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Executive summary

In 2019, the Committee advised the Welsh Government to set a target to reduce
emissions by 95% in 2050. The Welsh Government accepted that advice, and
declared ifs intention to bring forward a target for Wales to achieve Net Zero
emissions no later than 2050.

The Welsh Government is now in a position to realise that goal. The Committee’s
updated evidence and analysis now supports a recommendation for Wales to set
and pursue an ambitious target to reduce all greenhouse gas emissions to Net
Zero by 2050, backed up by a stretching set of targets on the pathway to that
goal.

This represents Wales' fair and credible contribution to the UK Net Zero goal, and is
consistent with our recommendations on the UK's Sixth Carbon Budget and the
UK’s nationally determined contribution (NDC) for2030 to the UN process.”
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* Qur Sixth Carbon Budget recommendation for the UK (-78%) includes emissions from international aviation and
shipping, but UN conventionisto report these separately, so they are not included in our recommended NDC for
2030 (-68%). On an equivalent basis (i.e.including international aviation and shipping), the 2030 NDC would be a
64% reduction relative to 1990.
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Our recommended targets for Wales would achieve nearly two-thirds of the
required emissions reduction from 2020 to 2050 in the next 15 years (Figure 1). This
early action is vital to support the required increase in global ambition, especially
ahead of the UK hosting the next UN climate talks. It can feasibly be achieved at
low overall cost and would bring multiple benefits and opportunities for the UK.

Achieving Net Zero requires average annual reductions in Welsh emissions of

1.3 MICOqe from 2018, similar to those achieved since 2008 (1.2 MtICOze per year).
The analysis in this report shows this is cleary feasible, provided effective policies
are infroduced across the economy without delay.

Our advice to the Welsh Government this yearis set out in two parts:

e Advice Report: The Path to a Net Zero Wales sets out recommendations for
the actions that are needed in Wales, including the legislation of a Net Zero
target and package of policies to deliver if.

* Progress Report: Reducing emissions in Wales [ooks back at the progress
made in Wales since the 2016 Environment (Wales) Act was passed, and
assesses whether Wales is on frack to meet its currently legislated emissions
reductions targets.

This report has been developed in conjunction with our advice to the UK
Government on the Sixth Carbon Budget. More detail on the analysis that has
informed this advice to the Welsh Government are available onthe in the UK Sixth
Carbon Budget Report and accompanying material on the CCC website.

Box 1 set out the Committee’s recommendations on Wales' targets. The rest of this
summary is set outin four parts:

a) Net Zero in 2050 is right for the climate and right for Wales
b) How the Net Zero goal can be metin Wales
c) Recommendations for action

d) Progress towards Wales' existing targets

Advice Report: The pathto a Net Zero Wales



Box 1

CCC recommendations on Wales' climate targets

* Net Zero in 2050. Wales should legislate as soon as possible toreach Net Zero
greenhouse gas emissions by 2050. The target can be legislated as a 100% reduction in
greenhouse gases (GHGs) from 1990 and should cover all sectors of the economy.

* Climate targets on the path to Net Zero. Wales should legislate a stretching series of
targets on the pathway to Net Zero:

— The Third Carbon Budget (2026-2030) should be set at an average 58% reduction
compared to 1990 levels.

— Interim targets for 2030 and 2040 should be set on the Balanced Pathway to Net
Zero at 63% and 89% respectively compared to 1990 levels.

— The Second Carbon Budget (2021-2025) must be tightened to a 37% reduction
compared to 1990 levels as an absolute minimum to account for the early
closure of Aberthaw power station (as set out in our 2017 advice). Emissions will
likely haveto fall more quickly than this to meet the Third Carbon Budget.
However, it is extremely difficult to identify precisely the appropriate level of
emissions reduction over this period:

* Future performance of the economy — and hence the level of economic
activity that could cause emissions —is always uncertain to some degree.
However, uncertainty over emissions in the next few years is much greater
than usual, relating to how the economy willrecover after the COVID-19
pandemic, together with any lasting societal and behavioural changes.

* Much of the emissions reduction that we expect in Wales over the next few
years, which could take Wales significantly beyond the 37% reduction in our
previous advice, is antficipated to occur in the power sector (i.e. through
reduced gas-fired generation) andis not in the control of the Welsh
Government.

* These twofactors are likely to make a considerably bigger difference to
emissions in Wales than new policies developed and implemented by the
Welsh Government, especially given the lead-times to do so. Strong policies
tfo reduce emissions should be developed and implemented by the Welsh
Government over a timeframe that enables them to make a significant
difference (i.e. aimed at the ambitious reduction of 58% for the Third Carbon
Budget).

— We therefore recommend thatas a minimum the level of the Second Carbon
Budget is revised in line with our 2017 advice fto require areduction of 37%, but
that the clear aim of the Welsh Government is to outperform this on the way to
meeting the ambitious Third Carbon Budget and 2030 target.

* A Net Zero delivery plan. We recommend that the next low-carbon delivery planin
Wales sets out along-term vision for meeting the Net Zero goal, with a particular focus
on the Third Carbon Budget and the 2030 target. Policies and proposals to reduce
emissions take time to implement and to haveimpacts in the real world; the focus of
Wales’ should not be limited to emissions targets in the next five years. The expected
impact of policies, including those in early planning, should be clearly quantified and
in sum be enough to meet the third carbon budget.

* Engineered removals. We recommend that engineered CO2 removal is allowed o
contribute to meeting Welsh carbon targets under the Environment (Wales) Act.
Achieving Net Zero will require sustainable, verified greenhouse gas removals.

* Domestic action. The aim should be to meet the target through domestic effort in
Wales, without relying on international carbbon units (or ‘credits’). Emissions trading —
including potentially within a UK scheme —can be a useful policy lever to reduce
actual Welsh emissions (net of removals) asrequired to meet the recommended
targets.
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a) Net Zero in 2050 is right for the climate and right for Wales
A globally responsible Wales: supporting global climate action

Ourrecommended targets for Wales — alongside our recommendations for the UK
Sixth Carbon Budget and the newly-set UK Nationally Determined Confribution
(NDC) (Box 2) —reflect the goals and requirements of the Paris Agreement,
recognising Wales' responsibility as a richer developed nation and itfs respective
capabilifies:

e Ourrecommended pathway has been explicitly designed fo reflect Wales'
‘highest possible ambition’ within Wales’ particular capabilities, asrequired
by the Paris Agreement.

e It wouldreduce Wales' annual per-capita emissions to under 3 tCO,e per
person before 2040, inline with global pathways consistent with meeting
the Paris 1.5°C goal (Figure 2).

Our pathways have been ¢ The actions required to meet the recommended targets — including full
developed to support the . . . . T

required pathways for decarbonisation of the power sector, full switchover to electric vehicle sales
reducing global emissions. and installation of low-carbon heating, and decarbonisation of

manufacturing — would go beyond those required from the world on
average, inline with Wales’ responsibility as a richer natfion with larger
historical emissions. The timing of these actions would align to that required
from the rest of the UK and other climate leaders.

o Comparable action fromother developed counftries with developing
countries following slightly later (i.e. where they generally adopt low-caroon
measures later, achieve lower percentage reductions to 2030 and reach
Net Zero emissions after 2050) would limit waming well below 2°C. The
emissions pathways set out in thisreport for Wales conftribute to a
‘leadership-driven’ global pathway.

* We have highlighted where policies and actions have important crossovers
with the need to adapt to climate change, which is also included as a key
part of the long-term response to climate change inthe Paris Agreement.

While many countries have followed the UK in adopting Net Zero as a long-term
emissions target, global ambition to 2030 remains far short of what is required. As
President of the next UN climate talks (and of the G7) in 2021, the UK is in a position
to influence others, but to do so mustitself adopt an ambitious 2030 goall.
Reducing emissions early matters as it is global cumulative emissions that drive
climate outcomes.

The UK’s climate goals cannot be met without the right actionin Wales. The Welsh
Government can support UK action by setting equally stretching targets into Welsh
law and pursuing ambitious devolved policies that are well aligned to both Wales'
Net Zero goal and the UK's path to Net Zero via the Sixth Carbon Budget.
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Box 2

The UK's Nationally Determined Contribution (NDC) for 2030

The UK will host the next UN climate talks— the 26th Conference of the Parties (COP26) —in
Glasgow in November 2021. The period leading up to these talksis vitalfor increasing
global ambition. It was of vitalimportance that the UK set a world-leading NDC that
reflects best practice under the Paris Agreement.

On 3 December, following advice from the Committee by letter,! based on the advice
on the UK Sixth Carbon Budget published the following week,2 the Prime Minister
announced that the UK NDC would follow the Committee’s advice for it to require at
least a 68% reduction in teritorial emissions from 1990 to 2030 (excluding emissions from
international aviation and shipping, 1AS, in line with UN convention), to be delivered
through domestic action.

* Thisis a clear progression from the UK's pre-existing commitments: its expected effort
share of the EU’s existing NDC (-53%), the existing fifth carbon budget (-57%), and the
expected reduction in actual emissions under the fifth caroon budget (-61%)."

* |tis world-leading compared to existing NDCs, and amongst the front-runners for
proposals for increased ambition. For example, if the EU adopts its proposed 55%
reduction for 2030, the UK's NDC would be towards the top of the range thatwe
estimate for the UK's possible effort share had it still been a Member State.

* Italigns with the published pathwaysfrom the Intergovernmental Panel on Climate
Change (IPCC) for a 1.5°C goal. UK emissions would fall by 54% from 2010 to 2030,
compared to the 45% that the IPCC identifies for the world as a whole.

* |tis equivalent to a 64% reduction including international aviation and shipping
emissions, the basis of our recommended Sixth Carbon Budget.

The Committee made further recommendations alongside the headline reduction in
emissions:

* International aviation and shipping. While these emissions are treated separately by
the UN, they must be addressed if the temperature goal of the Paris Agreement is to
be met. The UK’s NDC should include clear commitments to act on emissions from
international aviation and shipping. including both long-term and interim targets.

* Adaptation. Evenif the Paris goals are delivered in full and global temperature rise is
limited to 1.5°C, there will be further impacts from climate change beyond those
already occuming today. If the Paris goals are missed, the global impacts will become
much more severe. The UK needs to increase its ambition on climate change
adaptation, as it is not even prepared even for the 1.5-2°C world. The UK's NDC should
signal how national adaptation planswill be strengthened, as well as highlighting how
the UK is supporting climate adaptation overseas.

* International collaboration. The UK has been a strong confributor to international
climate finance, recently doublingits commitment to £11.6 bilion in aggregate over
2021/22-2025/26. The UK’s NDC should highlight this commitment, along with other UK
contributions to technology development and capacity building.

* The existing EU ambitionis fora 40% reduction by 2030 relative to 1990; an increase to 55% is being considered. The
fifth budget goal of -57% refers to the net carbon account, which adjusts foremissions trading in the EU Emissions
Trading System.
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Figure 2 Global emissions pathways (per person) '«
consistentwith the Paris Agreement

All GHG emissions (basis of Wales' targets)

25
(-
Z
- 20 — —
O
(%)
|-
O 15
(O}
)
o >
O r T T T T T T T T T T T L T T
1990 2000 2010 2020 2030 2040 2050 2060
-5
CO, only (excluding remov als)
20
- 15 — —
>
~
C
@)
(%] 10
p-—
)
(O}
S~
o °
Q
O r T T T T T T T T T T \ T
-5
1990 2000 2010 2020 2030 2040 2050 2060
>50 %1.5°C - Range >66% 2°C - Range
e >50% 1.5°C - Median —>66% 2°C - Median
e Historical - World Historical - Wales

== Balanced Net Zero Pathway - Wales

Source: CCC analysis. Huppmann, D, et.al. (2018) A new scenario resource for integrated 1.5°C research. Nature
Climate Change, 8 (12), 1027; Olivier, J. & Peters, J. (2019) Trends in global CO, and total greenhouse gas emissions.
Notes: Aggregation of greenhouse gas emissionsis done using the global waming potential metric at time horizon
of 100 years. Valuesfromthe IPCC 5™ Assessment report (with climate-carbon feedbacks) are used. Minimum and
maximum ranges are used across the global emissions scenario categories used by the IPCC Special Report on

Global Warming of 1.5°C. These figures do not include the uncertain of COVID-19 on 2020 emissions. CO, figures do
notinclude any greenhouse gasremovals technology in Wales. Emissions data are not available for 1991-1994 and
1996-1997; we have interpolated emissions in Wales forthese years based on the levels in 1990, 1995 and 1998.

Advice Report:The pathto a Net Zero Wales



Our pathways for each part of
the UK entail consistent
amounts of effort, but lead to
different overallreductionsin

emissions.

Supporting UK ambitions for Net Zero

Under the 2008 Climate Change Act, Wales is required to confribute to the UK 2050
Net Zero target and the UK’s carbon budgets. The Act assigns to Welsh Ministers
the duty to report on the Welsh Government’s objectives, actions and future
priorities regarding the impacts of climate change to the Welsh Parliament.

The credibility of the UK’s Sixth Carbon Budget (covering 2033-37) and Net Zero
rests on action in all parts of the UK, including Wales. Around 9% of the actionin our
Balanced Net Zero Pathway for the UK during the Sixth Carbon Budget period will
be delivered in Wales (Figure 3).

The technical and behavioural challenges and solutions to tackling greenhouse
gas emissions are broadly similar across the UK. This does not mean that Wales will
follow the exact same emissions reduction pathway as the rest of the UK, nordoes
it lessen the need for policies that are tailored for national, regional and local
needs.

Equal effort towards UK Net Zero will lead to different emissions pathways. The
balance of activity across different sectors - particulady aviation, agriculture and
land use, manufacturing and construction, fuel supply and greenhouse gas
removals - means different levels of emissions reduction are possible in different
parts of the UK through the Sixth Carbon Budget period and by 2050.

Figure 3 Wales' share of UK emissionsand «
abatement during the Sixth Carbon Budget
period and by 2050
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Low-carbon investment can
support the economic
recovery.

Costs of low-carbon
technologies continue to fall.

13

The context for Net Zero in Wales

When the Committee provided its 2019 advice, we demonstrated that any
negative economic impact of achieving very deep emissionsreductionsin Wales
was likely to be small and the overallimpact could turn out to be positive. Our
analysis of the full pathway to Net Zero in Wales for this report reinforces that
finding. An ambitious budget is preferable to an unambitious one, given the range
ofrisks and costs from unchecked climate change, and in some cases could even
be cost-saving (e.g. with an earlier switch to electric vehicles).

The economic and social context for climate action has changedin important
ways since our 2019 advice:

The COVID-19 pandemic and measures faken inresponse to it have sharply
changed the economic backdrop in Wales, across the rest of the UK, and
globally. These effects imply considerable spare capacity in the economy
and therefore that increasing investment could support Wales' recovery.

UK Net Zero and NDC. The UK Government has formally adopted a Net Zero
target into law and set an enhanced NDC for 2030, strengthening the case
for Wales’ existing targets to be tightened in line with the UK goals.

Wider Net Zero commitments by other countries and businesses clearly
demonstrate momentum building towards more climate action. This should
drive down low-carbon technology costs that themselves can enable
further commitments to action. These commitments are a demonstration
that future markets lie with low-carbon products. Business models that are
not compatible with a Net Zero future are increasingly risky.

Costs of key low-carbon technologies have continued to fall. For example,
the confracted price for electricity generated by offshore wind fell again in
the latest auction round by around a third compared to the previous
auction two years earlier. These cost reductions are driven by scale
manufacturing, investor confidence and ‘learning-by-doing’ during
deployment within an effective low-risk policy framework. These effects can
be replicated in other areas of the economy, as markets scale up globally
and the costs of low-carbon technologies confinue to fall.

This background favours a decisive fransition for the UK and for Wales, quickly

switching resources away from high-carbon activity and into low-carbon
investments with lower operating costs than high-carbon alternatives. This is
reflected in our proposed pathway, which transitions as rapidly as possible within
constraints of stock turnover, supply chain capacity and time required to design
effective policy.

Advice Report: The pathto a Net Zero Wales



Investment and cost estimates

The Balanced Pathway to deliver ourrecommended targets in Wales involves a
large sustained increase ininvestment in Wales, adding around £3 billion annually
by 2030, as part of UK-wide required investments of around £50 billion by 2030
(compared to current UK-wide investment of nearly £400 billion). The largest
increases are for low-carbon power capacity, retrofit of buildings and the added
costs of batteries and infrastructure for electric vehicles.

