of this, particularly
increased walking, continued during summer 2021.

¢ Disruption to semiconductor supply chains and global economic impacts
following the pandemic were key factors in the overall new car market in
2021 remaining 29% smaller than before the pandemic. If these challenges
result in a permanently smaller car market, then the transition to electric
vehicles (EVs) is likely to take longer, and emissions will be impacted,
though the direction of change is uncertain and complex (Box 3.1).

— There is also some evidence# that a portion of this is due to households
moving from two cars to one.
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— Battery cell prices have consistently fallen year-on-year over the past
decade, from $214/kWhin 2011 to $132/kWh in 2021. But supply chain
issues, exacerbated by recent global events, have caused a surge in
commodity prices in early 2022, leading battery prices to increase.®
Industry expectationsé” are that this will be only temporary, and the
long-term reducing trend in battery cell cost will resume within two
years. It should be noted that commodity costs are also affecting
conventional vehicle prices through the materials required for
catalytic converters.
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Surface fransport is currently
the UK’s highest emitting sector,
with cars being the biggest
source of emissions.
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Figure 3.1 Surface transport emissions by subsector «
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Source: BEIS (2022) Provisional UK greenhouse gas emissions national statistics 2021; BEIS (2022) Final UK greenhouse
gas emissions national statistics: 1990 to 2020.
Nofes: Global warming potentials from IPCC ARS without feedback are used.
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Travel on roads by cars, vans
and HGVs rebounded more
quickly than public transport.

Figure 3.2 Demand for travel by mode during the
COVID-19 pandemic
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Source: DT (2021) Transport use during the coronavirus (COVID-19) pandemic; CCC analysis.

Notes: Figure shows travel relative to typical demand on an equivalent day pre-pandemic. For rail and TfL data, this
equivalent day is the equivalent day of the same week in 2019, whereas for road transport and non-London bus
fravel, it is a day in early 2020. Therefore, these road and bus figures have not been normalised for any seasonality.
The shaded regions represent the periods of national lockdown in England. TfL = Transport for London.
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The overall impact of a smaller
car market on emissions is Box 3.1
uncertain. Fewer vehicles could
reduce emissions, however it
could take longer to switch

over to EVs, which could . . . .
NCrease emissions. New car sales in 2021 were 1% higher than in 2020, remaining 600,000 below 2019 levels.

Certain popular brands, including Ford, appear to have been particularly badly
impacted by post-pandemic supply chain disruptions. Industry sources® anticipate these
issues to continue affecting vehicle manufacture through much of 2022, before sales
gradually recover. However, it is plausible that total car sales across the 2020s could be
considerably lower than previously expected?, which could have a variety of impacts on
emission projections.

The potential effects of lower overall car sales on emissions

¢ The production of fewer new cars per year would reduce the total embodied
emissions associated with their manufacture. Furthermore, if this franslates fo a
smaller overall car fleet, this could reduce overall vehicle-kilometres driven, also
reducing total tailpipe emissions. If linked to a shift towards alternatives such as
active fravel, this could also bring a range of co-benefits including to health,
congestion, and air quality.

¢ A smaller new car market means fewer new petrol and diesel vehicles entering the
fleet foday that will remain on the road well into the 2030s. However, it could also
mean fewer EVs entering the fleet each year (e.g. for a given market share), and
could lead to an older, less efficient fleet overall. If it takes longer to replace the fleet
of existing petrol and diesel vehicles with EVs, and drivers choose to keep older cars
for longer, then emissions will tend to be higher.

e In 2020 and 2021, it appears that lower sales have depressed the conventional car
market more than the electric one. If this continues and growth in the new car
market is driven primarily by EVs rather than a recovery for petrol and diesel vehicles,
then this could further accelerate the EV transition.

e Constraints on the supply of new vehicles and robust resale values have led some
fleet operators to extend contracts, delaying the point at which they sell their
vehicles to the second-hand market. If continued, this could delay the supply of EVs
fo the used car market and make them more expensive when they do get there,
potentially hindering EV availability and affordability for wide sections of society.

The overall impact of these changes on emissions and the pace of the EV transition is
complex and uncertain. It emphasises the importance of a robust supply chain for EVs.

In the longer-term, investment in sustainable alternatives should aim to enable people to
see the car only as one element of a wider fransport ecosystem. A variety of shared
mobility options are already growing. These include car-sharing schemes, ride-sharing
apps, demand-responsive fransit, and car clubs, whereby members can book shared
vehicles when they need access to a car. In 2020, there were 229,000 active car club
members across Great Britain,© and for lower-mileage drivers these vehicles can already
make financial sense. Such shared solutions should be seen as a valuable part of our
future fransport system, allowing communities to maximise their use of new active and
public fransport facilities but still providing access to a car when needed.

Different solutions are likely to be viable for urban and rural places. The Government
should therefore work with local government to explore how to infroduce and extend
solutions that will work best for their communities. For instance, through inclusion in
guidance to local authorities and better accommodation in the planning system, to
provide consumers with alternatives to purchasing a private car. The current new car
market challenges and high cost of petrol amplify the opportunities that this could
provide.
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2. Indicators of progress

This section highlights some of the key indicators of progress within the surface
fransport sector. These show strong progress in early adoption of zero-emission
technologies, but more concerning trends on demand for high-carbon travel.

The range of actions and condifions that combine to enable decarbonisation of
surface fransport is summarised in Figure 3.3. The details of how these work
together to deliver the sector’'s decarbonisation pathway, along with a full set of
data indicators designed to frack each of these elements, are infroduced in our
accompanying Monitoring Framework, together with a high-level overview on
what good policy should look like.

Progress this year on the key indicators is shown in Table 3.1 and Figures 3.4-3.12.
Progress on the full set of indicators is shown in the supporting data to this report.

e Zero-emission vehicle sales are beginning to scale up at pace across a
range of market segments (Figures 3.4-3.5). 2021 was a record year for
electric cars, with battery-electric vehicles (BEVs) making up 12% of all new
cars sold and plug-in hybrids (PHEVs) contributing a further 7%. This
momentum appears to have continued into the early months of 2022.

— Almost all major manufacturers have now committed to tfransitioning
their supply chains to focus on EVs, and there are now over 50 models
of electric car and ten models of electric van available (Figure 3.6).
Furthermore, consumer knowledge of EVs has risen to 0% and intent
fo buy an EV has almost doubled over the past two years (Figure 3.7).
These factors suggest that EVs are progressing fowards mass-market
appeal.

— There are now almost 30,000 public EV charge points across the UK,
with 7,600 added last year (Figures 3.8). The rate at which these are
installed will need to increase quickly to meet the Government’s
commitment of af least 300,000 by 2030. The geographical distribution
of charge points across the country is uneven (Figure 3.9), with
Scotland and urban areas of south-east England considerably ahead
of the rest of the country. Recent progress appears fastest in areas
where provision is already strong.

¢ Demand forroad travel had been steadily increasing until the pandemic
(Figure 3.10). Lockdown restrictions led to bigger reductions in public
transport than in car, van and HGV use.

— Without policy action to embed a reduction in the need to travel or
grow the availability of alternative lower-carbon modes, the
reductions seen during the pandemic are likely to be relatively
fransient.

¢ The Government has stated ambitions to increase participation in walking
and cycling (Figure 3.11) and expand the use of rail freight (Figure 3.12).
Meeting these will require effective policy to enable people and businesses
to shift journeys away from higher-carbon modes of travel.
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Figure 3.3 Monitoring map for surface transport
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Table 3.1
Surface transport key indicators

Surface transport indicators Most recent value & benchmark Trend

: - CCC - Gov

Battery Electric

. 12%; 50 =
Vehicles - % of new 2021 CCC benchmark: 7.7% from 0 . .
car sales 2020 2010 2020 2030
All plug-in Electric _ +75% 1007 -
Vehicles - % of new 2021 19%; from %7
° CCC benchmark: 15% 0= 1 1
car sales 2020 2010 2020 2030

Zero-emission
vehicle
uptake Battery Electric _ +87% 1997 —
Vehicles - % of new 2021 3.6%: from %7
° CCC benchmark: 8% 0=
van sales 2020 2010 2020 2030

100 = —

Cir?ilggslr-\ ;lec;:lgw 2021 3.8% :rii;]% *] ~
° CCC benchmark: 11% R -
van sales 2020 2010 2020 2030
% 150 —™——————
New In’rernol . 130 gCO/km; +1% 100 -
Combustion Engine 2021 CCC benchmark: 120 from 58_ . . .
car COz intensity ’ 2020 2010 2020 2030
Vehicle
efficiency 200
T o
givr:ngsef:gglm ine | 2021 200 gCO2/km: 107
on Eng CCC benchmark: 180 0y - -
van COz infensity 2010 2020 2030
Electric +37% ]
vehicle Number of public 2091 28 thousand; fromo o] e
charging charge points CCC benchmark: 39 0y 1
) 2020 2010 2020 2030
infrastructure
. -25% 450 e
350 billion km; 400 __—/\
Km travelled by cars 2020 CCC benchmark: 430 from 350 4, . .
2019 2010 2020 2030

Travel 84 billion km; 9% 107 e~e——

demand Km travelled by vans 2020 CCC benchmark: 87 from 504, . .
2019 2010 2020 2030

Km travelled b - -6% 307
Y 27 billion km; B S S

Heavy Goods 2020 . from 264
. CCC benchmark: 28 1 1 0
Vehicles 2019 2010 2020 2030

Source: Refer to our website for accompanying data and more details on our indicators, including sources and units used.