This required increase ininvestment can, and should, be delivered largely by the
private sector. These investment costs should not be interpreted as capital
expenditure that would be delivered solely through the Welsh Government
budget, nor as costs that only Welsh businesses and consumers have to bear.
Many of the actions to reduce emissions will likely be paid for at UK level and/or
socialised across the whole of the UK.

This level of investment is well within the range of historical changes in UK fotall
investment. The sectoral increases have broadly been seen before, forexample, in
the transport sector as car-buyers shifted towards larger cars, in the power sector
as renewable investment increased in the last decade, andin the housing sector
as spending onrefurbishments increased. It can be financed atf low cost if policies
are constructed to give long-term clarity to consumers and confidence to
investors.

We are now able to demonstrate that savingsin fuel costs (Figure 4) will very
largely offset the investment costs inlater years. As aresult, our central estimate of
the annualised resource cost (which measures the net additional cost each year
to deliver the same services with lower emissions) has fallen to less than £1.5 billion
per year in Wales through to 2050. This is a reduction since our 2019 estimate (of
£3-5 billion) for Wales to meet the Net Zero 2050 target, reflecting our more
detailed modelling and further falls in the costs oflow-carbon technologies.

This added resource cost willnot necessarily reduce GDP by an equivalent
amount, particularly given the spare capacity in the economy following the
COVID-19 pandemic. Modelling commissioned for this report suggests that the
level of UK GDP would be around 2% higher thanit would have been by 2035 as
resources are redirected from fossil fuelimports to UK investment.
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Figure 4 Capitalinvestment costs and operating «
costssavingsin the Balanced Pathway for Wales
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Improving well-being for current and future generations

In addition to supporting Wales' global responsibilities, the pathway to Net Zero in
Wales is well-aligned to the other Well-being Goals (Box 3) under the Well-being of
Future Generations (Wales) Act 2015:

¢ A prosperous Wales. Legislating our recommended targets would send a
clear signal that Wales is open for low-carbon investment. This will help to
encourage private investment at low cost at a fime when itis needed to
support Wales' economic recovery from the COVID-19 health crisis. It could
also help Wales secure competitive positionsin growing global markets for
low-carbon goods and services. Our pathway involves considerable
opportunities for job creation. Animportant challenge for both UK and
Welsh Government is to identify where jobs may be lost in Wales (for
example in fossil power generation and refining) and to support workers to
fransition to being a part of the new low-carbon workforce (e.g. energy
efficiency retrofits in buildings or industrial carbon capture and storage).
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¢ A headlthier Wales. The near-term benefits to health of taking actionon
climate change are manifold, but good policy isneeded to ensure those
benefits can be experienced by all. Meeting Net Zero in Wales can bring
improved air quality, healthier ways of travelling, more comfortable and
efficient homes and workplaces, and better-quality diets.

* Aresilient Wales. The changing climate poses risks to meeting Wales’
economic, social and environmental goals. Efforts to move to a Net Zero
economy should be supported by actions to strengthen focus on climate
adaptation and prepare for the climate change. Accelerating actionon
climate change now can help to support the recovery from COVID-19 and
rebuild the Welsh economy to be more resilient to the changing climate
and future economic shocks.

* A just transition to support other well-being goails. Faimess is fundamental fo
public support and must be embedded throughout policy. Only a fransition
thatis perceived as fair, and where all people, places and communities in
Wales are well-supported, will succeed. A just fransition fo Net Zero can
support a more equal Wales, a Wales of cohesive communities, and a
Wales of vibrant culture and thriving Welsh language. UK and Welsh
Government policy, including on skills and jobs, must join up with local and
regional policy on the just fransition. Vulnerable people must be protected
from the costs of the transition and the benefits must be shared widely.

Box 3

Wales' Well-being Goals

The Well-Being of Future Generations (Wales) Act2015 putsin place seven well-being
goals, which should guide public sector bodies in their decision making. They are not to
be taken individually but as a holistic set of goals that all public sector bodies should
work fowards achieving.

A prosperous
Wales

A Wales of
vibrant culture
and thriving 5 ~Aresii : |
Welsh & = ; |
Language —— Y

A Wales of
cohesive
communities

A more equal
Wales

Source: Future Generations Commissioner (2020) The Well-being of Future Generations Act.
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b) How the Net Zero target can be met in Wales

Emissions in Wales primarily result from the burning of fossil fuels (mostly oil and gas)
to run vehicles, heat buildings, produce electricity, and for energy use in industry.
Further emissions arise from other industrial and agricultural processes, changes in
land use, waste disposal and leakage from various sources.

Net Zero requires a transformation across these areas. No single solution or single
sector can meet the budget alone; action is required across all areas and all
sectors, without delay. The 2020s are the crucial decade: with effective action
starting now, by 2030 Wales will be firmly on track to Net Zero.

A large part of meeting Net Zero is a technological and investment challenge. But
it also requires a fundamentalresponse from people: as consumers, workers,
homeowners, tenants and landlords, motorists, farmers, citizens and families. The UK
and Welsh Governments should lead that response and will have most success
where proposals are seen to be fair and where people have been involved in
developing the proposed solutions. The UK Climate Assembly provided useful
insights on the priorities of a representative cross-section of the UK population.
These priorities are reflected in this report.

At the core of our advice for this report are multiple scenarios exploring the actions
required in each area and every year in order to reduce Welsh and UK emissions 1o
Net Zero by 2050 at the latest. The scenarios for Wales are compatible with our UK
scenarios, andrepresent Wales' fair contribution fo the UK's obligationsunder the
Climate Change Act and Paris Agreement.

These pathways, which feed directly into our UK-level analysis, are based on
specific factors that determine the rate and overall level of decarbonisation
achievable in each nation. This includes:

e differentlevels of activity and emissions in each sector today;

e existing usage of land, and opportunities for land-based removals;
e existing infrastructure;

e opportunities to remove CO;from the atmosphere; and

* existing policies.

The detailed scenarios explore uncertainties, particularly over how far people will
change their behaviours, how quickly fechnology will develop and the balance
between options where credible alternatives exist.

All the scenarios are ambitious while bounded by realistic assumptions over the
speed at which low-carbon technologies can be developed and rolled out,
allowing fime for supply chains, markets and infrastructure to scale up. They are
self-consistent and recognise other priorities — for example, our energy analysis
maintains security of supply, our housing analysis considers the need for flood
protection and to avoid over-heating, our land analysis supports the natural
environment.
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Based on the insights of these scenarios, we have developed a Balanced Net Zero
Pathway as the basis for our recommended targets for Wales. This pathway makes
moderate assumptions on behavioural change and innovation, and takes actions
in the coming decade to develop multiple options for later roll-out (e.g. use of
hydrogen and/or electrification forheavy goods vehicles and buildings). While it is
not a prescriptive path that must be followed exactly, it provides a good indication
of what needs to be done over the coming years.

Meeting the Net Zero targetin Wales requires action across fourkey areas in line
with those from our Balanced Net Zero Pathway (Figure 5, Table 1):

* Reducing demand for carbon-intensive activities.

— Reduced demand. Around 9% of the emissions savings in our
Balanced Net Zero Pathway for Wales comes from changes that
reduce demand for carbon-intensive activity. Particularly importantin
our scenarios are an accelerated shift in diets away from meat and
dairy products, reductions in waste, slower growth in flights and
reductions in fravel demand. While changes are needed, these can
happen overtime and overall can be positive for health and well-
being.

— Improved efficiency. A further 7% comes from improving efficiency, in
use of energy and resources, especially by better insulation of
buildings, improving vehicle efficiency and improving efficiencyin
industry.

* Take-up of low-carbon solutions. Around 40% of the emissions saving is from
people and businesses adopting low-carbon solutions as high-carbon
opftions are phased out (Table 1). By the early 2030s all new cars and vans
and all boiler replacements in homes and other buildings must be low-
carbon — we expect largely electric. By 2040, allnew heavy goods vehicles
should be low-carbon. The South Wales industrial cluster (as well as other
industrial sites in Wales) must either must either switch away from fossil fuels
to low-carbon alternatives and/or install carbon capture and storage
(CCS) atscale from the mid-2030s.

¢ Expansion of low-carbon energy supplies.

— Low-carbon electricity can now be produced more cheaply than
high-carbon electricity in the UK and globdlly. In our Balanced
Pathway the low-carbon share of generation in Wales increases from
27% now to 100% by 2035, cutting Welsh emissions by more than 95%
compared to ourbaseline. We are not prescriptive about where in the
UK new low-carbon generationis located or the precise mix of
generation thatis used in Wales, but all unabated gas-fired generation
should cease in the whole of the UK by 2035. New demands from
fransport, buildings and industry (moderated by improving energy
efficiency) mean electricity demand in Wales doubles by 2050.

- Low-carbon hydrogen scales up to 90 TWh by 2035 at UK level (i.e.
nearly a third of the size of the current power sector), produced using
electricity or from natural gas or biomass with carbon capture and
storage. Itis used in areasless suited to electrification, particularly
shipping and parts of industry, and is vital in providing flexibility to deal
with intfermittency in the power system. It may also have a material
longer-term role in buildings and other transport, such asheavy goods
vehicles.
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Land. A fransformation is needed in Wales’ land while supporting Welsh
farmers. By 2030, our Balanced Pathway involves planting a cumulative
43,000 hectares of mixed woodland in Wales to remove CO, from the
atmosphere as they grow, increasing to a total of 180,000 hectares by 2050.
A further 56,000 hectares of agriculturalland can shift to bioenergy
production (including short rotation forestry) by 2050. Peatlands must be
restored widely and managed sustainably. Low-carbon farming practices
must be adopted widely, while raising farm productivity.

Flexibility to meet Net Zero, Alongside the nature-based removals, by 2035
the UK should be using bioenergy (largely grownin the UK) with CCS to
deliver engineered removals of CO, at scale — though these technologies
may not necessarily be located in Wales. Wales can credibly meet Net Zero

either with a 4% share of tfotal UK engineered removals, or through
increased action in other arecs including land use and behavioural
changes.

The Balanced Pathway (Figure 6) sees the most rapid emissionsreductions over the
period 2025 to 2035. Before 2025, newer markets (e.g. for electric vehicles and low-

carbon heating) are still scaling up fromlow levels, so potential for large-scale

deployment and therefore rapid emissions reductions is more limited. Beyond 2035

some opportunities have been exhausted, so progress slows down (e.g. all power
generation is low- or zero-carbon by 2035).

Figure 5 Types of abatementin the Balanced «
Net Zero Pathway for Wales

60

50 %.'A

S

2010 2015 2020 2025 2030 2035 2040 2045 2050

N Reduce demand

== |mprove efficiency

3 ow-carbon solutions: electrification

B | ow-carbon solutions: hydrogen and other low-carbon technology
CJLow-carbon solutions: CO, capture from fossil fuels and industry

= Produce low-carbon energy

3 Offset emissions using land

I \eeting Net Zero with either engineered removals or other abatement
e Outturn and baseline

Balanced Net Zero Pathway (without engineered removals)

Source: CCC analysis.
Notes: ‘Other low-carbon technology’ includes use of bioenergy and waste treatment measures.
‘Producing low- carbon electricity’ requires the use of CCS in electricity generation.
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Table 1

Wales
greenhouse gas
emissions

Demand
reduction (UK
average)

Efficiency (UK
average)

Electrification,
hydrogen and
carbon capture
and storage

Removals

W ales greenhouse gas emissions
(MtCO.e)

W ales greenhouse gas emissions per
person (tCO.e/capita)

(UK) W eekly meat consumption (g)
(includes fresh and processed meat)

(UK) W eekly dairy consumption (g)

(UK) Plane-km per person

(UK) Average car-km per driver

(UK) remaining waste per person, after
prevention & recycling (kg)

(UK) Average carbon-intensity of a new
HGV (gCO,/km)

(UK) Increase in longevity of
electronics

(UK) Carbon intensity of
electricity (gCO.e/kW he)

(UK) Offshore wind (GW e)

(UK) Share of BEVs in new car sales

W ales heat pump installations
(per year, includes replacements)

Manufacturing energy use from
electricity or hydrogenin W ales

Low-carbon hydrogen demand in
Wales (TWh)

CCS in manufacturing in W ales
(MtCO,)

CCS in other sectors in Wales (MtCO,)
(Excludes use in hydrogen production)
Cumulative frees plantedin W ales
(kha)

Cumulative energy crops plantedin
Wales (kha)

Peat arearestoredin Wales

Land-based carbon sinks (MtCO,)

(UK) Greenhouse gas remov als
(MtCO,)

Key metrics for actions in the Balanced Pathway to meet the Sixth Carbon Budget

2018 2025 2030 2035 2050 Trend
41 31 22 12 0
13.2 9.5 6.9 3.7 0
9260 880 770 730 630 I
2,020 1,840 1,620 1,620 1,620 I
11,700 11,0000 11,000 11,400 13,700 I
12,9001 12,6001 12,400 12,200 11,700 I
490 400 310 280 300 I
680 580 420 20 0
0% 30% 80% 120% 120% I
220 125 45 10 2
10 25 40 50 95 I
1% 48%| 97% 100% 100% I
2,000 21,000} 52,000f 68,000 75,000 I
22%| 22%] 32% 58% 71% I
<0.1 0.1 1.6 6.5 11.5 I
0 <0.1 0.1 1.6 1.9 I
0 0 1 3 4 I
2 21 43 69 180 I
<] 1 8 20 56 I
38% 45% 55% 64% 84% I
1.1 1.2 1.5 20 4.2 I
0.0 <] 50 23.0 58.0 I

Notes: Metrics in orange rows are specific to Wales, grey rows are either the average or total values for the whole of the UK.
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Table 2

Phase-out dates of high-carbon activities under the Balanced Pathway in Wales and the UK

| Technology/behaviour

New fossil-fuelled cars
and vans

Gas boilers

Biodegradable waste sent to
landfill

‘ Unabated energy-from-waste plants

Different sectors decarbonise
at differentrates, reflecting the
relative opportunities.

2]

| Phase out date (sales)
2032

Backstop date (operation)
2050

2033 (in residential homes) 2050

2030-33 (in commercial properties)

2028 (in residential homes) 2050

2025-26 (in commercial properties)

2030 2035

(no new build of unabated gas plants)

2040 Beyond 2050

N/A 2025 ban on all municipal &

non-municipal biodegradable
waste going to landfil

From today, new plants and extensions should 2050

be built with CCS or CCS ready

Figure 6 Sectoral emissions under the Balanced
Net Zero Pathway in Wales

12 ]
10 0

8 R
6 2

N 4

h
0 ] 5 —

__\
-2 \ -6 —
-4 - -7 —
-6 -8

o el o X o o) o

N N [s2) [s0] < < [Ye)

o o o o o o o

N N N N N N N

Annual emissions Change 2018 - 2030

O Electricity supply O Manufacturing & construction

B Surface transport O Agriculture

O Buildings B Fuel supply

OWaste ® | ULUCF (sources and sinks)
B F-gases B Aviation

B Shipping

Source: CCC analysis.
Notes: LULUCF =Land-use, land-use change and forestry
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¢) Recommendations for action

The next year will be crucial forpolicyin Wales. Following electionsin May 2021, the
next Welsh Government will face the challenge to deliver an ambitious plan for
Net Zero by the end of 2021.

Wales’ next Low Carbon Delivery Plan must set out along-term vision for meeting
the Net Zero goal, with a particular focus on the Third Carbon Budget and 2030,
and the path to Net Zero by 2050. Policies and proposals to reduce emissions take
fime to implement and to have impacts in the real world; the focus of Wales’
climate strategy should not be limited to emissions targets in the next five years. The
expected impact of policies, including those in early planning, should be cleary
quantified andin sum be enough to meet the third carbon budget.

Nearly 40% of all abatement required in Wales in the next thirty years will take
place in sectors where key powers are ‘partially’ or ‘mostly’ devolved (Figure 7).
Priority sectors for Welsh policy include agriculture and land use, buildings
efficiency and heat, demand-side fransport measures and waste management.
Key enabling policies that cut across sectors — such as public engagement,
education and skills, planning and consenting, public sector operations, and
measures to enable a just fransition —will also be crucial.

Figure 7 Abatementin the Balanced Pathway for m
Wales is shared by the UK and Welsh Governments
50
45
40
35
GC)\I 30
——
=%
15
10
5
O T T T
o n o X9} o wn o
g g g g < = g
m '\Mostly' devolved Emmm 'Partially’ devolved
I 'Mostly' reserved Residual emissions
@ e» ®Bseline emissions e Bolanced Net Zero Pathway
Source: CCC analysis.
Notes:The significant portion of abatement in the early 2020s is abatement of electiicity supply that falls under
‘mostly’ reserved policy.
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The Committee's key recommendations for Wales are:

Legislate ambitious targets for a whole-economy transition to Net Zero by
2050. The shift from a target of 80% reduction to Net Zero will require
significant effort from all sectors of the Welsh economy. Legislating a set of
ambitious long-term targets for Wales is the first step, providing a clear
signal to Welsh people and businesses. Policies must then be implemented
to target all sectors of the economy.

The fullrange of devolved and reserved policy levers mustbe used
together. Delivering the fransition in Wales will require effective
collaboration between the Welsh and UK governments, and a strong policy
framework that works across alllevels of government. The UK cannot
achieve Net Zero in 2050 without strong policy from Wales across key areas
—including planning, agriculture, land use, housing regulations, and local
government —and the Welsh Government cannot meet its farget without
the right policy and financial commitments from Westminster.

Net Zero and adaptation are the responsibility of all ministers and public
bodies. Historically, climate action has been led by the parts of government
which deal with energy and the environment. Increcasingly, action on
reducing emissions to Net Zero and ensuring policies are resilient to climate
change will need to be led by all parts of Welsh Government and driven
from the cenfre.

Support a resilient recovery from COVID-19. There is evidence that a range
of low-carbon and climate adaptation 'green stimulus' measures fulfil both
the short-term and long-term requirements of policies to support an
economic recovery from COVID-19, while also building resilience to climate
change and driving the transition to Net Zero.

Deliver a just transition for Future Generations. Climate policies that fail to
consider the need for a just fransition and the fair distribution of costs in their
formulation, announcement and delivery, risk being derailed due to public
concern over regressive impacts (either real or perceived).
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d) Progress towards Wales’ existing climate targets

Our Progress Report monitors progress towards Wales' existing targets using the
latest available emissions data for Wales, with a focus on frends in emissions across
Wales' First Carbon Budget period from 2016 to 2020 (Figure 8).

We cannotsay for certain whether Wales is on frack fo meet the first carbon
budget. There are no published emissions data for 2019 and 2020, and there is
great uncertainty associated with emissionsin the budget period due to both the
impacts of COVID-19 and forthcoming methodological changes in estimating
emissions under the emissionsinventory.

On the current inventory basis, average emissions for the period 2016 to 2018 were
23% below the 1990 baseline — already meeting with the average reduction
required to meet the budget. Wales is therefore on track to meet its First Carbon
Budget on the current inventory basis, as long as emissions do not increase in 2019
and 2020.

Figure 8 Changesin sectoralemissionsin Wales «
since 1990 and in the First Carbon Budget period
25 1
0
20 -1
2 —
QO 15 -—— 3 —
N
O 4
O 10 - — 5 —
——
> 6
= e~
5 T N~ 7 ]
h g g B
_———— _
T i
Annual emissions Change 2016-2018
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& construction fransport
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& LULUCF
OWaste B Aviation

Source:NAEI (2020) Greenhouse GasInventories for England, Scofland, Wales & Northern Ireland: 1990-2019, CCC
analysis.

Notes: LULUCF =land use, land-use change and forestry. Emissions data are not available for 1991-1994and 1996-
1997; we have interpolated emissionsin Wales for these yearsbased onthe levelsin 1990, 1995 and 1998.
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The key messages from the Progress Report are:

Emissions are falling in Wales. Emissions have fallen by 31% since 1990. Since
2016, during Wales' First Carbon Budget period, emissions fell by 20%. This
was almost entirely due to reductions in fossil-fired power generation.

Policy progress has been made. The Welsh Government has made
significant policy improvements since 2017 and itis clear itis taking the
climate challenge seriously. Thisincludes:

— Alow-carbon delivery plan for the First Carbbon Budget.

— A draft Transport Strategy thatincludes a clear focus on the provision
of accessible active fravel and public transport while supporting the
fransition to electric vehicles.

— Achieving the UK’s highest recycling rate, with food waste collection in
all parts of Wales, and setting very ambitious long-term targets to
further reduce waste and increase recycling.

- Support forlarge low-carbon electricity generation projects in Wales.

— The inclusion of ‘greenrecovery’ principles in the Welsh Govemment’s
response fo the pandemic.

Gaps remain. Underlying indicators and the lack of a cohesive, economy-
wide strategy for 2050 — at both UK and Welsh Government level - mean
that Wales is not currently on track for the existing 80% target, let alone Net
Lero.
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Endnotes

1 CCC (2020) Letter to The Rt Hon Alok Sharma MP: Advice on the UK’s 2030 NDC
2CCC (2020) The Sixth Carbon Budget: The path to Net Zero
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This advice effectivelysetsthe
path for emissions onthe way
to Neft Zero.

We have explored five
different ways of getting to
Net Zero.

Introduction

In 2019, the Committee advised the Welsh Government to set a target to reduce
emissions by 95% in 2050. The Welsh Government accepted that advice, and
declared their ambition to bring forward a target for Wales to achieve Net Zero
emissions no later than 2050.

The Welsh Government has requested new advice onthe appropriate level of the
third carbon budget (2026-2030), as well as changes to the existing targets in 2030
and 2040 targets and the second carbon budget (2021-2025). They have also
requested that we assess the options for Wales to set and achieve a Net Zero goal.

Our advice on Wales’ climate targets builds on the advice in our Net Zero report
from May 2019, but goes much further:

e Thisis the first set of targets that Wales will legislate since the UK's Net Zero
target for 2050 was placed inlawin summer 2019.

e The 2019 Net Zero ‘Further Ambition’ scenario focused on the end point,
whereas this advice looks at the whole pathway and effectively provides
the trajectory for emissions over the coming three decades on the way to
Net Zero.

e  We have gone beyond the ‘proof of concept’ Further Ambition scenario
presented in our 2019 Net Zero advice, to look at different ways of
achieving Net Zero. We present five scenarios for Wales, which explore how
developments on behavioural and societal change and on technology
may affect the path over the next 30 years.

This advice comes at a critical juncture — the opportunity is there for Wales to
conftribute to UK efforts provide international leadership in the run up to COP26,
while also driving a resilient recovery through the low-carbon investments that will
getuson frack to Net Zero.

This chapter infroduces our advice in five sections:
1. Reaching Net Zero in Wales

Context for this advice

2
3. Developing emissions scenarios for Wales and the UK
4. Confributionto the UK Climate Change Act

5

A globally responsible Wales
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1. ReachingNet Zero in Wales

In May 2019, the Committee recommended that Wales increase its ambition under
the Environment (Wales) Act to require greenhouse gas emissions to reach at least
a 95% reduction compared to 1990 levels by 2050. Our scenarios for Wales showed
that getting to very deep emissions reduction was possible, but there was not
sufficient evidence at the fime that the Committee could confidently recommend
a Net Zero target.

The Welsh Government accepted that advice, and set the ambitionto “go
further... to bring forward a target for Wales to achieve net zero emissions no later
than 2050.™

Wales is now in a position to realise that ambition. The Committee’s updated
evidence and analysis now supports a recommendation for Wales to set and
pursue a target to reduce all greenhouse gas emissions to NetZero by 2050,
backed up by a stretching set of targets on the pathway to that goal (Figure 1.1).

This advice resets the path for
emissions out o 2050. .
Figure 1.1 The recommended pathway for Wales «
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First Carbon Budget Second Carbon Budget
(current legislation)
I Second Carbon Budget mmm Third Carbon Budget
(recommended)
Range of scenarios — Historical emissions
beyond 2030
= The Balanced Net Zero Pathway ~ s=soeeer Balanced Net Zero Pathway
without greenhouse gas removals
Source: NAEI (2020) Greenhouse GasInventories for England, Scofland, Wales & NorthernIreland: 1990-2019, CCC
analysis.
Notes: Historical emissions data are not available for 1991-1994 and 1996-1997. Emissions shown are presented
including all emissions from peatlands and using AR5 globalwarming potentialk including carbon -cycle feedbacks.
GGRs =greenhouse gasremovals.Rangeis defined by our otherexploratory scenarios.
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The Net Zero target requires deep reductions in all sources of emissions, with any
remaining sources offset by removals of CO, from the atmosphere (e.g. by
afforestation). Net emissions, after accounting for removals, must be reduced by ot
least 100%, to zero.

Our ‘Balanced Net Zero Pathway' is the basis of the Committee’s advice onthe
level of Wales’ climate targets, and reduces emissions in Wales by 2050 to a level
at which the remaining emissions can feasibly be balanced by greenhouse gas
removals. This pathway requires a fairly steep path for emissions especially over the
next two decades, going from 31% below 1990 levels in 2018 to 63% below by 2030
and 89% in 2040.

Our new scenario analysis, the results of which are presented in Chapter 2,
provides new evidence that Wales can set a credible target fo reach Net Zero in
2050 in line with the rest of the UK. We make recommendations on Wales' targets
on the pathway to Net Zero in Chapter 4.

The Balanced Net Zero Pathway for Wales was built on multiple lines of evidence,
and takes into account what is feasible over time, what is necessary to get on
frack to Net Zero by 2050, and what needs to happen in the rest of the UK to meet
the Net Zero target in the Climate Change Act.

We assess it fo be a fair pathway thatis compatible with global efforts to limit the
rise in global average temperature to well below 2°C and to pursue efforts to limit
warming to 1.5°C. It wouldreduce Wales’ per-capita emissions to well below the
global average level from the median of the IPCC's pathways for limiting waming
to 1.5°C with a 50% probabkility by the end of the 2030s.

All emissions data presented in this Advice Report account for forthcoming
changes to the UK Greenhouse Gas Inventory for Global Warming Potentials
(GWPs) and for peatlands. These changes have not been precisely determined
yet, so we assume changes at the higher end of the currently estimated range —
this ensures that the targets will remain feasible once those changes are
determined.

All values reported use GWPs from the Intergovernmental Panel on Climate
Change (IPCC]) Fifth Assessment Report (ARS) with carbon-cycle feedbacks and
we assume accounting for all peatland emissions adds around 0.5 MtCO.e per
year to the current Welsh inventory (Box 2.1). Changes to GWPs and estimates for
peatland emissions will be implemented within the next five years.
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2. Context for this advice
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a) Wider context for this advice

The economic and social context for climate action has changed in important
ways since our 2019 Net Zero report. Our advice on Wales' climate targets comes
at a fime of heightened uncertainty due to the impacts of COVID-19, but also with
increased action from the UK Government and widespread public support for
climate action. This context represents a major opportunity for low-carbon
investment to be at the heart of the recovery in Wales and support UK leadership
internationally.

UK Net Zero and the Sixth Carbon Budget

Our advice to Wales in 2019 was contingent on the UK Government taking action
on climate change. Without the full range of reserved and devolved powers,
Wales cannot achieve the deep decarbonisation required to get fo even an 80%
target. The UK Government’s adoption of the Net Zero goal gives increased
certainty and confidence for climate actionin Wales.

Following the legislation of the Net Zero targetin 2019, the UK Government has
rightly been accelerating the development of strategy and policy, much of which
will have important consequences for Wales. We welcome the Prime Minister’s Ten
Point Plan for a Green Industrial Revolution. It remains urgent to align the policy
framework with the raised ambition under Net Zero, and for a Net Zero strategy to
be published prior to COP26.

The Committee recently advised the UK Government on the level of the Sixth
Carbon Budget. Ourrecommended UK Sixth Carbon Budget requires a policy
framework that enables investment and delivery to be ramped up with immediate
effect. It will be crucialto set that budget as soon as possible to get the UK on
frack as soon as possible towards meeting its statutory Net Zero target by 2050 and
meeting its commitments under the Paris Agreement. That is particularly important
this year, as the UK will host the next UN climate talks (the 26th Conference of the
Parties: COP26) in Glasgow in November 2021.

Uncertainty: COVID-19 and Brexit

Our advice on the path to Net Zero in Wales comes at a time of heightened
uncertainty due fo recent and ongoing extraordinary developments and events
for Wales.

Climate policy and emissions will be impacted in ways that are difficult to predict
by the response to COVID-19 and ifs lasting effects, and by the ending of the
fransition period following the UK's departure from the European Union. At the
same time, widespread public support for climate action and a major opportunity
forlow-carboninvestment to be at the heart of the recovery and support UK
leadership internationally create unique circumstances for progress.

COVID-19is a public health crisis with fragic consequences for many. It brings
uncertainty for the future, but also shows how rapidly things can change when
necessary and highlights the role of investment in driving economic recovery. The
period ahead is therefore an opportunity to make rapid progress:

Advice Report: The pathto a Net Zero Wales



e The steps that Wales takes to rebuild from the COVID-19 pandemic andits
economic damage can also accelerate the fransition to low-carbon
activities and improve our climate resilience. Climate investments can
support the economic recovery and secure good jobs for the long term,
while taking advantage of low interest rates.

¢ The pandemic has also demonstrated how quickly social change can
occur, and the role of government in driving that change. Social and
behavioural change can make a very important conftribution to meeting
Net Zero.

o Sefting climate targets during the COVID-19 pandemic brings with it the risk
that the projections we have used for the level and nature of economic
activity in Wales are significantly out of line with the reality that emerges as
we recover from its impacts. Due to major uncertainty over how the
recovery will play out, our analysis has assumed no lasting impact on Wales’
level of economic (and potentially emitting) activity.

The Brexit context. Another important development that will shape UK and Welsh
climate policy inthe next few years is the UK’s exit fromthe EU. Some of the
impacts of Brexit are already visible through the ramp-up of policy-making and
legislative activity in the environmental sector to replace or transfer powers that
until now resided in Brussels. The full scale of adjustments required will likely only be
known after the end of the fransition period, but a number of structural changes
are already underway (Box 1.1), some of them of particular importance to Wales
(e.g.leaving the EU emissions trading system and the Common Agricultural Policy).

As we establish a new frading relationship with the EU and leave the EU emissions
frading system (EU ETS) and other mechanisms, clarity and confidence will be
valued, and well-designed climate policy should provide investment opportunities
across a range of sectors. Nonetheless, coherence with the wider frading system of
the EU ETS is important.

Box 1.1

The impact of Brexit on Wales' climate objectives

The UK's departure from the European Union will haveimplications for the UK’s and Wales’
environmental and decarbonisation policies. Key implications include:

* Leaving the EU’s Emissions Trading System (EU ETS). Current Government proposals are
to replicate this scheme, with a smaller UK ETS, with a view to linking to the EU ETS. A
carbon tax has also been proposed.

* Product standards set at an EU level have been an important driver of energy
efficiency, and emissions reductions in lights, appliances and vehicles.

* Leaving the Common Agricultural Policy (CAP), which provides direct income support
for farmers, as well as payments for environmental services. Wales’ replacement
scheme, 'Sustainable Farming’, aims to transition to rewarding farmers more for public
goods including mitigating and adaptingto climate change.

* Environmental governance toreplace the role of the European Commission in
enforcing environmental regulations in Wales. The Welsh Government has stated their
preferred option is to establish a new environmental governance bodyin Wales, but
this will not be legislated before the next Pariamentary term.2

Aswe noted in 2016, in areas where EU mechanisms are working effectively —such as
product standards, which reduce emissions and save consumers’ money, or targets for
waste reduction -the aim should be to replicate them at UK or Welsh level. Some areas,
such as leaving the Common Adgricultural Policy, present an opportunity to better target
public funds fowards environmental goals.
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The social and international context

Public support for action to tackle climate change is rising globally, although
without enough clarity so far over the steps that are needed to do so. In the UK,
the Climate Assembly has given us a valuable insight into the public's preferences
over how we meet Net Zero.

During 2020, we have continued to see the impacts of climate change that are
already here, both in the UK and globally. Atmospheric CO, concentrations are at
record levels, and compound risks are building. As the UK prepares to host the 26th
United Nations Framework Convention on Climate Change (UNFCCC) Conference
of the Parties (COP26), ambitionis growing internationally, with a wave of Net Zero
targets now being set, and updated Nationally Determined Contributions (NDCs)
for 2030 are expected as we approach COP26.