Notes: All values are rounded to 2 significant figures; Solid lines represent pathways; Points represent in-year benchmarks; Dotted lines show the linear rate
of change required to meet in-year benchmarks; Testing for van COz intensity in 2021 largely shifted from NEDC to WLTP testing, making it incomparable to
previous data and causing a jump in the series.
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Zero-emission car and bus
uptake is increasing fast,
around one year ahead of the
CCC benchmark. Zero-emission
van uptake is slower, but supply
is increasing. Zero-emissions
HGYV ftrials are now beginning.

In recent years fully battery-
electric vehicle sales have
substantially outpaced hybrid
sales. They offer greater
emissions savings and are more
cost efficient.
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New zero-emission vehicle sales

Figure 3.4 Market share of zero-emission vehicles

18%
16%
L 14%
< .o. ’
212% C
[0}
=
o}
£ 10%
>
L 8% 4
6%
4%
2%
O% # 1 1 T T ’ !
o © ~ © o S S 8
o o o o o o o o
N N N N N N N N
Cars Vans HGVs Buses and coaches ¢ CCC milestone

Source: DT (2022) Vehicle statistics and SMMT (2022) Vehicle data, car registrations; CCC analysis.

Nofes: Market share is the sales of ZEVs as a proportion of all new sales of the relevant vehicle type in the given
year. The 2022 year-to-date figure (shown by the dashed line) is based on SMMT new car registrations data up to
the end of March and is available only for cars. The CCC milestones show the uptake trajectories in our Sixth
Carbon Budget Balanced Pathway.

Figure 3.5 Number of UK new electric car sales
and market share of total new car sales
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Source: DfT (2022) Vehicle statistics and SMMT (2022) Vehicle data, car registrations; CCC analysis.

Notes: Market share, shown on the right-hand axis, represents the combined sales of BEVs and PHEVs as a
proportion of all new car sales in the given year. The CCC milestone is the share of new BEVs and PHEVs in our CCC
Balanced Pathway.
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Major manufacturers are
committed to focusing their
supply chains on EVs.

Awareness and knowledge of
electric vehicles is increasing,
alongside those intending to
purchase an electric vehicle.

Figure 3.6 Number of new EV models coming onto '«
the market per year
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Source: OZEV (2022)
Nofes: This data has been provided by OZEV based on their database of vehicles eligible for the plug-in car grant
or the electric vehicle home charge scheme. There may be a data gap for those that haven’t applied to and/or.

Figure 3.7 Public awareness of electric vehicles,
and next vehicle intention
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Source: DfT (2022) Public attitudes tracker; CCC analysis.

Notes: Chart shows two sets of data: (1) in solid lines, the proportion of all individuals surveyed that say they are
aware of and have some knowledge of electric vehicles; and (2) in dashed lines, the proportion of surveyed
individuals who said that they plan to buy or replace a car or van who say they are planning fo choose a
hybrid/electric or a battery-electric option. Data are based on DfT's Transport and Transport Technology survey,
which is conducted in June and December of each year. June results are plotted at the mid-point of the year in
question, and December figures are plotted at the start of the following year.
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Electric vehicle charging infrastructure

The number of charging
devices is off-track and the rate H H H H
eaialplietei Figure 3.8 Total publicly accessible charging ‘«
needs to increase by a factor . .
of four. devices installed across the UK
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Source: DfT and OZEV (2022) Electric vehicle charging device statistics; CCC analysis.
Noftes: Includes all publicly accessible charge points across the UK at the end of the year in question. The CCC
milestone is the number of public charge poinfs required at the end of 2021 in the Committee’s Sixth Carbon
Budget modelling.
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There is significant variation in
provision of public charging
infrastructure, and the strongest
progress is being made in areas
that are already furthest
ahead. The maps give a
stylised picture that cannot
account for all differences
between regions.

Figure 3.9 Geographic distribution of public
charge points and new installations in the past
year, shown per billion vehicle-kilometres driven
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vehicle-kilometres 2021 per billion vehicle-kilometres
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Source: DT and OZEV (2022) Electric vehicle charging device statistics; CCC analysis.

Notes: These charts show the number of publicly accessible charge points in each local transport authority and the
number that have been newly installed in the past year, both divided by the total number of vehicle-kilometres
driven in that authority in 2019. This division aims to account for the differing need for charge points in each
authority, which will be related to the number of drivers living in the region, the amount of driving they do, and the
volume of visiting or through-traffic. It does not capture all relevant factors, for example there is likely to be more
need for public charge points in areas with less off-street parking. Traffic volumes for Northern Ireland have been
estimated as 4% of the total for Great Britain, and have been distributed among authorities based on population.
Green shades represent authorities that are ahead of the national average; red shades represent those that are
behind.
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The total kilometres driven by
cars in 2021 is eight times higher
than the equivalent distance
travelled by rail and bus. While
a shift to more public fransport
is clearly needed, bus fares
have risen by more than wages
and by more than the cost of
any other mode of transport
over the past decade.
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Demand for fravel by mode

Figure 3.10 Demand for travel by mode since 2011
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Source: DfT (2022) Road ftraffic statistics and Bus statistics; ORR (2022) Passenger rail usage statistics; CCC analysis.
Nofes: Changes in demand are shown relative fo levels in 2011. The data labels on the right-hand side show the
actual levels of demand (vehicle-kilometres for cars, vans, and HGVs; passenger-kilometres (p-km) for rail and
buses) in 2021. 2021 figures are year-to-date up to Q3. Bus data for 2021 had to be inferred from the reported
reduction in demand for services. The CCC milestone is the change in demand (for cars, vans, and buses only) in
our CCC Balanced Pathway.
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The pandemic saw an increase
in participation in cycling.
Policy will need to build upon
this to meet the target of
doubling cycling by 2025.

Figure 3.11 Walking and cycling stages in England '«

2.0 25
1.8

1.6 ~*

/\. Pu Cd
1.4 i ———
- -

1.2 15
1.0

0.8 10

Cycling stages per year (billion)
(uoliq) InaA 1ad sabpys BupjipM

T T T T T T T O

S < ST IR SR R R Ry Ry
S S S S S S S S S S S S S S

Cycling stages (left-hand axis)

= = Government benchmark - cycling

Walking stages (right-hand axis)

Source: DfT (2022) Cycling and walking statistics; CCC analysis.

Notes: Chart shows the number of cycling (left-nand axis) and walking (right-hand axis) stages per year in England.
A stage is a portfion of any journey undertaken using the transport mode specified. These are compared against the
Government objectives to double total cycling stages compared to 2013 and to increase per-person walking
stages to 300 by 2025. The decline in walking stages during the pandemic was largely due to reductions in people
walking as part of their commutes — evidence suggests that walks taken for leisure purposes increased.
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Use of road and rail for freight

The share of goods moved by
d in Great Britain h H HEH
increased over fhe las! decade Figure 3.12 Goods moved by road and rail in GB
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Source: DfT (2022) Road freight statistics and ORR (2022) Freight moved statistics.
Notes: Road freight includes only domestic journeys. For ease of comparison of trends, road freight is shown on the
left-hand axis, and rail freight on the right-hand axis.
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3. Policy progress, assessment and next steps

The ZEV mandate is the main
mechanism that will deliver
both the ramp up of sales of
electric cars and vans through
the 2020s and the end of sales
of new petrol and diesel
vehicles by 2030.

The publication of the Transport Decarbonisation Plan (TDP) in July 2021
represented a positive step for the sector, setting out the Government's vision for
how the sector’s emissions can be abated. This has been built upon through
various recent detailed publications, including the Charging Infrastructure Strategy
and a consultation on the details of the ZEV mandate.

These publications represent notable policy progress in the surface transport
sector, with credible delivery plans beginning to be developed to implement the
fransition to ZEVs. In further developing and implementing these, the Government
must ensure that they are suitably ambitious to deliver the emissions trajectory
required and swiftly resolve any barriers or market failures that could prevent this
ambition being realised. Affordability of EVs, widespread provision of suitable
charging infrastructure, and ZEV HGV innovation are likely to be key areas requiring
Government aftention over the coming years. Transport decarbonisation policy
must also consider resilience to climate change impacts, for example designing
and locating new charging infrastructure to be protected from flooding and
ensuring power supplies are resilient to extfreme weather.

The recognition of the need to reduce traffic growth, alongside funding for
improved local public fransport and active tfravel, are also positive steps. However,
the Government has not yet set out a clear vision of the extent of traffic reduction
that is desirable, nor a coherent set of policies to deliver this. Actions and funding
need to be more joined-up across the country and between fransportation
modes, and key enablers such as spatial planning and transport appraisal
methodologies must be better aligned to the objective of providing widely
available, cost-competitive, sustainable alternatives to private car travel.

This section is in three parts:
(a) Policy progress
(b) Assessment of policies and plans

(c) Recommendations
(a) Policy progress
Electric cars and vans, and conventional efficiency

Sales of electric cars and vans need to ramp up quickly through the 2020s to
achieve the end of sales of new petrol and diesel vehicles by 2030. Progress has
been made in the last year on the planned ZEV mandate, which should support
market growth as upfront grants are withdrawn. However, the accompanying CO2
regime for conventional cars seems insufficiently ambitious.

e ZEV mandate. The Government has confirmed that the main mechanism to
deliver this will be the intfroduction of a ZEV mandate from 2024. DfT
launched a consultation on the details of this scheme in April 2022.

— The Government intends to use the mandate to sef legally binding
annual targets for sales of zero-emission cars and vans that are at least
as ambitious as the trajectories modelled in the TDP.
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There has been substantial
growth in EV sales despite
reductions in grant value. A
strengthened public charging
neftwork and taxation gradients
are likely to be needed to
continue driving EV adoption.

It is important that the CO»
regime for new conventional
vehicles is ambitious enough to
meet improvements in the Net
Zero Strategy baseline. Weaker
regulations than the EU could
see the UK become a dumping
ground for less efficient models.
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These targets could potentially be made more ambitious, particularly
in the early years, given the current high levels of EV sales.

— The consultation proposes that the targets for vans will increase more
gradually than for cars, recognising the early stage of this market. It
expresses confidence that supply will increase rapidly during 2022.

— Itis promising to see DT considering using the mandate’s certificate
regime to incentivise provision of certain vehicle afttributes or
environmental factors. Improvements in these aspects, in particular
vehicle size/weight, price point, battery recyclability, and supply chain
sustainability, need to be incentivised and addressed, either through
the mandate or separately.

— Only vehicles that are fully zero-emission at the tailpipe will count
within the ZEV mandate. Therefore, hybrid vehicles will not be eligible
for compliance certificates. The Government has indicated that it
expects to determine what constitutes ‘significant zero-emission
capability’ so that it could allow some hybrids to continue being sold
between 2030 and 2035. This would be based on what is required to
deliver the necessary emissions savings depending on the finalised ZEV
mandate uptake trajectory.

¢ Upfront grants. In June 2022 the Government ended upfront purchase
grants for electric cars. This followed the plug-in car grant being cut twice
during 2021 - from £3,000 to £2,500 in March, then to £1,500 in December —
and restricted o lower priced EVs. The Government has indicated that it will
redirect funds to other vehicle types (e.g. vans, taxis) and to the public
charging network.

— The substantial growth in EV sales despite the reductions in grant value
and in the share of EVs qualifying for a grant gives some confidence
that the sector should be able to continue scaling up even as support
is phased out. However, the Government must make sure that
changes to grant support do not undermine its clear messaging in
favour of the EV transition.

— Strengthening of the public charging network, targeted support and
taxation gradients are likely to be needed to contfinue driving EV
adoption and to ensure broad access to the benefits of EVs across
society. Interventions in the used car market, such as Scotland’s Low-
Carbon Transport loan scheme which extends to used cars, could be
helpful in enabling more consumers to switch, as could targeted
support for EV leasing (e.g. as recently proposed in France).

— Plug-in van grant rates have also been cut, to £2,500 for vehicles up to
2.5 gross tonnes and £5,000 for vehicles of 2.5-4.25 gross tonnes. DIT has
confirmed that the grants will be available until 2025.

¢ Conventional efficiency. The ZEV mandate consultation also included
proposals for an accompanying CO2 regime for new conventional cars
and vans that continue to be sold. The Government’s intention is for this to
require only nominal improvements, to enable manufacturers to focus
investment on EV development.
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Raw materials must be sourced
sustainably, ethically and cost-
effectively, including
embedding recycling into
supply chains.

The Government has set a
sensible 2030 ambition for EV
charge points, backed by a
delivery plan.

— This seems insufficiently ambitious. In the past, efficiency improvements
have been lost to shifts towards larger, heavier vehicles such as Sports
Utility Vehicles (SUVs), and the Government should consider how this
can be avoided.

— The Net Zero Strategy baseline assumes that manufacturers continue
to improve conventional vehicle efficiencies in line with EU regulations
and that hybrids with significant zero-emission range will make up a
growing and substantial portion of the new car market. DfT must
ensure that regulations and market conditions are sufficient to deliver
this. Otherwise, policy outcomes may fall short of meeting the sector’s
contribution to the Net Zero Strategy emissions pathway.

¢ Supply chains. Delivering the ZEV mandate will require robust supply chains
that ensure key components and raw materials can be sourced
sustainably, ethically and cost-effectively.

- In January 2022 the Government committed £100 million of funding
from the Automotive Transformation Fund to support the planned
Britishvolt gigafactory. This has helped the company leverage £1.7
billion in private investment. 1!

— The Government has established a Critical Minerals Expert Committee,
consisting of minerals experts from across academia and industry, to
advise on how supplies of key raw materials can be cost-effectively
and sustainably scaled up, including embedding recycling into the
supply chain.

Electric vehicle charging infrastructure

DfT and Office for Zero Emissions Vehicles (OZEV) have recently published their
Electric Vehicle Charging Infrastructure Strategy!?, setting out an ambition for at
least 300,000 public charge points across the UK by 2030. This aligns with our
assessment of how many will be needed, but the strategy also recognises that this
is highly uncertain, and that provision will need to reflect local need in order to
enable the mass-market transition to EVs. There has also been a welcome shift in
focus to drivers who are unable to charge at home.

¢ A credible delivery plan. Importantly, the strategy presents a credible
delivery plan for realising this scale-up, identifying key roles and
responsibilities and proposing approaches to overcome existing barriers to
provision and use.

— The strategy recognises the key role played by local authorities in
delivering charge points in their communities. To enable this, locall
authorities will be supported to develop local charging infrastructure
strategies (including through a new guidance hub and a £50 million
fund to support local delivery).

— The strategy recognises the importance of effective coordination
across a range of actors, for example electricity network operators,
neighbouring authorities and all tiers of government. DfT should ensure
that local authority guidance enables this to take place effectively.
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— DfT plans to develop a set of metrics to monitor implementation of the
strategy, allowing it fo take action where needed and to keep the
strategy updated. Setting out milestones could be helpful to ensure
that local charging strategies are aligned to the level of ambition
required.

* A market-led approach. The Infrastructure Strategy signalled a move
towards a more market-driven approach to charging infrastructure
provision.

— In many locations, there are clear business cases for the private-sector

to invest in the charging network, as demonstrated by commitments
such as Shell’s recent announcement of plans to install 100,000
chargers by 2030. The Government sees its role as being to help the
market to scale-up these solutions and support or de-risk investments
where the commercial case is more challenging.

Large regional disparities in - However, there are already large regional disparities in charge point

charge point provision need to

be addressed. provision. The Government must act quickly to ensure that no regions
are left behind in the EV transition.

The plans for 6,000 rapid
chargers across the major road
network by 2035 could be

— The Government will work with service area operators to deliver a

insufficiently ambitious as our
Sixth Carbon Budget analysis
estimated a need for around

network of over 6,000 rapid chargers across the major road network by
2035. Our Sixth Carbon Budget analysis estimated that closer to 10,000
such charge points would be needed, suggesting that these plans

10,000 such charge points. . .. ",
could be insufficiently ambitious.

¢ In the shorter term, there is a commitment to at least six rapid
chargers at each motorway service area by the end of 2023.

 Later this year, the Government plans to consult on the design of
the Rapid Charging Fund. This will be a £950 million scheme to
support upgrading the electricity grid along major roads o future-
proof grid capacity for ulira-rapid charging aft service areas.