COP26 was originally envisaged as a key moment in efforts to raise global climate
ambition, with countries expected to resubmit their Nationally Determined
Contributions (NDCs) for emissions reductions o 2030, and adaptation strategies,
before the end of this year. As co-host and incoming G7 president, the UK has the
opportunity to demonstrate leadership on a global scale on both climate change
mitigation and adaptation, and to help catalyse the necessary efforts to increase
climate ambition around the world. Wales has an important role to play in this by
demonstrating the UK’s consistent approach and commitment to Net Zero are
shared across the Nations.

Additionally, the US re-commitment to the Paris Agreement and the shifting
international ambition on global emissions targets are creating very favourable
circumstances for the next year to become a turning point in fackling global
emissions. When assessed prior to COVID-19in 2019, global emissions pathways,
based on contributions pledged at the time, were found to be inconsistent with
the goal of the Paris Agreement to limit global warming to below 2°C above
preindustriallevels, with estimates indicating a likely 3°C increase instead.

The circumstances changed rapidly, however, following a series of mid-century
Net Zero target announcements by major economies, covering more than 60% of
global emissions. If they are fully implemented, global pathways are pointing
towards a drop in tfemperature increase estimates to 2.1°C. Updated Nationally
Determined Contributions (NDCs) for 2030 are now expected as we approach
COP26.
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Table 1.1

b) Existing legislative framework in Wales

Welsh climate policy is made by both the Welsh and UK governments, with
relevant powers divided following devolution in 1998.

Devolution

Following the 1998 and 2006 Government of Wales Acts, which created the
National Assembly for Wales (now known as Senedd Cymrm — Welsh Padiament)
and the Welsh Government, law-making powers for matters concerning the
environment were transferred to Wales. These powers were extended to include
more environmental issues and consolidated through the Wales Act 2017.

In Wales, policy areas relevant to decarbonisation that are partially or fully
devolved to the Welsh Government include agriculture and land use, planning,
transport, energy efficiency for new-builds, and waste (Table 1.1).

Reducing emissions in these areasis, therefore, a matter for the Welsh Government.
Policymakingin othersectors, such as energy generation, industrial production and
aviation, is among the powers reserved by the UK government. Economic and
fiscal policy are also mostly reserved.

Balance of devolved andreserved powers in Wales for different sectors

‘Mostly’ devolved
e Agriculture

‘Partially’ devolved ‘Mostly’ reserved

* Buildings * Electricity supply

* Land use, land-use change and * Surface transport * Fuel supply

forestry
* Waste management

* F-gases’

* Manufacturing & construction
* Aviation
* Shipping

* BECCS for power generation

The Environment (Wales) Act 2016 and the Climate Change
(Wales) Regulations 2018

Setting targets for greenhouse gas emissions is a devolved matter, although Wales
is required to conftribute to the UK Net Zero target in 2050 and the UK carbon
budgets under the 2008 Climate Change Act. Welsh emissions tfargets have been
putinto law with the Environment (Wales) Act 2016.

The Actstates that the 2050 targetis ‘atleast’ an 80% reductionin emissions from
1990 (baseline year) levels, and sets out the requirement for interim targets.

These interim targets for 2020, 2030 and 2040 were infroduced into law through the
Climate Change (Interim Emissions Targets) (Wales) Regulations 2018 (Figure 1.2):

e Emissions must be at least 27% lower than the 1990 baseline by 2020.
e Emissions must be at least 45% lower than the 1990 baseline by 2030.
e Emissions must be atleast 67% lower than the 1990 baseline by 2040.

* A GB-wide cap scheme is due o be implemented.
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The Act also places an obligation on Welsh Ministers to set carbon budgets for
Welsh emissions covering five-year periods to 2050. So far, Wales has legislated for
the first two carbon budgets:

¢ The First Carbon Budget (2016-2020) requires average emissions across the
budget period to be 23% below 1990 levels.

¢ The Second Carbon Budget (2021-2026) requires average emissions across
the budget period to be 33% below 1990 levels.

Figure 1.2 Wales’ existing targets forreducing «
greenhouse gas emissions
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Recommended pathway in 2017 CCC advice

Source: Adapted from CCC (2017) Building a low-carbon economy in Wales.

Notes:The Second Carbon Budget isshown aslegislated. In our 2017 advice, we recommended that if Aberthaw
closedin 2020 the Second Carbon Budget should be tightened to 37%. The scenario range presented was from
Wales's contribution to meeting the UK Fifth Carbon Budgets and the UK 80% target to the ‘maximum’ scenario
identified for Wales.
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Well-being of Future Generations Act

In 2015, Wales passed the Well-being of Future Generations Act. Its aimis to ensure
that all public bodies are working fowards the same vision of improving the
economic, cultural and environmental well-being of Wales while tackling some of
the biggest long-term challenges, such as climate change, poverty and
inequalities.

Sustainable developmentis a central concept. The Act places a legal duty on
public bodies to set *well-being objectives” that maximise their contribution to the
Act’s seven well-being goals (Box 1.2) in order to carry out sustainable
development. Taking steps to then achieve these objectives will ensure that the
work of public bodies is aligned with the vision for Wales set out by the Act.

The Well-being of Future Generations Actis unique in the UK. It provides a policy
framework that is potentially well-suited to addressing many of the cross-cutting
issues caused by climate change and idenftifying co-benefits to decarbonisation
(see Chapter 5).

The Acthas a prominent place in the Welsh Government’s plans for

decarbonisation, and Wales' Low Carbon Delivery Planincludes well-being
objectives foreach of the sectors’ policy plans.

Box 1.2

Wales' Well-being goals

The Well-Being of Future Generations (Wales) Act2015 putsin place seven well-being
goals, which should guide public sector bodies in their decision making. They are not to
be taken individually but as a hoalistic set of goals that all public sector bodies should
work towards achieving.

A globally
responsible
Wales

A prosperous
Wales

A Wales of
vibrant culture
and thriving
Welsh
Language

A Wales of
cohesive
communities

A more equal
Wales

Source: Future Generations Commissioner (2020) The Well-being of Future Generations Act.
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c) Previous advice to Welsh Government

The Committee provided advice to the Welsh Government on Wales' emissions
targets and decarbonisation pathways on two previous occasions: our 2017
Building a low-carbon economy in Wales report,3 and our 2019 Net Zero report.4

Following the 2016 Environment (Wales) Act, which set a 2050 target for an
emissions reduction of at least 80%, the 2017 advice recommended that Wales set
interim emissions targets for a 27% reduction on 1990 levels by 2020, a 45%
reduction by 2030 and a 67% reduction by 2040 (Figure 1.2).

In the 2019 Net Zero report, we produced a ‘Further Ambition’ scenario for Wales,
capable of delivering a 95% reduction in emissions by 2020 (see Section 3 of
Chapter 2). That advice recognised the challenges of decarbonising the Welsh
economy to Net Zero, and we highlighted the importance of the Welsh and UK
governments working together and using the fullrange of devolved andreserved
levers available in order to deliver it.

We recommended that the Welsh Government legislate the new 2050 target in
parallel with the Third Carbon Budget (2026-2030) in 2020. The Welsh Government
accepted the recommendation of a 95% target and stated its ambition to go
beyond it, aspiring to set a Net Zero target.
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3. Developing emissions scenarios for Wales and the UK

We have developed scenarios for the UK to explore a range of ways to achieve
Net Zero by 2050 at the latest, and used those exploratory scenarios to identify a
‘Balanced Pathway' towards Net Zero that keeps in play a range of ways of
getting there based on central assumptions.

Our scenarios demonstrate that there are multiple ways forthe UK meet the Net
Zero 2050 target and many routes to ourrecommended UK Sixth Carbon Budget.
While our Balanced Pathway is the basis for our recommended budget itis not
intended to be prescriptive. Rather it is illustrative of what a broadly sensible path
based on moderate assumptions wouldlook like. A little more or a little lessmay be
achieved in any areaq, or alternative low-carbon options could be used, but the
overall level of ambition and delivery must match.

The precise future pathways to Net Zero for Wales and for the rest of the UK are
unknowable, but are certain to include shared factors. Thisincludes technology
availabilities and costs, UK-wide regulations (e.g. on the sale of petrol cars), the
cost and average carbon intensity of electricity on the GB network, and UK
Government choices on the future of road freight and the gas grid.

It therefore does not make sense to develop scenarios for Wales in isolation from
our scenarios for the whole of the UK. Our scenarios for Wales are consistent with
each of the equivalent UK-wide scenarios for Net Zero.

However, the scenarios also reflect genuine options for Wales to take a different
pathway to the UK as a whole. For example, people living in Wales may be more or
less willing to change their behaviour in climate-friendly ways, or ambitious Welsh
Government policy could push emission reductions further in certain areas
including buildings efficiency, agriculture and land use, or waste management.

a) Our scenarios framework for Wales and the UK

In our 2019 advice on setting the Net Zero target, we presented a single (‘Further
Ambition’) scenario for 2050 for the UK and for Wales — this acted as a *proof of
concept’, providing confidence that Net Zero can be achieved atreasonable
cost without relying on major breakthroughs in technologies and behaviours.

In this year’'s advice, we have developed three exploratory scenarios that reach
Net Zero emissions by 2050 in quite different ways, illustrating the range of
pathways that are currently available. We also present a further, highly optimistic,
scenario that enables Net Zero to be achieved prior to 2050. This allows exploration
of arange of approaches over the next three decades.

We use these scenarios to guide judgements on the achievable and sensible pace
of decarbonisationin the face of uncertainty, and to understand how less success
in one area can be compensated for elsewhere.

Our 2019 Further Ambition scenario made relatively conservative assumptions on
the extent of costreductions as a result of innovation, and onsocietal and
behavioural change. Making conservative assumptions was appropriate in the
context of setting the target, as it wasimportant to ensure that a legally binding
target could be met. Butin the context now of achieving Net Zero, and setting a
pathway to match, we must consider success can be maximised on these fronts.
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Exploring how to meet Net
Zero means looking at bolder
assumptions on behaviour and
innovation.

Our scenarios also explore
choices around howtoreach
Net Zero.

Our pathways useknown
solutions where they exist and
minimise use of greenhouse
gas removals.

4]

Greater confributions from societal/behavioural change and from innovation
would reduce the challenges in achieving Net Zero emissions by 2050, by reducing
emitting activities (e.g. flying, livestock famrming) and making emissions reduction
cheaper and/oreasier. The Government should therefore ensure that policy
frameworks are designed in a way that encourages both behavioural change and
innovation to contribute strongly to decarbonisation.

However, even with well-designed policies, it remains uncertain how large a
contribution each willmake. Our scenarios therefore reflect potential ranges for
their contributions, together with the sets of choices (e.g. on HGVs andlow-carbon
heat) that are necessary in this decade.

e Societal and behavioural change across all scenarios illustrates how
choices by people and businesses can affect emissions. In many cases
these choices align with the findings of the recent UK Climate Assembly.

¢ Innovation. The costs and efficiencies of low-caroon technologies varies in
our scenarios, according to the latest available evidence and projections
for these technologies.

e Choices are also prevalent in our scenarios, where the clearest low-carbon
opfionis not currently evident. For example, hydrogen takes the place of
electrification in HGVs and home heating in some scenarios. Similary, our
scenarios try to reflect preferences, such as a preference for nature-based
removals over engineered removals in the Widespread Engagement
scenario, or the use of synthetic fuelsin aviation instead of only offsefting
aviation emissions via emission removals.

As a general principle, consistent with the preferences expresses in the Climate
Assembly,s our pathways prioritise emissions reductions where known solutions exist
and thereby minimise the need for minimise the use of greenhouse gas removals.
This will tend to lead to lower overall cumulative Welsh and UK emissions and limit
risks of over-reliance on the ability to deploy removals sustainably at scale.

We initially constructed three ‘exploratory’ scenarios that reach Net Zero by 2050,
one of which is similar to Further Ambition while the other two are more optimistic
either on developments regarding behavioural change orimprovements in
technology costs and performance (Figure 1.3). Although to some extent these
reflect choices on the way to Net Zero, they primcrily reflect greater or lesser
degrees of success on key policy priorities on the path to Net Zero — engagement
of the public and businesses, and innovation:

¢ Inthe Headwinds scenario, we have assumed that policies only manage to
bring forward societal/behavioural change andinnovation at the lesser
end of the scale, similar fo levels assumedin our 2019 Further Ambition
scenario. People change their behaviour and new technologies develop,
but we do not see widespread behavioural shifts or innovations that
significantly reduce the cost of green technologies ahead of our current
projections. This scenario is more reliant on the use of large hydrogen and
carbon capture andstorage (CCS) infrastructure to achieve Net Zero.

¢ Inthe Widespread Engagement scenario, we assume higher levels of
societal and behavioural changes. People and businesses are willing to
make more changes to their behaviour. This reduces the demand for the
most high-carbon activities and increases the uptake of some climate
mitigation measures. Assumptions on cost reductions are as in Headwinds.
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Our Balanced Pathway
navigates through the range
of possibilitieswe have
identfified.

¢ Inthe Widespread Innovation scencrio, we assume greater success in
reducing the costs of low-carbon technologies. This allows more
widespread electrification, a more resource- and energy-efficient
economy, and more cost-effective technologies to remove CO; from the
atmosphere. Assumed societal/behavioural changes are as in Headwinds.

We then constructed the ‘Balanced NetZero Pathway’, as a further scenario that
reaches Net Zero by 2050. It was designed to drive progress through the 2020s,

while creating optionsin a way that seeks to keep the exploratory scenarios open.

We also constructed a further exploratory scenario (‘' Tailwinds') that assumes
considerable success on both innovation and societal / behavioural change and
goes beyond the 6th Carbon Budget Pathway to achieve Net Zero before 2050.

Our scenarios are not specifically designed to meet any given target for Wales in
2050. They represent a fair contribution to the UK Net Zero goal and reflect Wales’
capabilities to decarbonise. The results in Chapter 2 of this report show that
reaching Net Zero by 2050 — at the same time as the UK — is appropriate for Wales,
but the equivalent pathways show different results to the UK for Scotland (Net Zero
in 2045) and for NorthernIreland (at least 82% reduction in GHGs by 2050) .

Figure 1.3 Our analyticalframeworkincludes
five costed pathways for Wales and for the UK «
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Our ‘Balanced Net Zero Pathway' is informed by the range of solutions across the
‘exploratory’ scenarios, that would put the UK on track to Net Zero and would
meet the recommended carbon budget. This pathway:

o Represents a sensible strategy to underpin policy on over coming years,
based on known fechnologies and behaviours, with potential to be
adapted as we learn more about the most effective ways to cut emissions
(see the Sixth Carbon Budget Policy Report).
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We have tried to ensure that
each of the scenarios
representsa coherent view of
apossible future.
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e Takes a whole-system approach to decarbonisation, reflecting the range of
opportunities across behaviour, efficiency, land, low-carbon energy supply
and end-use technologies, and how these potentially interact.

o Develops key options for decarbonisationin the 2030s and 2040s, with
action in the 2020s, accepting that some things will not work but that it is
necessary to try things out to find the best options and develop effective
policies.

¢ Includes some measures that are not cost-effective only when considering
emissions reductions, where they support other objectives (e.g. some
higher-cost improvements to energy efficiency of homes, due to benefits
on fuel poverty, health and employment).

e [sdesigned to be delivered in a way that works for people - reflects their
priorities and choices, and aligns very well to the preferences expressed by
the Climate Assembly, whichwas called by six Select Committees of the UK
House of Commons to understand public views on how the UK should
tackle climate change.

e Worksin thereal word and at the locallevel, providing good quality jobs,
and benefits to health and wellbeing.

¢ Allows time for societal choices to contrioute and the necessary scale-up of
supply chains, skills, business models and infrastructure during the 2020s.

e Putsthe UK on track to Net Zero, and supports the required global path for
decarbonisation by reflecting the highest possible ambition on emissions
reduction as a necessary confribution the Paris Agreement.