The shift In focus fo support » Drivers without off-street parking. Government support is increasingly
charge at home is welcome focussing on ensuring that the public charging network is suitable to meet
and necessary. the requirements of drivers who are unable to charge at home.
— From April 2022, the EV Homecharge scheme’s focus has shifted to
rented properties and flats. This is a welcome step and will need to be
supported by clear engagement with both landlords and tenants.

— The On-Street Residential Chargepoint Scheme will continue to
support local authorities to procure and install charge points for drivers
without off-street parking.

— Laterin 2022, the Government plans to launch the first pilot projects
within the Local Electric Vehicle Infrastructure fund. This scheme will
provide £450 million in funding to support local authorities to secure
private investment for larger local charging schemes, which could
include improved on-street provision or rapid charging hubs.

— The Government intends to rely primarily on competition to close the

price gap between home and public charging. However, there is little
evidence3 of this happening to date, and there remains a notable
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A mix of all charging types and
legislation ensuring improved
reliability and interoperability
across the charging network is
required to enable a full EV
transition.

Public charging can cost
around two to three times
higher than home charging.
Opportunities to rebalance
these costs must be explored.

The Government plans fo make
public charging easier.

discrepancy in VAT rates (i.e. domestic electricity is charged 5% VAT,
while electricity at public charge points is charged 20%).

— Alongside this report, we have published the findings from research we

commissioned from Ricardo looking into the charging preferences of
EV drivers without off-street parking and the infrastructure approaches
that could meet these. 4 The key findings were:

¢ The most attractive charging options reported are faster chargers

that can work immediately, have a high level of reliability, and are
readily available for use, not taking costs info account. However,
there is not a single charging solution to suit all EV drivers’ needs
and preferences; a mix of all charging types is required to enable a
full EV transition, alongside legislation ensuring improved reliability
and interoperability across the public charging network.

Prices at public charge points will vary dependent on utilisation
rates of the chargers. Slower lamppost chargers could offer the
cheapest costs fo those consumers without access to off-street
charging, compared with rapid charging that has significantly
higher per-kWh cost under low utilisation rates (i.e. when in use less
than 50% of the time). As utilisation rates increase, costs to
consumers are reduced and the cost differences between
different charging options are also reduced.

Prices at typical on-street charge points can be around two to
three times higher than home electricity. This is despite their slow-
charging nature and relatively cheap installation price.
Government should explore opportunities to rebalance these
costs, for instance through subsidies and ensuring that cost savings
(e.g. areduction in VAT for commercial electricity) are passed
onto the end-user. This will help with achieving a fair and inclusive
transition to EVs.

Scottish plans. The Scottish Government has also recently published its draft
vision for the future of public EV charging. This places a similar focus on
unlocking private-sector investment and established a £60 million fund o
support local authorities in identifying and meeting the charging needs of
their communities.

Consumer experience. Alongside the Infrastructure Strategy, DfT also published its
response to its 2021 consultation on the consumer experience at public charge
pointss. This commits to infroducing new regulations mandating easier payment,
more fransparency on pricing and data, and improved reliability.

Consumers will have to be able to pay using non-brand-specific means at
all new chargers and across the entire rapid network. Moreover, the
industry will be required to develop payment roaming, ensuring
compatibility between payment means and apps.

All charge points will have to display prices in the common metric of pence
per kWh. This will enable drivers to compare rival operators’ prices, much as
they can with petrol stations.

All rapid charge points will have fo meet a 99% minimum reliability target
from the end of 2023, but no target has been proposed for the remainder
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of the public charging network. All charge point operators must provide a
24/7 free helpline for consumers who experience charging issues.

Grid connections. Ofgem’s decision to reduce overall grid connection charges
and to socialise the costs of grid reinforcement is also welcome. This will help
ensure that first-movers and companies switching large fleets are not hit by
disproportionately high costs.

e Grid connection costs could still be anissue in certain circumstances,
particularly where multiple new or expanded connections are required. This
could be particularly relevant for companies seeking fo make an early
switch to zero-carbon HGVs.

¢ The Government should consider how to ensure this doesn’'t hinder ZEV
adoption as it further develops its plans.

Decarbonising other surface vehicles

The Government also announced that all remaining new pefrol and diesel sales will
end for all vehicle types by 2040 at the latest.

rDe‘ZTL‘j’iir'gg Tdoes”gfgfuf'ﬁg@%fdmg HGVs. The Government has committed to ending the sale of new diesel small

the sale of new diesel small HGVs (less than 26 tonnes) by 2035 and large HGVs (above 26 tonnes) by 2040. The

Eyezv&%yv%ﬁfeogghligrvge%ﬁevs Government will need to set out detailed delivery plans for how this will be
achieved.

¢ In August 2021, DfT allocated the first funding (£19 million) for pre-
deployment testing and small-scale trials of zero-carbon HGVs. The
department has recently announced £200 million of funding for a three-
year comparative demonstrator programme, building on the findings from
this first phase.

— This will begin with funding competitions to demonstrate battery-
electric and hydrogen fuel cell technologies on UK roads.

— They will need to continue scaling up, fo reach commercial-scale by
the mid-2020s. This will help drive forward market development and will
generate real-world data to build fleet operator confidence in the
commercial viability of zero-emission opftions.

Buses. For buses, local actions to address air quality concerns have already driven
development of a significant market for battery-electric and hydrogen options,
and DfT is now consulting on an earlier phase-out date between 2025 and 2032.

¢ Government has committed to fund the introduction of 4,000 zero-emission
buses and infrastructure to support these nationwide. Deployment of these
vehicles has been delayed due to the impacts of the pandemic on the
industry, but the full number are sfill expected to be supported.

— The first franche of these are being delivered through the Zero-Emission
Bus Regional Areas scheme, which confirmed £270 million in funding to
17 local tfransport authorities in March 2022.

- In total, the funding announced through the scheme to date will fund
1,300 new electric and hydrogen buses along with the required
supporting infrastructure. The Scofttish Government runs a similar
challenge fund, ScotZEB, which awarded £62 million in early 2022.
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A clear plan is needed for how
the removal of all diesel-only
trains from the rail network by
2040 will be achieved.

Clear policy and guidance is
required to embed the shiff to
active travel seen throughout
the pandemic.

Targets have been set and
initial funding allocated for
increasing walking and cycling.

e Coventry has been announced as the UK’s first zero-emission bus city. This
should be used as a learning opportunity to demonstrate and share best-
practice in how to deliver an ambitious fransition to zero-emission buses.

Trains. The Government aims to remove all diesel-only trains from the rail network
by 2040. It needs to set out a clear plan for how this will be achieved, including an
ongoing programme of track electrification and consideration of the role for
hydrogen, battery-electric, and hybrid frains.

¢ Alongside the TDP, DfT published the Rail Environment Policy Statement!s,
setting out its priorities for how decarbonisation, sustainability, and
environmental objectives will be met. These include periodically updating
the Traction Decarbonisation Network Strategy to serve as a blueprint for
decarbonisation of the system.

e DfT and Innovate UK have recently launched a £7.6 million First of a Kind
competition, building on funding awarded in 2020 to innovative projects
including the HydroFLEX hydrogen train prototype.

Modal shift

Active travel (i.e. walking and cycling). The pandemic saw an increase in people
walking and cycling for leisure.1” Clearer policy and guidance will be needed to
realise the opportunity to embed some of these positive shifts.

e Many areas infroduced temporary measures to increase the space
available for walkers and cyclists during the pandemic. These schemes
allowed more people to participate in active fravel during lockdowns.

* There were reports of improved air quality in urban areas during the
pandemic, and increased recognition of the value of green spaces and
lower levels of traffic. As well as emissions savings, shifting journeys to
walking and cycling brings significant co-benefits for health and wellbeing
through exercise.

* The Government has made some moves to embed these changes.

— The Minister of State for Transport wrote to local authority leaders in
July 2021, encouraging them to leave schemes in place for long
enough to evaluate theirimpact robustly. The findings from these
evaluations should be used to inform future infrastructure planning.

— Also in July 2021, DIT published a research paper by the Behavioural
Insights Team?8 setfting out a range of soft and hard interventions that
could help to embed recent increases in cycling for the longer term.
Government should integrate these into its guidance to local
authorities, supported by appropriate funding.

The TDP set out a goal for half of all journeys in fowns and cities to be walked or
cycled by 2030 and a separate target to double cycling (relative to 2013 levels)
and increase levels of walking per person by 2025. This will require policies to build
upon the increases seen during the pandemic.
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Electric bikes could have a
valuable role in supporting an
increase in cycling.