While these scenarios are designed to have self-consistent narratives, there is some
potential to ‘mix and match’ strategies or compensate for under-deliveryin one
area with greater delivery elsewhere based on another scenario. Our sectoral
analysis fakes a '‘bottom-up’ approach which allows a detailed assessment of the
options that are most relevant to each source of emissions within each sector. The
methodology used foreach sectoral analysis is described in the Methodology
Report that accompanies the UK Sixth Carbon Budget report.s

Our scenarios allow for both the impacts of climate change (e.qg. rising globadl
temperatures reduce heating demandin Wales) and the need to adapt to those
impacts (e.g. we include shading and ventilation measures alongside insulation).
This is particularly important for the buildings andland use sectors. We have also
taken into consideration a range of detailed responses to our Call for Evidence on
the Sixth Carbon Budget and Welsh emissions targets (Box 1.3).

Box 1.3

Call for evidence and wider engagement

The Committee launched a Call for Evidence to inform its advice on the Sixth Carbon
Budget and Welsh interim targets which ran between 5 December 2019 and 5 February
2020. The Call for Evidence included 37 questions on five topics:

A. Climate science and international circumstances

B. The path to the 2050 target

C. Delivering carbon budgets

D. Wales, Scotland and Northern Ireland

E. Sector-specific questions
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The Call for Evidence received 177 responses from across business and industry, NGOs,
academia and from individuals (Figure B1.4), and also hosted stakeholder eventsin
Liandudno and Cardiff. The Committee published a summary of responses to the Call for
Evidence in July 2020. The summary, including a list of respondents and links to responses
in full, is available on the Committee’s website. Several common themes emerged from
the Call for evidence. In particular:

* Decarbonisation pathwaysfor Wales should take into account specific characteristics
such as land use and geographical characteristics, socio-economic factors and
industrial composition.

* Similarly Wales’ current climate ambitions - including the ambition to set a Net Zero
target for 2050 - should be taken into account, while reflecting the UK-wide and
devolved frameworks allow for delivery of climate action atboth levels, and that a
greater level of devolution could enhance the delivery of climate action in the UK.

¢ Severalrespondents noted the linkbetween climate action and well-being, including
the opportunity to improve Welsh lives as part of a programme of climate action in
Wales.

* However, respondents also noted the need for a level of consistency between Wales’
climate targets and the UK’s climate targets, including the need for shared standards,
coordination around planning and infrastructure development, and means of
accounting for carbon budgets.

The Call for Evidence was animportant part of the Committee’s engagement
programme, but not the only one. We also held a large number of roundtable discussions
and bilateral meetings, including with groups that did not respond to the Call for
Evidence.

Figure B1.3 Responses to the Call for Evidence «
by type of respondent
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Source: CCC analysis.
Notes: ‘Business and industry’ includes consultancies and industry/trade bodies; ‘Other’ includes public and
parliamentary bodies.
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In the process of developing five scenarios, we have produced a total of 70
sectoral pathways at both Wales and UK level (Figure 1.4). We have taken steps to
ensure that each of the sectoral scenarios represents a coherent picture at the
economy-wide level (Box 1.4), including what happens fo infrastructure and
operation of the electricity system (Table 1.2).

Figure 1.4 The five economy-wide scenarios are «
constructed from 70 individual scenarios for
action across every sectorof the economy
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Source: CCC analysis.

Notes: Each individual line represents the path for new abatement in a sectorbetween 2020 (effectively zero) and
by 2050 where all sectorsreach alevel of abatement that is consistent with the UK getting to Net Zero. Not alll
sectors willget to zero emissions. Abatement in the fuel supplyis greater in the 2030s than by 2050. Figure shows UK-
wide pathways; an equivalent set of scenarios are produced for Wales.
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We have tried to ensure that
each of the scenarios
represents a coherent view of
apossible future.

Box 1.4

Developing self-consistent scenarios for each sector of the economy

In developing the scenarios, we have made efforts o ensure they are self-consistent:

* The residual emissions in each sector have been aggregated to obtain the level of
tfotal Welsh emissions, ensuring that the decarbonisation of energy carriers that are
used in multiple sectors (e.g. electricity, hydrogen, bioenergy) is accounted for once
and once only.

* Aggregated energy demand across all sectors is a key input to our analysis of the
production, fransportation and consumption of low-carbon electricity, hydrogen, fossil
fuels, waste and bioenergy.

* We have considered the overall use of biomass in the UK (and Wales) so that it does
not exceed limits that we judge could be sustainably sourced and available by 2050.

* We have considered the shared use of infrastructure across sectors, including specific

Table 1.2
Summary of key differences in the economy-wide scenarios

areas of the gas grid and the co-location of industrial carbon capture and storage
with hydrogen production.

* COzcapture requirements are aggregated across all sectors to investigate the scale
of storage required for the UK.

* We havedrawn on findings from our extensive use of energy system models to date
andincorporated them into this analysis.

* Each sectoral scenario uses a shared set of assumptions about the future, including
economic and demographic factors such as the growth rate of the economy,
population growth and energy prices.

Balanced Net Zero
Pathway

Headwinds

' Widespread

Engagement

' Widespread

Innovation

Tallwinds

Diet change 35% reduction inall | 20% reduction in 50% reduction in | 50% reduction in | 50% reduction in all
(UK average) meat and dairy by allmeat and dairy | allmeat and all meat and meat and dairy by
2050 by 2050 dairy by 2050 dairy by 2050 2050
Tree-planting 7.5 kha/year from 4.5 kha/yearfrom | 10.5 kha/year 7.5 kha/year 10.5 kha/year from
rates (Wales) 2035 2025 from 2035 from 2030 2035
Wholesale 2035: £60/MWh 2035: £65/MWh 2035: £65/MWh 2035: £55/MWh 2035: £60/MWh
?Iec):tricity cost’ 2050: £50/MWh 2050: £60/MWh 2050: £55/MWh 2050: £40/MWh 2050: £35/MWh
UK
1N [Ne[ENC[{[cB8 Hydrogen grid Hydrogen grid Gas grid not Hydrogen grid conversion trials in
((L9) conversion frials in conversion frials in | converted o 2020s.
2020s. 2020s. hydrogen.
Large-scale conversions start from
Patchwork large- Large-scale Full 2030 around industrial clusters and
scale conversions conversions start electrification in | radiate out at 10km/yr.
start from 2030 near | from 2030 around | buildings.
industrial clusters. industrial clusters Most buildings withinradius convert to
and radiate out Industry hydrogen.
Some buildings in at 10km/yr. hydrogen
those areas switch sourced via After 2035 no further buildings
to hydrogen. 20% of homes on private convert — further radial
gas grid with pipelines. expansion beyond 2035 only applies
Conversion hydrogen by to parts of grid to supply some
continues to 2050. 2035. industrial users.

“Shown for residential users. Larger users are assumed to receive a discount on the wholesale electricity price.
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Due to the difficulty of
allocating UK removals to
different parts of the UK, we
present results for Wales
withoutremovals.
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b) Developing self-consistent scenarios for Welsh and UK action

More detail on sector-specific methodologies for deriving sectoral pathways for
Walles is available in each chapter of the Methodology Report that was produced
as part of the package of advice on the UK Sixth Carbon Budget.

Broadly, our approach forderiving Welsh emissions scenarios entails:

e Deriving a baseline emissions projection for each sector to 2050 for each of
the devolved administrations that takes infto account, as faras possible,
differences in current and projected frends in Wales.

* Analysing the amount of abatement in Wales that is consistent with the UK-
wide scenario in each sector.

¢ Combining these to provide five scenarios for Wales for the period 2020-
2050.

e Assessing the costs, savings and co-impacts of these actions.

The pathways for Wales are based on specific factors which determine the rate
and overall level of decarbonisation achievable under every scenario for the UK
(Table 1.3). This includes:

o differentlevels of activity and emissions in each sector today;

* existing usage of land, and opportunities for land-based removals;
e existing infrastructure;

e opportunities to remove CO, from the atmosphere; and

e existing policies.

A challenge in defining these scenarios has been to determine where greenhouse
gasremovalsin the UK scenarios could be located geographically as — unlike
reductions in existing emissions — these are not tied to a specific geographical
location orexisting activities and could be located anywhere in the UK.

The Committee’s pathway analysis does not allocate specific levels of greenhouse
gasremovals that are usedin UK scenarios. This includes the combustion of
biomass to generate electricity with CCS (BECCS power) or the use of direct air
capture with carbon capture and storage (DACCS).

However, we do provide a partial analysis of the potential for the use of woodin

construction and the use of biomass, biogas and biogenic wastes with CCS to
generate process heat in industry.
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Table 1.3

| CCC sector

Surface
transport

Electricity
supply

Aviation

7 Shipping

Residential
buildings

Non-
residential
buildings

Manufacturing,
consiruction
and fuel

supply

Agriculture

LULUCF

Hydrogen use
and
production

Waste

Developing pathways for Wales

| Methodology for allocating emissions and costs in UK scenarios to Wales

Road vehicle traffic (including HGVs) is based on the Department for Transport (DfT) National Transport
Model (NTM), which produces forecasts at Wales-level.

Line-specific rail electrification.

National Travel Survey (NTS) data are no longer collected, but our assumption on UK-average changes
in travel behaviour is not expected to have a significant impact on Wales' emissions pathways.”

Our analysis uses a model of the GB network. To allocate electricity supply emissions o Wales, we sum
the existing plant-level capacity and projected retirement dates for each generating technology and
applyload factors to these based on changes in GB-wideload factors.

Emissions are disaggregated by type of fight (international, domestic) and split by Wales’ existing share
of emissions in the inventory. DfT projections of individual airport demand, including the impact of
airport expansion, impact overall UK demand management.

Emissions are disaggregated by type of journey (international, domestic) split by Wales' current share of
emissions in the inventory.

Low-carbon heat and energy efficiency measures are deployed in our scenarios using a housing stock
model of the UK whichintegrates regional nationalhousing survey data for Wales, with an accurate mix
of building afttributes. District heating is also modelled at Wales-level.8

Measures for new-build, cooking decarbonisation and energy efficiency relating to lighting and
appliances are modelled separately and scaled for Wales based on curent energy demand for these
services.

Analysis caried out ata UK level with abatement based on the Buildings Energy Efficiency Survey (BEES)
for England and Wales, BEIS's heating study for England and Wales and UK-level district heat analysis.

Emissions pathwaysare based on Wales' existing share of direct emissions from non-residential buildings.

Analysis of industry decarbonisation is based largely around site-level emissions data, so the analysis
reflects the composition of industry in Wales.?

Assumptions about availability of hydrogen and CO2 storage also include some (limited) site-specific
considerations.

UK baseline emissions projections are split based on share of emissions in the cumrent inventory.

On-farm measures are based on technical potential and cost effectiveness of measures at country
level, based on SRUC modeliing (including new measures in a 2019 update (for the Net Zero report) and
a further 2020 update for the CCC).10

Abatement savings from energy use, diet change and food wastereduction based on existing sub-
sector share of emissions in the inventory (Agricultural soils, Enteric fermentation, Livestock wastes, Liming
& urea application, Machinery)

Land use scenarios for Wales are based on modelling of land across each country of the UK. This
accounts for differences in existing land use and in land acquisition costs. Itincludes peatland, energy
crops, afforestation (including on-farm) and forest management, withland released through more
efficient farming, food waste reduction and diet changes.

Various scenarios for hydrogen roll-out in different distribution networks of the GB gas-grid and industrial
clusters over time, including the South Wales industrial cluster. UK hydrogen production likely located
near carbon capture and storage (CCS) clusters (if produced by methane reformation) or near sources
of low-carbon electricity generation (if produced by electrolysis).

Landfill fugitive emissions are based on Wales-specific methane modelling resulting from landfill volumes
and banning certain streams from landfill.!

Other waste sector emissions (e.g. wastewater, composting) are split from UK pathwaysbased on
historical share in the greenhouse gas inventory.

Emissions are split based on the share of sub-sector F-gas emissions in latest inventory.
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4. Contribution to the UK Climate Change Act

Under the 2008 Climate Change Act, Wales is required to contribute to the UK Net
Zero targetin 2050 as well as the UK's carbon budgets. The Act assigns to Welsh
Ministers the duty to report on the Welsh Government's objectives, actions and
future priorities regarding the impacts of climate change to the Welsh Parliament.

The credibility of the UK’s Sixth Carbon Budget and Net Zerorests on action in all
parts of the UK, including Wales.

The technical and behavioural challenges and solutions to tackling greenhouse
gas emissions are broadly similar across the UK. This does not mean that Wales will
follow the exact same emissions reduction pathway as the rest of the UK, nordoes
it lessen the need for policies that are tailored for national, regional and local

needs.
Our pathways for each part of Equal effort towards UK Net Zero will lead to different emissions pathways. The
the UK entail consistent .. . . .. .
amounts of effort. but lead to balance of activity across different sectors - particulany aviation, agriculture and

different overallreductionsin
emissions.

land use, manufacturing and construction, fuel supply and greenhouse gas
removals - means different levels of emissions reduction are possible in different
parts of the UK through the Sixth Carbon Budget period and by 2050.

a) Factors affecting Wales’ emissions pathways relative to the UK

The key factors determining the rate at which Wales can reduce its emissions
relative to the UK are: different levels of activity and emissions in each sector
today; existing land usage and opportunities for land-based removadls; existing
infrastructure; opportunities to remove CO» from the atmosphere; and existing

policy.
Existing levels of emissions and activity in each sector

The current sectoral shares of total emissions are different in Wales to the UK as a
whole (Figure 4.1), due to different levels of activity and output in these areas.

Higher or lower shares of curent emissions and activity each sector mean that the
pace and scale of mitigation actions - or failures to act - willhave a proportionally
higher or lower impact on the economy-wide emissions pathways for Wales. Higher
shares of emissions in sectors that can decarbonise rapidly in the next decade will
mean that economy-wide emissions will fall more quickly.

The following sectors differ from the UK share by more than five percentage points
in Wales:

* Agriculture. Wales has a significantly higher proportion of total emissions
from agriculture compared to the UK. Around 10% of all UK emissions are
from agriculture, compared to 16% in Wales.

e Aviation comprises a much smaller share of emissionsin Wales (<1%)
compared to the UK as a whole (7%).

* Electricity supply. Wales is a net exporter of gas-fired electricity to the rest of
the Great Britain network, so decarbonisation of the electricity generation
in the 2020s will have a greater proporionalimpact on the Welsh emissions
pathway.
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The manufacturing & construction sector hasa much larger role to play in
Wales, with the proportional contribution of Welsh emissions from this sector
(23%) double the conftribution for the UK as a whole (12%).

Surface transport emissions make up a smaller proportion of total emissions
in Wales (14%) than in the UK (21%). However, this is not due to a more
carbon-efficient surface transport sector but rather because Wales has
higher overall per-capita emissions than the UK as a whole, making the
share of fransport emissions of the total smaller. Per person, surface
fransport emissions are actually higher in Wales than the UK average.

Existing land use and opportunities to remove CO2from the
atmosphere

Emissions from land use, land-use change and forestry (LULUCF) are inherently
location-specific. Across the UK, there are differences in the types of existing land
use, as well asin the types of land use change needed to deliver the UK Net Zero
target and the costs associated with those changes (Figure 1.5).

As aresult, the costs and benefits for Wales differ to the results for the UK as a
whole. The two main differences across the UK that have been incomporated in our
analysis are:

Different combinations of measures that can be deployed in Wales based
on differences in geographies and existing land use. Wales hasa
comparable level of forest coverage to the UK, and hasa very low amount
of emissions associated with degraded peatland, whichis expected to add
around 0.5 MICOqe to estimates of emissions in Wales once itis includedin
the inventory (compared to over 20 MtCOqe for the whole of the UK). Wales
has a much lower proportion ofland area used for crops compared to
grasslands.

Differences in land acquisition costs in Wales. Other costs are also likely to
vary (e.g. based on remoteness ofland) but it has not been possible to
take this info account.

Our 2020 Land Use Policy Reporti2found that the set of measures to reduce
emissions from agriculture and land use in our scenarios deliver a higher rafio of
benefits to costs in Wales compared to in England.
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Properties off the gas gridin

are likely to go straight to low-

carbon heating ratherthan
connectto the gas grid.

o]

Figure 1.5 Existing land use in Wales compared «
to the UK
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small woodlands.

Existing infrastructure

Some differences in infrastructure will continue as far as 2050. This is particularly
important for the gas and electricity networks, existing housing stock, and clusters
of heavy industry:

¢ The gas network. Wales has a higher proportion of homes off the gas grid
than the UK average. Heat decarbonisation options that rely on the gas
network will not be possible in these particular properties, and will require a
greater use of other options such as heat pumps and smart storage
heating.