Several strategies state
ambitions for improved,
affordable, integrated public
fransport services. These
promises need to be turned
into clear plans for delivery, to
ensure that the funding
commifted delivers maximum
value.
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¢ In January 2022, DfT launched Active Travel England, with Chris Boardman
MBE announced as its first Commissioner. This body will be responsible for
implementing the objectives and funding set out in the Gear Change
strategy. As a statutory consultee, Active Travel England should make use
of its opportunity to ensure that sustainable fransport is factored into all
major planning developments from the outset.

* Active Travel England has recently allocated the first £200 million of the £2
billion announced in 2020's Gear Change strategy. This includes funding for
134 schemes to improve local walking and cycling infrastructure across 46
local authorities and investment in 44 new off-road sections of the National
Cycle Network.

e Revisions to the Highway Code at the beginning of 2022 have clarified the
priority status of pedestrians and cyclists on UK roads.

* The Scottish Government’s latest Programme for Government committed to
increasing funding for active fravel to at least £320 million or 10% of the
total fransport budget.

Electric bicycle sales rose by 70% in 2020 to 170,000, representing one in twenty
bicycles sold.’” The new National E-Cycle Programme, run by Cycling UK, will aim
to build on this by offering short- and long-term opportunities to try e-bikes. The first
pilot scheme launched in May 2022, backed by £8 million of Active Travel England
funding.

* E-bikes can extend the scope of modal shift fo active fravel to a wider base
of consumers and a broader subset of journeys. Increasing provision of
dedicated cycle lanes and provision of e-bike sharing schemes could help
achieve this.

e Comparisons with the Netherlands,20 where cycling is ingrained in society
and over 400,000 e-bikes were sold in 2018, suggest that there is potential
for these sales to grow rapidly.

Improving air quality was recently listed as one of the target areas for the second
round of the Levelling-Up Fund. Active travel can both improve air quality and
benefit from such improvements, as participation becomes more appealing.”

Public transport

Places. The TDP included a promising focus on place-based solutions to
developing low-carbon fransport systems. This was re-emphasised in the Levelling-
Up White Paper, which committed that by 2030, local public transport connectivity
will be significantly closer in standard to London. These promises need to be turned
into clear plans for delivery, to ensure that the committed funding delivers
maximum value.

¢ The Wiliams-Shapps Plan for Rail has promised improvements to services,
simplification of fare structures and more integrated ticketing (including
better interfacing between the rail and bus systems).

* Itis important to note that non-exhaust emissions (from brake, tyre, and road wear) make up around 10% of
particulate maftter caused by road transport. These will continue to be produced by EVs, with the increased weight
of the battery potentially increasing them. Therefore, reducing driving will continue to offer air quality benefits
throughout the EV fransition.
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Support was provided to public
fransport operators due to
suppressed demand
throughout the pandemic.
Consideration is needed on
how to avoid service provision
being affected once support
ends.

e Budget 2021 included £43 million of new funding to help seven city regions
outside London begin preparations to implement the £5.7 billion previously
allocated for improving local fransport systems. The final allocations from
this £5.7 billion were confirmed in April 2022.

* In January 2022, the Scottish Government extended free bus fravel to
everyone aged under 22. This aims to increase access to public transport
and encourage more young people away from private car travel.

* The Welsh Government published a White Paper in March 2022 aiming to
unify bus services under a single network, with simpler and more affordable
ticketing. This plan aims to make bus travel a more viable alternative to the
private car.

Buses and trains. Government has committed significant investment to improving
public transport provision across the country over recent years. While this is positive,
a more coherent vision for how these investments will work together to deliver an
improved overall fransport system is needed. Allocations and approaches are
frequently inconsistent and not joined-up at present.

¢ Buses. The £3 billion previously allocated for improving bus services and bus
decarbonisation nationwide has been recast to also include funding for
ongoing COVID-19 recovery support, meaning the pot available for service
improvement was reduced to £1.2 billion. DfT has recently set out how this
money will be spent, based on local authorities’ Bus Service Improvement
Plans.

— DfT has provided local authorities with financial support and guidance
to develop these plans, as well as funding for a new officer to
implement them.

— 31 local authorities will receive a total of over £1 billion to deliver on
their improvement plans. This includes implementing enhanced bus
partnerships, while some (notably Greater Manchester) are exploring
infroducing a franchised model. Unfortunately, around 40 further
authorities have received no funding fo support their plans.

— This funding aims to improve bus services, make systems better
integrated, and make fares more affordable.

* Trains. The Integrated Rail Plan was published in November 2021, confirming
£96 billion of funding for rail connectivity. While this set out a plan for better
connectivity to and within the North and the Midlands, it aftracted criticism
due to the paring back of previous plans for HS2.

— The Integrated Rail Plan was not accompanied by any form of
environmental impact assessment. As such, it is not clear what impacts
the changes to previous proposals will have on emissions.

Pandemic support. Section 2 above on indicators showed the impact of the
COVID-19 pandemic on public fransport demand. Government provided
considerable support to operators during this period and needs to consider how to
avoid service provision being affected once support ends.
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The roles demand reduction
and modal shift play in
reducing fraffic growth should
be made clear.
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e Bus operators have received between £1.5-2 billion through the Bus Service
Support Grant and the Bus Recovery Grant. These avoided services being
reduced, or fares being increased. The latter scheme has recently been
extended to October 2022.

* Rail services were effectively brought back under public control, with
Government covering franchisees’ losses and paying them a fixed fee to
continue operating services. This arrangement has also allowed DIT to
infroduce new forms of ficketing, such as flexible season tickefts.

¢  Demand remains at around 60-80% of pre-pandemic levels. Government
ran a sale across the rail network over Easter 2022, designed to attract
customers back. This needs to be extended into a clear public messaging
campaign fo rebuild public confidence, otherwise operators’ ability to
improve (or even sustain) service quality and decarbonise simultaneously
could be at risk once support ends.

Reducing fraffic growth

The TDP and Net Zero Strategy represented a big step forward in recognising the
need to reduce fraffic growth. The UK Government now needs to be clearer on
the extent of the role it sees demand reduction and modal shift playing and both
UK and devolved Governments need more concrete policy to deliver this.

¢ The TDP included a commitment to increase average car occupancy, but
the extent of this ambition was not quantified. DfT has also recently
launched a consultation on a code-of-practice for mobility as a service.

¢ The Scottish Government has committed to reducing overall car mileage
by 20% by 2030. It has begun taking steps to enable this, through focus on
20-minute neighbourhoods within its revised National Planning Policy
Framework, extending free bus travel to those under 22, and guaranteeing
funding for active travel.

* The Welsh Government has also recently committed to reducing the car
miles driven per person by 10% by 2030, to be achieved through increasing
modal shift to active travel and public fransport.

While the recent Spending Review saw the total budget for Roads Investment
Scheme 2 (RIS2) cut by £3 billion to £24 billion, this still provides considerable
funding for new roads which will induce increased demand.

e DIfT has listed “Improved environmental outcomes” as one of the objectives
of RIS3, but the scoping document does not explicitly acknowledge the role
of road enhancements in inducing increased demand or the fact that a
majority of cars driving during the RIS3 period will still be carbon-emitting.

e Substantial investment in roadbuilding should only proceed if it can be
justified how it fits within a broader suite of policies that are compatible with
the UK's Net Zero trajectory. Both the Scottish and Welsh Governments have
recently committed to no longer invest in road-building to cater for
unconstrained increases in traffic volumes.
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Policy progress is relatively
strong in the surface fransport
sector, particularly the
technology side, with
significant risks and gaps on the
demand side.

(b) Assessment of policies and plans

Policy progress is relatively strong in the surface transport sector, with credible
policies in place or being developed to meet over half of the required abatement
(Figure 3.13 and Table 3.2).

e Policy progress is strongest on the technology side, with the infroduction of
the ZEV mandate expected to drive uptake of electric cars and vans to
meet the required phase-out dates. There remain some risks around vehicle
costs and infrastructure provision, as well as for vehicles such as HGVs that
are in the earlier stages of technological development.

* More significant risks and gaps remain on the demand side. The
Government has taken the welcome step of acknowledging the need to
reduce traffic growth and has allocated investment fo improve active
fravel and public fransport provision. However, it has not specified a level of
ambition, which makes it hard to translate the broad intention into key
instfruments such as the planning framework or actions by local decision-
makers.

¢ Through the policy documents detailed in the previous section, the
Government has made progress on the highest priority recommendations in
the Committee’s 2021 Progress report. Progress is more mixed on other
recommendations. Our assessment of specific recommendations is
published in the supplementary materials alongside this report.

— Of the three priority recommendations, we assess that Government
has achieved the recommendation relating to developing a policy
package to deliver the EV transition, has partly achieved
strengthening support for and provision of active travel and public
fransport schemes, and is making sufficient progress tfowards the
ongoing recommendation around supporting widespread
deployment of EV charging infrastructure.