* The existing building stock, including current levels of energy efficiency,
ownership or fenancy type, heating technology, suitability for low-carbon
district heating, and the proportion of buildings that are ‘hard-to-tfreat’ or
heritage properties.

Our analysis takes intfo account the different characteristics of buildings in
Wales using a detailed model of the housing stock. Differences in
population density also affects the number of miles driven by people in
different parts of the UK.
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The timing with which industrid
clusters in Wales decarbonise
willhave a bigimpact on total
emissions.

Unlike emissions reductions,
deployment of greenhouse
gas removals is not tied to
specific location.

It would be sensible for
engineered removals to be
located close to CO;stores.

* Large point sources of emissions. Existing fossil-fuelled power stations and
industrial clusters (e.g. the South Wales industrial cluster) are large point-
sources of emissions that will continue to pollute until effective measures to
decarbonise them are putin place. Reducing emissions from any large
point-source of emissions will have a larger proportional impact on Welsh
emissions than it will on the UK total. The timing and pace of the fransition fo
low-carbon technologies at individual locations will therefore have larger
impact on the total emissions pathway for Wales than the UK as a whole.

¢ The UK’s airport infrastructure is concentrated in England, particulary
around London. This means that successful abatement of — or failures to act
on — aviation emissions will have a smaller impact on the total emissions
pathways for Wales.

Potential to store CO2

Carbon capture andstorage (CCS) is crucial for the transition to Net Zero. In
addition to playing a cenfralrole in reducing emissions from industrial processes
and combustion, as well in electricity generation and potentially hydrogen
production, CO, will also need to be removed from the atmosphere through
greenhouse gas removals technologies, such as bioenergy with CCS (BECCS) and
direct air CO2 capture with storage (DACCS).

Under IPCC accounting rules the emissions credit for BECCS removals is allocated
where the CO; capture occurs (i.e. where the biomass is combusted), rather than
where the biomass is grown. Greenhouse gas removal technologies could — in
theory — be located anywhere in the UK and would count towards UK emissions
reductions.

However, there are reasons why BECCS and DACCS might be bestlocated in
certain areas of the counftry — such as co-location with industrial CCS clusters, in
close proximity to CO, storage sites (Figure 1.6), or in close proximity to sources of
biomass.
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Figure 1.6 Map of potential COz2storage locations
around offshore UK

{ Kingdom

Source: Energy Technologies Institute LLP, NERC and The Crown Estate (2020) CO, Stored Database.

The emissions pathway for Wales is therefore highly dependent on carbon storage
capabilifies:

* IfCCSisusedin places that are not located near to CO; storage sites, the
CO, thatis captured must be used or fransported to a storage site. This will
incur higher costs (e.g. the additional costs of shipping CO, at around
£10-20/1CO2) 8 and may make other solutions that do not require CCS such
as electrification more cost-competitive.

Wales is less welkplaced for * Large parts of Wales have more limited access to CO2 storage sites and
oz stordge fhon Englond therefore do not appear fo be the best places to locate BECCS power

plants.

Particularly in the 2020s and early 2030s, the location of existing biomass power
generation capacity in the UK will be important as these sites could be refrofitted
with carbon capture and storage and be among the first UK BECCS facilities.
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Wales is outperforming therest
of the UK on recycling.

Existing policies

Existing and planned policies will have lasting effects for emissions pathways for
Wales. To the extent possible, we include these impacts in our analysis. These
include:

* Long-term contracts for electricity production that will drive new offshore
wind capacity in the 2020s and recent UK Government decisions on other
low-carbon electricity generation projects, including nuclear and tidal
energy.

* Tree planting. The frees that are planted today will continue to sequester
carbon over time. In Wales planting rates been low inrecent years and a
supply chain and funding mechanism will take time to develop.

¢ Waste management policy is mostly devolved. This has been reflected in
our analysis, with Wales achieving higher recycling rates than England in
our scenarios before 2030. Waste sent to landfill foday can continue to emit
greenhouse gases for decades, so recent waste policy in Wales will have
an impact on long-term emissions pathways in the waste management

secftor.
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Reductionsin positive
emissions are similaracross the
UK.

99

b) Contribution to Net Zero emissions for the UK

Across the Balanced Net Zero Pathway for the UK, Wales' confribution of emissions
reductions is comparable to its existing share of emissions (Figure 1.7).

Wales conftributes to 9% of all action to reduce emissions (excluding greenhouse
gasremovals) across the UK Sixth Carbon Budget period and 8% by 2050 in our
Balanced Net Zero Pathway, compared to 8% of UK emissions in 2018.

The dynamics of the transition in Wales is very similar to the rest of the UK, with
Welsh emissions falling at a similarrate over time to similar levels by 2050
(Figure 1.8).

Figure 1.7 Share of UK emissions and '«
abatement during the Sixth Carbon Budget
period and 2050
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Inventories for England, Scotland, Wales & Northern Ireland: 1990-2019; CCC analysis.
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Figure 1.8 Comparison of UK and Welsh emissions '«
pathways - excluding aviationand greenhouse
gasremovals
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5. A globallyresponsible Wales

Our pathways have been
developed to support the
required pathways for

reducing global emissions.

S/

Ourrecommended targets for Wales — alongside our recommendations for the UK
Sixth Carbon Budget and the newly-set UK Nationally Determined Contribution
(NDC) (see Box 1.5) —reflect the goals and requirements of the Paris Agreement,
recognising Wales' responsibility as a richer developed nation and ifs respective
capabilities:

e Ourrecommended pathway has been explicitly designed to reflect Wales’
‘highest possible ambition’ within Wales' particular capabilities, asrequired
by the Paris Agreement.

e It wouldreduce Wales' annual per-capita emissions to under 3 tCO.e per
person before 2040, inline with global pathways consistent with meeting
the Paris 1.5°C goal (Figure 1.9).

¢ The actions required fo meet the recommended targets — including full
decarbonisation of the power sector, full switchover to electric vehicle sales
and installation of low-carbon heating, and decarbonisation of
manufacturing — would go beyond those required from the world on
average, inline with Wales' responsibility as a richer nation with larger
historical emissions. The timing of these actions would align to that required
from the rest of the UK and other climate leaders.

o Comparable action fromother developed counftries with developing
countries following slightly later (i.e. where they generally adopt low-caroon
measures later, achieve lower percentage reductions to 2030 and reach
Net Zero emissions after 2050) would limit waming well below 2°C. The
emissions pathways set out in thisreport for Wales contribute to a
‘leadership-driven’ global pathway.

* We have highlighted where policies and actions have important crossovers
with the need to adapt to climate change, which is also included as a key
part of the long-term response to climate change inthe Paris Agreement.

While many countries have followed the UK in adopting Net Zero as a long-term
emissions target, global ambition to 2030 remains far short of what is required. As
President of the next UN climate talks (and of the G7) in 2021, the UK is in a position
to influence others, but to do so mustitself adopt an ambitious 2030 goall.
Reducing emissions early matters as itis global cumulative emissions that drive
climate outcomes.

The UK's climate goals cannot be met without the right actionin Wales. The Welsh
Government can support UK action by setting equally stretching targets info Welsh
law and pursuing ambitious devolved policies that are well aligned to both Wales'
Net Zero goal and the UK's path to Net Zero via the Sixth Carbon Budget.

The Well-being of Future Generations Actincorporates considerations of Wales’
global responsibilities to all policy in Wales. Wales should be striving, according to
the Act, to “...take into account whether improving the economic, social,
environmental and cultural well-being of Wales can make a positive contribution
to global well-being.”
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Wales’' global responsibilities, therefore, are enshrined in Welsh law. Supporting the
UK NDC by adopting the highest ambition scenario for decarbonisation currently
available is animportant way through which it can demonstrate that it has
integrated the goals of the Well-being of Future Generations Act in national policy.

For a more detailed discussion of NDCs and the Paris Agreement, see Chapter 7 of
the CCC's Sixth Carbon Budget report.

Box 1.5

The UK's Nationally Determined Contribution (NDC) for 2030

The UK will host the next UN climate talks— the 26th Conference of the Parties (COP26) —in
Glasgow in November 2021. The period leading up to these talksis vital for increasing
global ambition. It was of vitalimportance that the UK set a world-leading NDC that
reflects best practice under the Paris Agreement.

On 3 December, following advice from the Committee by letter,4 based on the advice
on the UK Sixth Carbon Budget published the following week, 5 the Prime Minister
announced that the UK NDC would follow the Committee’s advice for it to require at
least a 68% reduction in teritorial emissions from 1990 to 2030 (excluding emissions from
international aviation and shipping, IAS, in line with UN convention), to be delivered
through domestic action.

* Thisis a clear progression from the UK's pre-existing commitments: its expected effort
share of the EU’s existing NDC (-53%), the existing fifth carbon budget (-57%), and the
expected reduction in actual emissions under the fifth caroon budget (-61%)."

* |tis world-leading compared to existing NDCs, and amongst the fronf-runners for
proposals for increased ambition. For example, if the EU adopts its proposed 55%
reduction for 2030, the UK’s NDC would be towards the top of the range thatwe
estimate for the UK's possible effort share had it still been a Member State.

* |taligns with the published pathways from the Intergovernmental Panel on Climate
Change (IPCC) for a 1.5°C goal. UK emissions would fall by 54% from 2010 to 2030,
compared to the 45% thatthe IPCC identifies for the world as a whole.

* |tis equivalent to a 64% reduction including IAS emissions, the basis of our
recommended Sixth Carbon Budget.

The Committee made further recommendations alongside the headline reduction in
emissions:

* International aviation and shipping. While these emissions are tfreated separately by
the UN, they must be addressed if the temperature goal of the Paris Agreement is to
be met. The UK’s NDC should include clear commitments to act on emissions from
international aviation and shipping, including both long-term and interim targets.

* Adaptation. Evenif the Paris goals are delivered in full and global temperature rise is
limited to 1.5°C, there will be further impacts from climate change beyond those
already occuring today. If the Paris goals are missed, the global impacts will become
much more severe. The UK needs to increase its ambition on climate change
adaptation, asitis not even prepared even for the 1.5-2°C world. The UK's NDC should
signal how national adaptation planswill be strengthened, as well as highlighting how
the UK is supporting climate adaptation overseas.

* International collaboration. The UK has been a strong conftributor to international
climate finance, recently doubling its commitment to £11.6 bilion in aggregate over
2021/22-2025/26. The UK's NDC should highlight this commitment, along with other UK
contributions to technology development and capacity building.

* The existing EU ambitionis fora 40% reduction by 2030 relative to 1990; an increase to 55% is being considered. The
fifth budget goal of -57% refers to the net carbon account, which adjusts foremissions frading in the EU Emissions
Trading System.
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Figure 1.9 Global emissions pathways (per person) '«
consistentwith the Paris Agreement
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Chapter 8 of the Advice Report on the Sixth Carbon Budget provides a detailed
analysis of the scientific context for setting the UK’s Sixth Carbon Budget and NDC -
which also applies to Wales’ climate targets.

Our conclusions are:

Fundamental understanding of climate change and its causes continues to
strengthen. The conclusions of our UK Sixth Carbon Budget assessment are
strengthened by the latest developments in the scientific literature. The
recent Special Report on Global Waming of 1.5°C (SR1.5) hasimproved
the understanding of how future greenhouse gas emissions affect the
climate and what is required to keep warming to the Paris Agreement long-
term temperature goal. We have drawn on this strengthening knowledge
base to inform the construction of our emissions pathways for Wales and
the UK.

Understanding of climate sensitivily has continued to progress since our fifth
carbon budget advice and IPCC-AR5. A new community synthesis
(publishedin 2020) of multiple lines of evidence regarding how sensitive the
climate is to atmospheric carbon dioxide have suggested narrower ranges
for uncertainties in the climate sensitivity than IPCC-ARS. The range of
climate sensitivity from a new generation of complex climate models
extends to higher values than previously. This new knowledge base will be
reviewed by the IPCC next year. The global emissions pathways assessed
by IPCC-SR1.5 currently remain the best indicators of the global ambition
expected to achieve the Paris Agreement temperature goal.

Minimising cumulative emissions of long-lived greenhouse gas emissions
will help minimise additional climate impacts along the pathway to Net
Zero. Estimates of the remaining global cumulative CO, emissions consistent
with keeping warming fo the Paris Agreement long-term temperature goal
ultimately depend on a set of choices and definitions, which imply a wide
range could be consistent. This means it is challenging to use these
estimates to constrain national emissions pathways robustly. National
emissions pathways should however seek to minimise cumulative long-lived
greenhouse gas (GHG) emissions on the pathway to Net Zero to minimise
additional climate impacts, highlighting the need for ambitious near-term
emissions reductions to fully align with the Paris Agreement.

Adapting to climaterrisks is essenfial given the wide ranges of climate
futures thatremain possible. Climate impacts are already being feltin the
UK and around the world. These will increase with further warming — and
some is inevitable even under the most ambitious global emissions
reductions. Warming in excess of 2°C cannot be ruled out even under
global emissions scenarios expected to satisfy the Paris Agreement and
warming in excess of 4°C by 2100 remains possible if the current ambition
forreduction in global emissionsis not increased. This demonstrates the
importance of considering a wide range of climate outcomes in
adaptation planning and implementation.
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Scenarios for Wales to reduce
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1. The Balanced Net Zero Pathway for Wales
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3. Meeting Net Zero in Wales
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When recommending targets,
we consider pathways without
engineeredremovals and
then consider rangesfor the
share of removals.

Introduction and key messages

This chapter sets out the results of the detailed bottom-up scenario analysis that
the Committee has developed for Wales. A more detailed set of results — including
all scenarios for each sector of the economy —is published on the CCC website.

Our key messages are:

* Thereis good evidence that Wales canreach Net Zero emissions by 2050,
at the same time as the whole of the UK. This may require the use of
greenhouse gas removal technologies, but it could also be achievedin
other ways.

¢ A decisive transitionto Net Zero. The Balanced Net Zero Pathway — the
basis for our recommendations for the UK and for Wales —sees over 65% of
the necessary reduction to Net Zero in Wales achieved in the coming 15
years.

¢ Systematic changes are needed inindividual and business behaviours, the
energy system, carbon capture and storage and how land is used in Wales.

e Success is contingent on taking actions in the 2020s across every sector of
the economy.

¢ There is flexibility fo meet Net Zero in different ways depending on societal
changes and technologies.

¢ Allsectors have multiple options to reduce emissions by 2050; some sectors
face key decision points in the 2020s.

¢ There are limits to what is feasible in Wales. Our Tailwinds scenario gets to
Net Zero in 2044, but itis a highly optimistic scenario, stretching feasibility in
a wide range of areas and going beyond the current evidence in others.

This Chapter is set out in three sections:
1. The Balanced Net Zero Pathway for Wales
2. Flexibility onthe route to Net Zero in Wales

3. Meeting Net Zero in Wales

The Committee’s pathway analysis does not allocate specific levels of greenhouse
gasremovals that are usedin UK scenarios. This includes the combustion of
biomass to generate electricity with CCS (BECCS power) or the use of direct air
capture with carbon capture and storage (DACCS).

All of the emissions pathways in Sections 1 and 2 of this chapter are therefore
presented without the inclusion of any engineered greenhouse gas removals.

In Section 3 of this chapter, we consider these pathways without greenhouse gas
removals and then what different shares of total UK removals might mean for what
level of emissionsreduction is feasible.

This chapter considers some discussion of sectoral trends and emissions. For more

detailed on the assumptions in each sector of the economy, see Chapter 3 of the
UK Sixth Carbon Budget Advice Report.
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1. The Balanced Net Zero Pathway for Wales

Action must be takenin all
sectors of the economy, not
justthe power sector.

65

This section sets out the actions the Committee has assessed as beingrequired in
the 2020s to get on frack to Net Zero and to meet our recommended Sixth Carbon
Budget. Itis set outin five parts:

a) The scale of the challenge in Wales

b) Emissionsin the Balanced Net Zero Pathway
c) Actions in the 2020s and beyond

d) Key phase-out dates

e) Energy, carbon capture and storage, and land use requirements

All emissions data in this section are presented without engineered greenhouse gas
removals (see Section 3 for more details).

a) The scale of the challenge in Wales

The majority of emissions in 2018 —the most recent year for which emissions data
are published for Wales —were associated with the combustion of fossil fuels in the
energy system: electricity production, fransport, heat in buildings, and industry.

Adjusted for future changes to the UK's greenhouse gas inventory, Welsh
greenhouse gas emissionswere 41.4 MtCOqe in 2018, 8% of the UK's emissions.” If
the Welsh Government is to set a Net Zero target for 2050 in line with our advice,
this will require net emissions to fall by 100% from current levels, with any residual
emissions offset by actions that remove CO, from the atmosphere.

Emissions must fall more quickly to meet our recommended Third Caroon Budget
for Wales (by around 1.6 MtCOse per year, compared to 1.2 MICO»e per year from
2008 to 2018). The power sector can no longer be relied upon to deliver the
maijority of these reductions; progress must extend to all sectors of the economy
(Figure 2.1).

Wales is already meeting some of its energy and economic needs with low-caroon
technologies, but these are not yet deployed at the scale thatis consistent with
Net Zero:

¢ Emissions from electricity production have fallen by 33% since 1990 - and
more than halved from 2018 to 2016 — as coal-fired power stations have
closed, electricity demand has fallen, and renewable generation capacity
has increased. Half of Wales’ gross electricity consumption in 2019 was met
by renewable sources — but Wales was a net exporter of (primarily gas-fired)
generation to the GB grid.

" Throughout this Advice Report, ourfigures for UK and Welsh emissions include those from international aviation and
shipping (45 MtCO2e for the UKin2019). We also incomporate expected changes to the inventory to reflect higher
estimates for emissions from peatlands and higher global waming potentials (GWP) proposed by the IPCC (and
agreed at the UNFCCC) for non-CO, greenhouse gases. As aresulf, our estimate for UK emissions in 2019 is a further
42 MtCO-e higher than inthe UK's official inventory. Box 2.1 sets out more detaik on these issues for Wales.
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Some low-carbon technology
has been deployedinthe
Wales not at alevel whichis
consistent with Net Zero.

In other sectors, 9% of all miles driven on Welshroads are in vehicles with
petrol and diesel engines, less than 1% of Wales’ 1.4 million homes were
heated by heat pumps, andless than 25% of industrial energy demand in
Wales is met by electricity or hydrogen.

Outside of energy use sectors, curent levels of tree planting and peatland
restoration are well below the required rate for Net Zero, emissions from

agriculture have not fallen in the last decade, and large volumes of
biodegradable waste are sfill sent to landfill.

must fall in all sectors and at a fasterrate
than the last thirty years
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Figure 2.1 To meet Net Zero in Wales, emissions «
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Source: NAEI (2020) Provisional UK greenhouse gas emissions national statistics 2019; CCC analysis.
Notes:Net Zero emissionsin 2050 wil require any residual emissions to be offset by the UKland use sinkand
greenhouse gasremovals.
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b) Emissions in the Balanced Net Zero Pathway

Our Balanced Pathway reaches a 96% reduction for all greenhouse gases
compared to 1990 (Figure 2.2) before the potential use of greenhouse gas
removals isaccounted for.

The Balanced Pathway represents a decisive fransition, with 66% of the necessary
reduction to Net Zero achieved in the coming 15 years and the fastest rate of
decarbonisation occurring in the early 2030s.

Emissions would be lower on other measurement bases that are for CO;rather
than the full range of greenhouse gases” and/or assume the lower range of
changes to the inventory (Table 2.1).

The Balanced Net Zero

Path has the st T .
ransilon nhe pefod 2025 o Figure 2.2 The Balanced Net Zero Pathway for «
reductionsrequred for Net Wales without greenhouse gasremovals
Zero are in the next fifteen
years.
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0 . . . . . . . . . . . .
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

M1CO,e

= e e Outturn Baseline Balanced Net Zero Pathway

without greenhouse gas removals

Source: NAEI (2020) Greenhouse GasInventories for England, Scofland, Wales & Northern Ireland: 1990-2019, CCC
analysis.
Notes:The fallin 2020 islargely due to COVID-19 impacts on aviation and shipping.

* Although all of the greenhouse gases (GHGs) contiibute to warming temperatures, peak temperature change is
determined by when emissions of long-lived GHGsreach net-zero (assuming that short-ived GHG emissions are not
rising). Of the long-ived GHGs, CO2 contributes most fo waming and therefore the date of netzero COzis closely
linked with when the contribution to rising temperatures ends.
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The Balanced Pathway may
get to Net Zero slightly earlierif Table 2.1

a different methodology base Where the Balanced Pathway (excluding removals) reaches on different bases
were used.

‘High-high’inventory changes® ‘Low-low’ inventory changes

96% reduction by 2050 without | 98% reduction by 2050 without

All greenhouse gases R .
engineered removals engineered removals

CO2 only Net Zero in 2043 Net Zero in 2043

Box 2.1
Forthcoming changes to the Welsh greenhouse gas inventory

Future changes to the emissions inventory include the addition of emissions from peatland
andrevision of the Global Warming Potentials (GWPs) used to aggregate greenhouse
gas emissions:

* Peatland (expected to be included in the inventory by 2022).1 The current inventory
only captures around 1.3 MtCO2e of emissions from peatlands, but all sources of
peatland emissions will be included in the inventory in the near future:

— The ‘high' range of emissions from peatland would add around 0.5 MtCO2e to the
inventory in 2018 and would also increase the 1990 baseline by 0.5 MtCO2e. This is
the basis upon which targets in this report are recommended.

— The ‘low’ range of emissions from peatland does not differ significantly from the
‘high’ range in Wales. The low range would add around 0.4 MtCO2e to the
inventory in both 1990 and 2018.

* Global Warming Potentials (expected to be updated in the Welsh inventory by 2024).
These are used to aggregate different greenhouse gases together into a common
metric, showing their equivalence to carbon dioxide. At COP24 in December 2018 the
infernational community decided to standardise reporting under the Paris Agreement
transparency framework using the GWP 100 metric.2 The valuesto be used are those
from the IPCC Fifth Assessment Report (ARS). There are two methodologies, and it is
not yet clear which will be used. Both are different from the values used in the current
emissions inventory and will lead to an increase in the estimate of UK emissions:

— The ‘high’ estimate of GWPs include climate-carbon feedbacks. Under this
methodology, the size of the existing inventory would increase Welsh emissions by
around 1.9 MtCO2e while the 1990 baseline would increase by nearly 3.4 MtCOoe.
This is almost entirely due to a 36% increase in the estimated global warming
impact of methane (CH4) emissions, plus smaller changes to F-gas emissions. This is
the basis upon which targets in this report are recommended.

— The ‘low’ GWPs do not include climate-carbon feedbacks, and would lead to a
smaller increase in the size of the UK emissions inventory. The estimate of the
existing inventory would increase Welsh emissions by around 0.5 MtCO2e while the
1990 baseline would increase by 0.9 MtCO2e. Under this methodology CH4
methane emissions have a 12% higher warming impact than the current estimate,
while the warming impact of NoO emissions is 11% lower.

The two changes overlap because peatlands are a source of both CH4 and N2O
emissions. The range for the fotal combined impact of the peatland and GWP changes is
around an additional 1.3 — 4.0 MtCO2e in 1990 and 0.8 - 2.5 MtCO2e in 2018 compared to
the cumrent inventory.

High-high' refersto AR5 GWPswith climate-carbon feedbacks and a higher estimate of emissions from peatlands.
‘Low-low’ refers AR5 GWPs without climate-carbon feedbacks and alower estimate of emission from peatlands.
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c) Actions in the 2020s and beyond

Meeting the Net Zero target in Wales requires action across fourkey areas in line
with those from our Balanced Net Zero Pathway (Figure 2.3, Table 2.2):

* Reducing demand for carbon-intensive activities.

— Reduced demand. Around 9% of the emissions savings in our
Balanced Net Zero Pathway for Wales comes from changes that
reduce demand for carbon-intensive activity. Particularly important in
our scenarios are an accelerated shift in diets away from meat and
dairy products, reductions in waste, slower growth in flights and
reductions in fravel demand. While changes are needed, these can
happen overtime and overall can be positive for health and well-
being.

— Improved efficiency. A further 7% comes from improving efficiency, in
use of energy and resources, especially by better insulation of
buildings, improving vehicle efficiency and improving efficiencyin
industry.

* Take-up of low-carbon solutions. Around 40% of the emissions saving is from
people and businesses adopting low-carbon solutions as high-carbon
opftions are phased out (Table 2.2). By the early 2030s all new cars and vans
and all boiler replacements in homes and other buildings must be low-
carbon — we expect largely electric. By 2040, allnew heavy goods vehicles
should be low-carbon. The South Wales industrial cluster (as well as other
industrial sites in Wales) must either must either switch away from fossil fuels
to low-carbon alternatives and/or install carbon capture and storage at
scale from the mid-2030s.

¢ Expansion of low-carbon energy supplies.

- Low-carbon electricity can now be produced more cheaply than
high-carbon electricity in the UK and globdlly. In our Balanced
Pathway the low-carbon share of generation in Wales increases from
27% now to 100% by 2035, cutting Welsh emissions by more than 95%
compared to ourbaseline. We are not prescriptive about where in the
UK new low-carbon generationis located or the precise mix of
generation thatis used (e.g. new renewables, nuclear or BECCS
capacity), but allunabated gas-fired generation should cease in the
whole of the UK by 2035. New demands from transport, buildings and
industry (moderated by improving energy efficiency) mean electricity
demand in Wales doubles by 2050.

- Low-carbon hydrogen scales up to 90 TWh by 2035 at UK level (i.e.
nearly a third of the size of the current power sector), produced using
electricity or from natural gas or biomass with carbon capture and
storage. Itis used in areasless suited to electrification, particularly
shipping and parts of industry, and is vital in providing flexibility to deal
with intermittency in the power system. It may also have a material
longer-termrole in buildings and other tfransport, such as heavy goods
vehicles.
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¢ Land. A fransformation is needed in Wales’ land while supporting Welsh
farmers. By 2030, our Balanced Pathway involves planting a cumulative
43,000 hectares of mixed woodland in Wales to remove CO, from the
atmosphere as they grow, increasing to a total of 180,000 hectares by 2050.
A further 56,000 hectares of agriculturalland can shift to bioenergy
production (including short rotation forestry) by 2050. Peatlands must be
restored widely and managed sustainably. Low-carbon farming practices
must be adopted widely, while raising farm productivity.

* Flexibility to meet Net Zero, Alongside the nature-based removals, by 2035
the UK should be using bioenergy (largely grownin the UK) with CCS to
deliver engineered removals of CO, at scale — though these technologies
may not necessarily be located in Wales. In Section 3, we set out how
Wales can credibly meet Net Zero either with a 4% share of total UK
engineered removals, or through increased action in other areas including
land use and behavioural changes.

The Balanced Pathway (Figure 2.2) sees the most rapid emissions reductions over
the period 2025 to 2035. Before 2025, newer markets (e.g. for electric vehicles and
low-carbon heating) are still scaling up from low levels, so potential for large-scale
deployment and therefore rapid emissions reductions is more limited. Beyond 2035
some opportunities have been exhausted, so progress slows down (e.g. all power
generation is low- or zero-carbon by 2035).

Figure 2.3 Types of abatementin the Balanced «
Net Zero Pathway for Wales

2010 2015 2020 2025 2030 2035 2040 2045 2050

N Reduce demand

B |mprove efficiency

3 | ow-carbon solutions: electrification

B | ow-carbon solutions: hydrogen and other low-carbon fechnology
C—Jlow-carbon solutions: CO, capture from fossil fuels and industry

= Produce low-carbon energy

= Offset emissions using land

I \\eeting Net Zero with either engineered removals or other abatement
= Outturn and baseline

Balanced Net Zero Pathway (without engineered removals)

Source: NAEI (2020) Greenhouse GasInventories for England, Scofland, Wales & Northern Ireland: 1990-2019, CCC
analysis.

Notes: ‘Other low-carbon technology’ includes use of bioenergy and waste treatment measures. ‘Producing low-
carbon electricity’ requires the use of CCS in electricity generation. There are no emissions data for Wales in 2019
and our scenarios beginin 2020. This chart shows 2019 emissions as halfway between the 2018 and 2020 values.

Chapter 2: Scenarios for Wdles to reduce emissions by 2050 70



Table 2.2

greenhouse gas

reduction (UK

Efficiency (UK

Electrification,
hydrogen and
carbon capture
and storage

Wales

emissions

Demand

average)

average)

Removals

W ales greenhouse gas emissions
(MtCO.€e)

W ales greenhouse gas emissions per
person (tCO.e/capita)

(UK) W eekly meat consumption (g)
(includes fresh and processed meat)

(UK) W eekly dairy consumption (g)

(UK) Plane-km per person

(UK) Average car-km per driver

(UK) remaining waste per person, after
prevention & recycling (kg)

(UK) Average carbon-intensity of a new
HGV (gCOy/km)

(UK) Increase in longevity of
electronics

(UK) Carbon intensity of
electricity (gCO.e/kW he)

(UK) Offshore wind (GW e)

(UK) Share of BEVs in new car sales

W ales heat pump installations
(per year, includes replacements)

Manufacturing energy use from
electricity or hydrogenin W ales

Low-carbon hydrogen demand in
Wales (TWh)

CCS in manufacturing in W ales
(MtCO,)

CCS inother sectors in Wales (MtCO,)
(Excludes use in hydrogen production)
Cumulative trees planted in W ales
(kha)

Cumulative energy crops plantedin
W ales (khal)

Peat arearestoredin Wales

Land-based carbon sinks (MtCO,)

(UK) Greenhouse gas removals
(MtCO,)

Key metrics for actions in the Balanced Pathway to meet the Sixth Carbon Budget

2018 2025 2030 2035 2050 Trend
41 31 22 12 0
13.2 9.5 6.9 3.7 0
960 880 770 730 630 I
2,020 1,840 1,620 1,620 1,620 I
11,700 11,000f 11,000f 11,400 13,700 I
12,2001 12,600 12,400 12,200 11,700 I
490 400 310 280 300 I
680 580 420 20 0
0% 30% 80%| 120% 120% I
220 125 45 10 2
10 25 40 50 925 I
1% 48% 7% 100%| 100% I
2,000 21,000 52,000f 68,000 75,000 I
22% 22% 32%] 58% 71% I
<0.1 0.1 1.6 6.5 11.5 I
0 <0.1 0.1 1.6 1.9 I
0 0 1 3 4 I
2 21 43 69 180 I
<] 1 8 20 56 I
38% 45% 55%] 64% 84% I
1.1 1.2 1.5 20 4.2 I
00 <] 50 23.0 58.0 I

Notes: Metrics in orange rows are specific to Wales, grey rows are either the average or total values for the whole of the UK.
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The electricity supply sector Emissions under the Balanced Pathway fall at different rates in different sectors
can decarbonise first because

of the progress dlready made (Figures 2.4 and 2.5), depending on the maturity of decarbonisation options and
in the last ten years. Most ; ~ e P
sectors see tho fastest rate of the policy framework, aswell as sector-specific dynamics:

change in the 2030s. o . . o
¢ Emissions under the Balanced Pathway fall most rapidly in the electricity

supply sector. Mature decarbonisation options already exist for replacing
fossil fired generation with renewables, combined with a well-developed
policy approach that provides long-term certainty to the sector.

e Ofther sectors, including buildings and transport, build up to peak rates of
decarbonisation during the 2030s. Markets and supply chains for low-
carbon technologies such as heat pumps and electric vehicles developin
the 2020s, reaching the peak replacement rate of high-carbon capital
stock turnover in the 2030s.

e Emissions from manufacturing and construction and fuel supply also start to
fall faster from the late 2020s as industry switches to low-carbon production,
enabled by electrification and new hydrogen and carbon capture and
storage technology.

e Emissions from agriculture and aviation do not reach zero emissions and
need to be offset by removals from the forestry carbon sink — which grows
steadily overtime with free planting — and greenhouse gas removals, which
are deployed at scale starting in the 2020s.

Figure 2.4 Sectoralemissions underthe Balanced «
Net Zero Pathway for Wales
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Source: CCC analysis.
Notes: LULUCF = Land-use, land-use change and forestry.
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Figure 2.5 Change in sectoralemissionsin the '«
Balanced Net Zero Pathway in Wales compared
to 2018 levels

120

2019 =100

Surface transport Aviation

= Shipping Fuel supply
Manufacturing & construction == Buildings
Electricity supply == Agriculture & LULUCF
Waste F-gases

Source: CCC analysis.