— For the full set of recommendations for actions that we expected to
see progress on in the last year we assess that UK Government and the
devolved administrations have fully achieved four and partially
achieved five, but not achieved seven.

— A further six recommendations were of an ongoing nature, and we

assess that there is sufficient progress towards three of these,
insufficient progress towards two, and no progress tfowards one.
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Government has credible
delivery policy for the transition
to electric vehicles, although
emerging risks will need to be
monitored, particularly later in
the transition. Significant risks
remain in policy tackling
demand reduction.
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Figure 3.13 Assessment of policies and plans for
surface transport
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Source: CCC (2020) The Sixth Carbon Budget; BEIS (2021) Net Zero Strategy: Build Back Greener; BEIS (2021) Energy
and emissions projections: Net Zero Strategy baseline; CCC analysis.

Notes: We have adjusted the baseline from that published in the Net Zero Strategy to exclude the impact of
policies on conventional vehicle efficiency and early uptake of electric vehicles. This allows us to assess the impact
of these policies in delivering the emissions reductions required. This is important because, over recent years, the
abatement from these improvements has largely been lost to a shift towards larger vehicles such as SUVs. This tfrend
will need fo be reversed to realise these emissions savings, so we include them in our assessment to recognise this
need for action.
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Table 3.2
Policy scorecard for surface transport

Sub-sector

Cars — zero-emission
vehicles

58% of 2035
abatement

Vans - zero-
emission vehicles

12% of 2035
abatement

HGVs - zero-
emission vehicles

7% of 2035
abatement

Delivery
mechanism and  ofher financial
responsibilities

Funding and Enablers in place Timeline for Overall
and barriers future policies sub-sector

incentives overcome assessment

G -First half Y- First half

G - First half*

Y - Second half O - Second half Y - Second half

Plug-in cars made up 19% of all new sales in 2021 (12% BEV; 7% PHEV), and the ZEV
mandate and Infrastructure Strategy set out a credible delivery plan to build on this strong
foundation. Roles and responsibilities have been clearly identfified.

The proposed details of the ZEV mandate appear sensible, and DfT must now ensure that
the annual targets are set at a level that will drive suitable ambition within the market.

There are sensible plans to focus public funding on targeted support where it is most
needed, for example for on-street chargers. Government will need to monitor progress to
ensure that areas that need support are identified early.

Some concerns are being addressed (e.g. consumer experience) but others remain (e.g.
inconsistent charging provision and price disparities between home and public charging).
These are likely to pose bigger risks as the transition reaches the later portion of the
consumer base.

G O G G

While electric van sales are behind those for cars, major manufacturers are expanding their
ranges and sales are increasing. The ZEV mandate is a credible plan for driving this market
forward.

The charging needs of van users are not as well understood as those of car drivers, so there
are risks as to the suitability of the charging network.

G (@) G Y

Phase-out dates (2035 for lighter HGVs; 2040 for heavier HGVs) are appropriate.

There are more risks for this subsector as the technology is at an early stage of
development. However, fechnology frials have begun and are being scaled up (with
significantly increased funding) to test battery, hydrogen, and catenary vehicles on UK
roads. These need to expand to commercial scale by the mid-2020s.

A comprehensive policy package (including incentives and infrastructure plans) for
delivering the phase-out needs to be developed based on emerging findings from the trials
and feedback on the ZEV mandate details for cars and vans.

* The technology adoption curve describes the typical uptake of a new innovation. It divides consumers into five
groups — innovators, early adopters, early majority, late majority, and laggards — each of whom have differing
propensity to adopt the technology. Risks to the rollout are likely to become more pronounced as it reaches the
later groups, which we have reflected by ascribing separate assessments for the first and second halves of this
curve.
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Sub-sector

Buses — zero-emission
vehicles

1% of 2035
abatement

Rail - efficiency and
technology

1% of 2035
abatement

Conventional vehicle
efficiency

10% of 2035
abatement

Freight - demand
reduction and modal
shift

3% of 2035
abatement
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Delivery Funding and Enablers in Timeline for Overall

mechanism and other financial place and future policies sub-sector

responsibilities incentives barriers assessment
overcome

Y G Y G G

Zero-emission buses are already in operation in a number of towns and cities across the
UK. The Transport Decarbonisation Plan committed to support delivery of 4,000 new zero-
emission buses and the supporting infrastructure. Deployment has been slowed as the
industry recovers from the pandemic, but funding for the next franche of almost 1,000 was
confirmed in March 2022.

Government has recently consulted on sefting a specific phase-out date for new non-
zero-emission buses between 2025-2032. The consultation also considers how to deliver this
and deploy the necessary charging infrastructure.

Coaches face similar decarbonisation challenges to HGVs.

G @) G Y

Government intends fo remove diesel-only trains from the network by 2040, with the
system being Net Zero by 2050. The TDP sets out Network Rail's Traction Decarbonisation
Network Strategy as a blueprint for how this will be achieved.

A comprehensive delivery plan is now needed, outlining which lines will be electrified and
when and providing guidance on investment in new technologies and procurement of
zero-emission frains.

A CO2 emissions regime is proposed to accompany the ZEV mandate. This is important to
reduce emissions from remaining conventional vehicle sales, and required for the
Government’s goals.

The recent consultation proposes that this will only require nominal or small improvements.
While it is sensible fo ensure investment is focussed on ZEVs rather than on ICEs, this could
miss an opportunity fo incentivise low-cost improvements and could risk sales of hybrids
being used to offset less efficient ICE sales.

Over recent years, the positive effects of efficiency improvements have been offset by a
frend towards larger, heavier vehicles. No specific action has been taken to address this.

(@) @) O @)

Modal shift of freight was supported within the TDP, and DfT intends to consult on a rail
freight growth target.

The TDP also pledged to explore the legalities and practicalities around traffic regulation
and consolidation schemes that could reduce van and truck movements in urban areas.

Chapter 3: Surface transport




Sub-sector Delivery Funding and Enablers in place Timeline for Overall
mechanism and | other financial and barriers future policies sub-sector
responsibilities incentives overcome assessment

Cars - modal shift to
public transport

3% of 2035 Government’'s ambition is to improve public transport systems across the country to be
abatement similar to London. City-region funding deals and the levelling-up agenda are supporting this
ambition. However, a coherent overall approach is lacking.

* More quantified targets are required for modal shift’s role in reducing car usage.

e Great British Railways and new Enhanced Bus Partnerships aim to make public tfransport
networks more joined-up and to simplify fares. However, there are no clear plans to make
public transport more affordable relative to driving.

Cars - modal shift to % Y O Y Y
active travel

2% of 2035 e The aim for half of urban journeys to be walked and cycled by 2030 and the commitment

abatement to monitor walking and cycling levels against 2025 targets are welcome steps forward.

¢ To enable this, key enabling policies such as the planning system and the roads investment
scheme need to reflect these ambitions better. The establishment of Active Travel England
and the commitment to provide guidance to local authorities on place-based approaches
to decarbonisation provide an opportunity to better infegrate active travel into planning
decisions. Sustainable transport needs to be considered from the outset of all new
developments.

Cars - increased @) Y @) O
occupancy
1% of 2035 ¢ The TDP committed to increase average car occupancy by 2030. However, this target was

abatement not quantified, and limited policies were proposed to achieve it.

¢ Government has recognised the role of shared mobility and is consulting on a mobility-as-a-
service code of practice. Guidance will be provided for local authorities on how to support
car- and liff-sharing schemes.

Cars -reduced O
travel

1% of 2035 The TDP recognised the role for reducing traffic growth, but Government has not quantified
the extent of the role that this should play. Without this clear vision, it is difficult to fully
embed the Net Zero pathway within crucial policy documents such as the planning
framework and roadbuilding proposals.

abatement

e Societal shifts such as home-working can play a role in this. Policy needs to ensure that
these shifts help rather than hinder the emissions trajectory.

Overall sector G Y O G Y
assessment

Notes: 1. Demand-side measures are likely to be more important than implied by these figures. They would be larger in earlier years and these figures do
not include indirect emissions benefits such as through reduced resource use and lower electricity demand; nor do they capture co-benefits such as
improved air quality. Abatement figures for demand-side measures will also vary depending on whether they are calculated before or after the impact of
electric vehicles. These figures are based on estimated contributions to the pathway for fransport in the Net Zero Strategy, which appears to assess
demand-side impacts affer technological ones, thus reducing their apparent magnitude. 2. The majority of the abatement due to improvements in
conventional vehicle efficiency is included within the baseline in the Net Zero Strategy. We have adjusted the baseline for our assessment to exclude
these improvements. This allows us to consider them instead as part of the delivery pathway, and therefore to assess the suitability and credibility of
Government's policies in delivering the emissions reductions required.
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Key shortfalls that must be
addressed are on the demand
side. A clear vision, measurable
targets and a delivery plan are
required for the role of demand
within our future fransport
system.
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(c) Recommendations

Our recommendations are available in the accompanying tables in the Annex
(grouped by department) and on our website. The latter are filterable by sector
and by department. Our priority recommendations for surface fransport cover
both the demand side (the biggest policy shortfall) and the switch to electric
vehicles (the biggest source of emissions reduction). Impacts on jobs in the surface
fransport sector as a result of the transition will be discussed in a separate
analytical report on workers and skills to be published later in the year.

Active travel and public transport

The biggest policy shortfalls in the surface transport sector are on the demand side.
The decarbonisation pathway should not be all about replacing fossil-fuelled
vehicles with electric ones, it also offers an important opportunity fo change the
way people view mobility. Enabling delivery of well-integrated, affordable, and
appealing transport systems can free communities from car dependence, saving
them money, reducing congestion, and continuing fo improve air quality and
health even once all cars are electric. Demand-side reductions can also lead to
emissions savings across the economy, by lowering the amount of electricity
needing to be generated and reducing the number of electric cars that need to
be manufactured. Realising these benefits will depend on the Government setting
out a clear vision for the role of demand within our future transport system, how this
system will be delivered and addressing barriers to implementation.

e Fundamentally, the Government must set out measurable targets for the
contribution that reducing car travel will play in delivering the Net Zero
pathway. Realising this can be simplified by ensuring that the upcoming
Planning Bill and the Transport Appraisal Guidance both reflect these aims
and take an integrated, whole-system approach to fransport
development.

* The establishment of new bus partnerships and Great British Railways,
alongside the Transport Decarbonisation Plan, the Williams-Shapps Plan for
Rail and strategies such as Bus Back Better that specify wanting an easier,
simpler and better integrated network, similar fo London’s, present an
opportunity to infroduce a new transparent fare structure that offers more
affordable, reliable, and joined-up public fransport (Box 3.2).

¢ The Great British Rail Sale inifiative, a summer discount sale of train tickets
that offered up to half price off one million advance travel tickets, could
present opportunities for future fare reductions if demand increases keep
revenues neuftral.

e Coventry — as the UK’s first all-electric bus city — and the upcoming decision
on the UK’s first zero-emission transport city present opportunities to test new
approaches and share effective practice in reducing car dependency in
urban settings. Active Travel England should also look to share best-
practice and provide clear guidance on what local areas can do to
increase walking and cycling.

¢ DfT and National Highways are currently developing their approach to
Roads Investment Scheme 3. In doing so, they must ensure that induced
demand and lifetime emissions impacts are adequately assessed. The
strategy should not aim to cater for unconstrained growth in road tfraffic
and must be compatible with Net Zero.
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Public fransport strategies call
for a more affordable,
fransparent, integrated, reliable
system. Focus on delivering
these strategies is needed, with
emphasis on seeking to
rebalance costs between
public and private transport.

Box 3.2

Public fransport pricing

Public transport prices have been rising year-on-year over the past decade, at a rate
higher than average wages and higher than the cost of private transport. Bus and coach
prices have more than doubled, whilst rail fares have increased by about a third?!.
Typically, bus and rail fare increases are directed by the Retail Price Index each year with
complex ticketing systems, options and pricing for passengers to choose from. Both bus
and rail have become complicated and expensive for passengers and require reform.

Government has recently published two strategies, on buses and rail, that both call for a
more affordable, fransparent and reliable system:

e Bus Back Better?2 strives for more frequent, reliable, better coordinated, zero-emission
and cheaper services, with a central aim of getting overall patronage back to pre-
pandemic levels, and then exceeding that. Franchising and Enhanced Partnerships
are being favoured fo allow Local Transport Authorities (LTAs) to take over the role of
registering bus services and to allow for multi-operator ticketing.

e Great British Railways.2 This new public body will run and plan the rail network, own
the infrastructure, procure passenger services, set most fares and fimetables and be
accountable for making the whole system work. It aims to deliver more affordable,
efficient, punctual, reliable and easier-to-use services while maintaining their safety.

These strategies, alongside the committed funding and stated intention are welcome
and timely, following decreasing public transport use due to rising prices and the
pandemic. Focus is needed through to the mid-2020s on delivering these strategies, and
setting out targets, fimelines and monitoring progress to reach the goals laid out.

Our research and stakeholder engagement have emphasised that a successful public
fransport system, that encourages modal shift and the transition to Net Zero, should
involve:

¢ Anintegrated service with simple, multi-modal, through tickets available on all
services, irrespective of operator or mode of public fransport, with bus, coach and
fram routes serving railway stations.

¢ Affordability and transparent pricing. New public transport fare structures should
allow for tickets and fares to be simple and accept contactless payment, with daily,
weekly and monthly capping, across all modes of fransport. The fare structure should
be designed so that passengers pay for the journey from start to destination, not for
the route they take or the number of fransport modes they use. The new fare
structure should also seek to rebalance the costs between public and private
fransport.

* Improvements to frequency and reliability across all public fransport modes are
required, with fransport that runs more often and services that remain on time.
Expansion of network routes and catering to the needs of rural areas are essential.

* Transitioning to zero-emission vehicles is important to meet the required emissions
reductions to achieve Net Zero, as set out in our Sixth Carbon Budget advice and the
UK Net Zero Strategy.

¢ Continued Government investment is required to ensure the success of a reformed
fransport system and to enable operators to keep public fransport modes affordable,
frequent and reliable.

¢ Guidance for local authorities, specifically for buses, is necessary to ensure Local
Transport Authorities have the tools and resources they need to deliver a reformed
system and ensure effective connectivity between areas and integration across all
modes of public transport, active travel, and shared mobility.

Transport for London provides an example of an integrated service, across several
transport modes, with multi-modal tickets and transparent pricing that is capped at a
daily rate with the option for contactless payment.
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Policy must drive uptake at the
pace required. The ZEV
mandate must be confirmed in
regulation, with ambitious
targets driving rapid growth in
EV sales.

Local authorities require
funding and guidance to
develop local charging

strategies. Ambitions on the roll-

out of rapid chargers should be
strengthened.

Options to rebalance costs
between public and home
charging should be explored.
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Zero-emission vehicles

Our new recommendations around the fransition fo zero-emission vehicles primarily
aim to ensure that Government franslates its promising strategies and credible
plans into effective delivery. While the market is already scaling up at pace,
Government policy must build upon this success and drive uptake at the pace
needed, as well as to address market failures and mitigate any barriers to effective
and fair implementation.

The ZEV mandate must be confirmed in regulation, with ambitious targets
driving rapid growth in EV sales. Targeted support and taxation gradients
should create a compelling environment for consumers to choose electric
options once this mandate comes into force.

— As the roll-out progresses, targeted support should be infroduced,
ensuring they benefit those for whom the currently higher upfront cost
of an EV is a significant barrier. As the second-hand EV market grows,
Government should consider whether interventions in this market
would be helpful in widening access to the EV transition.

— Alongside the ZEV mandate, DfT must ensure that supporting
regulations will deliver the emissions reductions that are required from
the remainder of the market. This should include:

* Robust enforcement of the 2030 phase-out date coupled with a
high definition of significant zero-emission capability to ensure that
from this point all purchases can be driven using solely electric
power and genuinely reduce emissions.

e CO2 regulations that are sufficiently ambitious to achieve the share
of emissions reduction required through the uptake of hybrids and
to avoid the risk of the UK becoming a dumping ground for
inefficient end-of-line conventional vehicles.

Local authorities will need support — both through resource funding and
using clear guidance - to develop deliverable local charging strategies
and implement the actions required of them in the Charging Infrastructure
Strategy. This will be vital to delivering the tenfold scale-up to at least
300,000 public charge points by 2030.

Government should review and strengthen its ambitions on rolling out rapid
charge points, to ensure that these anticipate need so that drivers have the
confidence that they can find reliable, available chargers during longer
journeys as EV uptake grows. This confidence will be key to maintaining
positive public perceptions of the fransition, and also offers the potential to
improve resource efficiency by allowing drivers to opt for smaller batteries.

Price disparities between public and home charging remain a significant
concern and could undermine the fairness of the transition. The
Infrastructure Strategy recognises this, and options now need to be
developed to mitigate it.
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Road pricing of some sort is
likely to be needed as electric
vehicles become dominant.
Preparations should begin now.

¢ The commencement of the Zero-Emission Road Freight trials is a promising
step. They now need to develop into full commercial-scale demonstrations
by the mid-2020s. Government should build on the emerging findings from
these as well as feedback on the details of the ZEV mandate to develop a
comprehensive policy package to deliver the phase-out dates for all non-
zero-emission road vehicles.

e Ensuring a robust supply of vehicles will be crucial to enabling these
fransitions. DfT's 2035 Delivery Plan mentioned actions to localise more of
the EV supply chain in the UK and to ensure responsible sourcing of raw
materials. It also promised a consultation on battery recycling legislation,
but this has yet to be published. Further work is required in each of these
areas.

In the longer-term, it will be necessary for the UK to infroduce some form of road
pricing fo fill the fiscal hole that will be left by the erosion of fuel duty, and to
prevent the low costs of electric vehicles leading to increased congestion.
Government should start scoping out policy options now, including consulting with
consumer and motoring representatives to secure informed consent, so that such
a scheme is ready for implementation later this decade (Box 3.3).

Box 3.3

Principles to follow in designing a road pricing scheme

In 2019, the exchequer received £28 billion in fuel duty, with over half of that coming from
petrol and diesel sales to car drivers. Electricity, by contrast, is not subject to fuel duty.
Furthermore, VAT on fuel sales is levied at 20%, whereas domestic electricity incurs only
5%. Electric cars are currently zero-rated for vehicle excise duty. All told, these differences
mean that the fransition o EVs is likely to leave a significant hole in the public finances if
replacement taxation schemes are not infroduced.

¢ Asensible and fair policy approach would be to ensure that this shortfall is made up
from drivers, to avoid further subsidising the costs of driving from general taxation.
Current taxation already does not cover the full external costs of driving (e.g.
congestion, air pollution). This will remain the case even with the mitigation of
emissions through EV uptake.

*  Without any tax on driving, the considerable operational savings offered by EVs can
be expected to significantly increase congestion as the costs to drivers of each extra
mile driven is lower. The extent of this is uncertain but thought to be 10-30% (i.e. for
each 10% reduction in cost per mile drivers tend to drive 1-3% more miles),2* although
research suggests that this can be mitigated through environmentally-friendly
behavioural changes.?5

Therefore, our assessment is that it will be necessary to infroduce some form of road
pricing, whereby drivers (of any vehicle type) are charged for how much (and possibly
when/where) they drive. Under any sensible formulation, the greater efficiency of EVs
should sfill make them cheaper to run than petrol or diesel cars.

* It would be prudent to develop options for addressing this at an early stage;
otherwise, there are potential political dangers that could hinder infroduction:

— Drivers could begin to assume that EV driving will always be tax-free.

- There may be a perception that EVs were tax-free when richer consumers could
afford them, but will be taxed once they are available to the mass market.

¢ There are a variety of potential approaches to road pricing, ranging from a simple
charge per mile driven, which could be levied based on annual odometer checks,
fo more sophisticated schemes that vary the charge based on the time of day or the
location/type of road being used, based on vehicle fracking technologies.
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- Simple approaches such as flat charges per mile or road/geographic tolling are
familiar to consumers and easier to understand, which may make them more
straightforward to implement.

— However, more dynamic schemes offer more ability to infernalise some of the costs
of driving and tailor prices to reduce congestion or disincentivise harmful
behaviours.

— All types of scheme could offer exemptions and allowances, although more
dynamic approaches would offer greater potential for more nuanced adjustments
to minimise distributional impacts and shape demand based on the alternative
modes of transport that are available in each location and at each time.

Effective design of a road pricing scheme should follow the following key principles:

Public consent. Approaches should be designed with input from key consumer
groups. It is important that the changes aren’t seen as an attempt fo penalise
motorists, so benefits to drivers (e.g. reductions in congestion) and allowances for
reasonable/necessary motoring should be highlighted.

Fairness. Analysis should consider the distributional impacts of potential options. There
are inequalities embedded within the existing fuel duty system, so moving to road
pricing offers an opportunity fo rebalance these through well-designed incentives
and allowances.

Public understanding. Fuel duty is a relatively simple tax, levied uniformly at the point
of sale. Its replacement will need to be similarly understandable, either through
innate simplicity or through clear communications and consumer tools to explain
how the system works in practice.

Clear incentives. If varied or dynamic prices are used, the rationale behind these
must be clear. Moreover, drivers must be easily able to understand the potential
costs for their various travel options. Otherwise, they will not be able to respond to the
infended price signals, risking unintended consequences and worse outcomes.

Integration with the wider transport system. Road pricing should be designed in line
with a vision for the role that driving will play in the future transport system. This means
that it should consider the needs of both drivers and non-drivers, and should
incentivise the use of alternative modes of travel where these are available. Linking
the introduction with sizeable investments in active travel and public tfransport
infrastructure across the country can help make these linkages clearer.

Privacy and security. The prevalence of route-planning apps shows that drivers are
willing to share their fravel data where there are clear benefits. The means of data
collection for a road pricing scheme should ensure that only the minimum amount of
data necessary is captured and ideally be detached from central Government.
Sharing of location data should be on an opt-in basis, with less intrusive options
available for consumers who are unwilling or unable fo do so.
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4. Major risks

Table 3.3
Maijor risks and required mitigating actions for surface transport

Risk category Description

Modal shift to

public
transport

EV charging
infrastructure

EV
accessibility

EV supply
chains

Mitigating actions

Details In place?
This risk is two-fold: Continued support and effective Partly
¢ Continued suppressed demand for messaging s required To encourage
. . travellers back to public transport. The
public transport following the
. Government should ensure operators are
pandemic. . .
able to deliver the improved, more
e Public fransport prices continue to be affordable, lower-carbon public fransport
more expensive than private transport, systems necessary to attract drivers to shift
inhibiting the shift away from cars. their journeys in order to reduce emissions.
The current roll-out of charging infrastructure | The UK Electric Vehicle Infrastructure Partly
is not at the pace required to reach the Strategy is a positive step towards ensuring
2030 target of 300,000 public charge points, | the required infrastructure is in place for
and current provision is uneven across the the fransition to EVs. Continued support,
country. Moreover, as more people begin to | investment and focus on delivery are now
fransition to EVs, the uptake of EVs could important. The amount of public charge
outpace the roll-out of EV charging points needs to increase by around 30,000
infrastructure, leading to drivers having per year to meet the required 300,000
difficulty charging their vehicles. This could public charge points by 2030.
deter future buyers from choosing EVs.
This risk is two-fold: Confinued financial incentives are Partly
e EVs are noft fairly available to everyone, required for EV.S’ such s fargefed grants
. and lower vehicle excise duty, to help
the upfront cost is currently more - .
. . . facilitate the shiff. Government must also
expensive than conventional vehicles "
. explore opportunities to rebalance the
and there is not yet a strong second- . .
costs between home charging and public
hand market. If a strong second-hand . . .
. . charge points for local residents without
market does not develop, there is a risk . .
) . . private off-street parking, perhaps through
people will continue to drive old cars. .
contract schemes or subsidies, to ensure a
e Current charging infrastructure models fair transition.
mean that it is more expensive for those
without a driveway or access to private
parking to charge, therefore higher-
income households that have access
to private parking are benefitting more
from the transition.
If battery manufacturing gigafactories aren't | There have been some announcements Partly
located in the UK then it is unlikely that around gigafactories being developed
vehicle manufacturers will manufacture EVs | and located in the UK - if the overall
in the UK. This means that the UK will have capagcity is around 140 GWh by 2040, this is
litfle control over lifecycle, imported and less likely to be a risk. Based on current
embedded emissions in battery and EV announcements, it is expected to be at
manufacturing. It would also be detrimental | least around 68 GWh/year by 2028.
to the job opporfunities available to UK
workers.
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Disruption to semiconductor supply chains New car sales are likely to recover due to No
and impacts following the pandemic has demand. However, semi-conductor supply
resulted in a 29% smaller new car market in chain issues are expected to continue in

2021, compared with pre-pandemic levels. at least the short term, therefore more

If this continues, the transition to EVs is likely supply chain resilience is needed,

to take longer and emissions will be particularly when designing the new

impacted. supply chains required for producing EVs.

If UK regulations on the COz intensities of Ensuring that the UK's CO2 regulations are No

new conventional vehicles are weaker than
those in other markets, then there is a risk
that manufacturers view the UK as a
dumping ground for older, less efficient
models or those produced using out-dated
production lines. Alternatively,
manufacturers may aim to ‘upsell’ larger,
more expensive (and less efficient) vehicles
to the UK market. This could jeopardise
achieving the emissions reductions required
from this segment of the market.

at least as stfrong as comparable markets,
particularly the EU. These should be
designed in such a way that they achieve
the share of emissions reductions required
through the uptake of hybrids and ensure
sufficient progress on remaining sales of
petrol and diesel vehicles.
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