Notes: Aviation and shipping pathways are lower in 2020 due to COVID-19. LULUCF = Land-use, land-use change
and forestry. No emissions data are available for 2019 in Wales. This chart draws a straightline between 2018 and
2020 for all sectors apart from aviation and shipping emissions, which are held constant at 2018 levels.
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The sale and construction of
new high-carbon assets should
be phased out by specific
dates to ensure that they are
removed from the economy
before 2050.

Where possible, new
equipment should be
designed to allow retrofit of
low-carbon technologeslike
CCS or hydrogen.

Table 2.3
Phase-out dates of high-carbon activities under the Balanced Pathway in Wales (and the UK)

| Technology/behaviour

New fossil-fuelled cars
and vans

d) Key phase-out dates

The dynamics of each sector, and the principle of minimising early scrappage,
point fo common timings on the phase-out of high-carbon assets on the path fo
Net Zero, regardless of what low-carbon solution replaces them (Table 2.3):

e Boilerlifetimes of 15 years imply a phase-out date for the installation of fossil
fuel boilers in advance of 2035, in order for uptake of low-carbon heat to
be sufficient to decarbonise buildings by 2050. Sales of oil boilers should be
phased out by 2028, and gas boilers by 2033 in residential homes, with the
exception of hydrogen-ready gas boilersin areas where the gas gridis set
to convert to low-carbon hydrogen.

e Sales of new fossil fuel cars, vans and motorbikes phased out by 2032 af the
latest.

e Building onthe phase-out of coalfired power generation by 2024, no new
unabated gas plants should be built after 2030, and the burning of
unabated natural gas for electricity generation should be phased out
entirely by 2035. Any gas plant built before 2030 should be made ready for
a switch to CCS or hydrogen (i.e. this should be both technically feasible
and the plant should be located in a part of the country that will be served
by the necessary infrastructure).

e Emissions from Wales’ growing fleet of energy-from-waste plants will need
to be captured in order for energy-from-waste to be sufficiently low-carbon
by 2050. Waste should be minimised, and any new plants should be built
with CCS or CCSready.

It is likely that if any of these phase-out dates were to be enforced through
legislation, this would be through reserved powers.

| Phase out date (sales) Backstop date (operation)
2032 2050

Gas boilers 2033 (in residential homes) 2050
2030-33 (in commercial properties)
2028 (in residential homes) 2050
2025-26 (in commercial properties)
2030 2035
(no new build of unabated gas plants)
2040 Beyond 2050
Biodegradable waste sent to N/A 2025 banon all municipal &
landfill non-municipal biodegradable
waste going to landfill
WL ELEVCL DT VAT BIES G ELISE From today, new plants and extensions should 2050

be built with CCS or CCS-ready
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The Balanced Pathwayseesa

significant fallin the
consumption of fossilfuek,
replaced by low-carbon
electricity, hydrogenand
bioenergy.

Electricity consumption would

more than double under the
Balanced pathway.

A new hydrogen economy
develops to ascale
comparable to today’s
electricity system by 2050.

Bioenergy transitions to
applications with CCS.

Our Balanced Pathway has
CCS deployed at scale,
primarily in manufacturing &
construction, hydrogen and
electricity production, and
greenhouse gasremovals.
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e) Energy, carbon capture and storage, and land use requirements

In our Balanced Net Zero Pathway, the economy becomes much more energy
efficient as a whole, with total energy demand falling by around 33% in end-use
sectors between now and 2050. The energy system moves almost entirely from the
existing, high-carbon energy to low-carbon alternatives (Figure 2.6):

o Fossil fuels largely phased out. Demand falls significantly to 2050 for oil
(-95%) and natural gas in Wales (-60%) as the energy system makes the
fransition to Net Zero. Petroleum use is mainly restricted to the aviation
sector, while natural gas use is limited to combustion with CCS for power
generation andindustrial processes and phased out of use in buildings.
Opportunities for high-efficiency electrification (e.g. moving to EVs and
heat pumps that are three times the efficiency of conventional vehicles
and boilers) mean that demand for oil and gas falls more rapidly than the
increase in electricity demand.

e Low-carbon electricity becomes the dominant energy vector for Wales,
with outputincreasing to more than double current levels by 2050. This
rapid expansionin low-carbon electricity is used to support electrification of
other sectors.

e Hydrogen. Fromthe 2030s onwards, a hydrogen economy develops from
virtually zero use in the energy system today to a scale thatis comparable
to existing electricity use by 2050.

¢ Bioenergy and waste use is expected to grow modestly by 30% to 2050 at
UK level. Resources are increasingly diverted to the most carbon-efficient
uses, including with carbon capture and storage (BECCS), which uses 85%
of UK bioenergy supplies by 2050. There may be a fall in total bioenergy use
to 2030 if unabated uses decline before BECCS applications ramp up, and
itis not clear how much of this BECCS activity will be located in Wales.

At the same time, carbon capture and storage (CCS) isused to avoid further
emissions fromindustry, alongside a role in permanent removal of CO; from the
atmosphere and in electricity and hydrogen production (Figure 2.7):

e CCSisapplied to the manufacturing & construction sector at scale in the
2030s in Wales and confinues to remove CO, atf similarlevels out to 2050.
CCS is also applied to fossil gas to contribute to production of hydrogen
and electricity generation in Wales.

e By 2050, around 60% of the CO, captured at UK level is for greenhouse gas
removals, primarily through the combustion of biomass for electricity
generation. We do not allocate these removals to Wales in our scenarios.

Wales' land also has a crucial role to play, with changes inland use from foday
and some agricultural land shifting to uses that sequester carbon (Figure 2.8):

* Around one-fifth of agricultural landis freed up through reduced output
and more efficient farming practices.

e Intotal, atotal of 180,000 hectares of frees are planted by 2050 (with a
further 27,000 hectares of open ground left unplanted to promote
biodiversity), causing woodland to increase from 15% today to 24% in 2050.
A further 56,000 hectares of agriculturalland can shift to bioenergy
production (including short rotation forestry) by 2050.

¢ Harmful peat exiractionis ended, and nearly 85% of the Wales's peatlands
are restored to their natural state.
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Energy demand falls on
aggregate, with fossil fuels
replaced by low-carbon
electricity and hydrogen.

Figure 2.6 Energy demand (TWh) by sectorin
The Balonced Net Zero Pathway in Wales

B Buildings

O Electricity supply

Source: CCC analysis.

B Fuel supply (excluding
hydrogen production)

O Manufacturing & construction
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Figure 2.7 Total amount of CO2captured «
in the Balanced Net Zero Pathway in Wales
(excluding greenhouse gasremovals)
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Source: CCC analysis.
Notes: ‘Fuel supply’ is shown excluding CCS demand for the production of low-carbon hydrogen productionin
Wales, due to uncertainty overwhere the hydrogen consumed in Wales wil be produced.
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The Balanced Net Zero
Pathway involvesa
fransformationin how Wales’
landis used.

Figure 2.8 Land usesin Wales

in 2019 and

under the Balanced Net Zero Pathway in 2050
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to stay af current area. These areas are not accounted for in the Forestry Commission stats of forest coverage.
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2. Flexibility on the route to Net Zero in Wales

This section addresses the implications of different pathways to Net Zero onthe
level of the Sixth Carbon Budget. Itis set outin three parts:

a) Different emissions pathways for Wales
b) Contributions of different decaroonisation options

c) Flexibility in different sectors of the economy

All emissions datain this secfion are presented without greenhouse gas removals
(see Section 3 for more deftails).
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There is flexibility to meet Net
Zero in anumber of different
ways. Our emissions scenarios
for the next decade are very
similar before the scenarios
diverge in the 2030s.

a) Different emissions pathways for Wales

Our exploratory scenarios have different balances of measures to reduce
emissions. Each scenario has its own set of measures confributing fo differing
extents with differing timings, so the resultant emissions pathways deviate
somewhat in the fransition to Net Zero (Figure 2.9), although they are relafively
close together in the 2020s during the Second and Third Carbon Budget periods
before 2030.

Figure 2.9 The Balanced Net Zero Pathway «
and exploratory scenarios for Wales without
greenhouse gas removals
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Source: CCC analysis.
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The Headwinds scenario is
most dependent on the use of
CCS,whereas the Widespread
Engagement scenarioand
Widespread Innovation
scenarios both use less CCS
than the Balanced Pathway.

81

b) Contributions of different decarbonisation options

The ‘Balanced Net Zero Pathway’ forthe UK has a relatively balanced mix of
contributions from demand-side action, electrification, hydrogen, and both natural
and greenhouse gas removal technologies (GGRs).

The exploratory scenarios deliver Net Zero with different mixes of these measures.
To some extent, this affects the timings of their emissions reductions:

Headwinds. The greater reliance of the Headwinds scenario on use of
hydrogen and carbon capture and storage (including forhydrogen
production) means that some of the emissions reductions in this scenario
happen less quickly than the other exploratory scenarios.

Widespread Engagement involves greater societal shifts in behaviour,
including a reduction in consumption of all meat and dairy of 50% by 2050
compared to today’s levels, a reductionin flying of 10% compared to pre-
COVID levels, and up to one third of all carjourneys being replaced by
walking, cycling or public transport. Similarly, increased resource efficiency
and energy efficiency measures in homes are also prevalent in this
scenario.

Widespread Innovation sees the costs of low-carbon technologies fall
further than other scenarios, and technology efficiencies improve. New
technologies also play a larger role, such as Direct Air Carbbon Capture and
Storage (DACCS) at UK level, high temperature heat pumps, autonomous
vehicles and lab-grown meat.

Tailwinds is a highly optimistic scenario, stretching feasibility in a wide range
of areas and going beyond the current evidence in others.

The choices within these exploratory scenarios have significantimpacts on the UK
energy system, CCSrequirements and land use (Figures 2.10,2.11, 2.12).
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Figure 2.10 Energy demand (TWh) in 2050 by '«
sectorin the Balanced Net Zero Pathway and
exploratory scenarios
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Figure 2.11 Total CO2capturedin 2050 in the «
Balanced Net Zero Pathway and exploratory
scenarios (excluding greenhouse gasremovals)
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Source: CCC analysis.
Notes: ‘Fuel supply’ is shown excluding CCS demand for the production of low-carbon hydrogen productionin
Wales, due to uncertainty overwhere the hydrogen consumed in Wales wil be produced.
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Our scenarios explore arange
of ambition on land use, but
each scenarioinvolves
tfransformational land-use
change.

Figure 2.12 UK land use in 2050 underthe '«
Balanced Net Zero Pathway and exploratory
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Table 2.4a
Summary of key differences in the surface transport scenarios for Wales

Behaviour
change and
demand
reduction”

Efficiency

(in addition to
efficiency
improvements
for new ICEs,
which are
assumed in all

scenarios)

Low-carbon
technology

85

c) Flexibility in different sectors of the economy

Achieving the Net Zero target requires all sectors of the economy to contribute,

including international aviation and shipping.

Our full sectoral analysis is available in Chapter 3 of the Advice Report on the UK

Sixth Carbon Budget. This section sets out the key differences in sectoral scenarios
for Wales. Many of these assumptions are the same in Wales as in the UK. Our key
messages for sectoral emissions Wales are:

Delivering Net Zero by 2050 will require all sectors to contribute.

Each area of the economy must make substantial changes in the next
decade to get on the path to Net Zero emissions for the whole of the UK.
The transition must not be delayed.

All sectors have multiple options to achieve a level of emissionsreduction
that is consistent with Net Zero by 2050 in Wales.

Surface transport

Balanced Net Zero
Pathway

Moderate
behavioural
change, with
gradual reduction
up to 17% of total
car miles by 2050.

Headwinds

Limited levels of
behavioural
change, with car
demand falling to
12% below
baseline by 2050.

Widespread
Engagement

High demand
reduction, modal
shift andride-
sharing, leading to
34% lower car
demand and 11%
higher rail demand
by 2050.

Widespread
Innovation

Introduction of
connected and
autonomous
vehicles leads to a
net 5% increase in
total car demand
by 2050.

Tailwinds

High levels of
societal change
leading to a 34%
reduction in car
demand by 2050.

80% of HGVs adopt
efficiency
measures; up to
200km/year of rail
electrification and
diesel efficiency
improving by 2050
to 0.5kgCO2/kWh
(from current levels
of 0.8kgCO2/kWh).

Slower BEV uptake
so higher biofuel
use; 50% of HGVs
adopt efficiency
measures; up to
200km/year of rail
electrification and
diesel efficiency
improving by 2050
to 0.5kgCO2/kWh.

80% of HGVs adopft
efficiency
measures; up to
250km/year of rail
electrification and
diesel efficiency
improving by 2050
to 0.5kgCO2/kWh.

80% of HGVs adopt
efficiency
measures; up to
200km/year of rail
electrification and
higher diesel
efficiency
improvements to
0.45kgCO2/kWh by
2050.

AllHGVs adopt
efficiency
measures; up to
250km/year of rail
electrification and
higher diesel
efficiency
improvements to
0.45kgCO2/kWh by
2050.

2032 phase-out
date for fossil fuel
cars and vans; no
clear technology
choice for HGVs,
so most cost-
effective
technology mix is
deployed.

2035 phase-out of
fossil fuel cars and
vans; large-scale
use of hydrogen in
HGVs.

2030 phase-out of
fossil fuel cars and
vans, with rapid EV
uptake driven by
engagement;
deployment of a
substantial ERS
network for HGVs.

2030 phase-out of
fossil fuel cars and
vans, with rapid EV
uptakedriven by
cost reductions;
battery density
and cost improve
leading to high use
of BEV HGVswith
ultra-rapid
charging.

2030 phase-out of
fossil fuel cars and
vans, with rapid EV
uptakedriven by
cost reductions;
max roll-out rates
for technology and
infrastructure allow
deployment of mix
of low-carbon HGV
options atpace.

" These figures are before rebound effects, which wil increase demand as EV uptake grows,
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Table 2.4b

Buildings

Summary of key differences in the buildings scenarios for Wales

Behaviour
change and
demand
reduction
(114
average)

Efficiency

Balanced Net
Zero Pathway

Moderate levels
of behaviour
change (homes).

25% of eligible
households pre-
heat, 3%
reduction in
space heat
demand from
smarter heating
management and
use, low-flow
shower heads.

Headwinds

Moderate levels of
behaviour change
(homes).

25% of eligible
households pre-
heat, 3% reduction
in space heat
demand, low flow
shower heads.

Widespread
Engagement

High levels of
behaviour
change (homes).

50% of eligible
households pre-
heat, 6%
reduction in
space heat
demand, 50°C
hot water
temperature with
daily legionella
cycle,” low flow
shower heads.

Widespread
Innovation

High levels of
behaviour change
(homes).

50% of eligible
households pre-
heat, 6% reduction
in space heat
demand, heat-as-
a-service delivering
higher
performance, low
flow shower heads.

Tailwinds

High levels of
behaviour
change (homes)

50% of eligible
households pre-
heat, 6%
reduction in
space heat
demand, heat-as-
a-service
delivering higher
performance, low
flow shower
heads.

Moderate energy
efficiency uptake

in homes. Loft and
wall insulation for

all fuel poor.

Fast commercial
uptake;
Moderate-paced
public uptake.

Lower energy
efficiency uptake
in homes. Loft and
wall insulation for
all fuel poor.

Slow commercial
uptake; moderate-
paced public
uptake.

Moderate-high
energy efficiency
uptakein homes.
Loft and wall
insulation for all
fuel poor.

Fast uptake of
energy efficiency
in other buildings.

Lower energy
efficiency uptakein
homes. Loft and
wall insulation for all
fuel poor.
Innovation drives
down energy
efficiency costs
and delivers high
performing deep
retrofits.

Moderate-paced
uptakein other
buildings.

High energy
efficiency uptake
in homes (full
economic
potential). Loft
and wallinsulation
for all fuel poor.

Fast uptake of
energy efficiency
in other buildings.

" Legionella bacteria are widespread in naturalwatersystems and can cause Legionnaires' disease where conditions
are conducive e.g.where water is maintained at a temperature high enough to encourage growth. Legionella
bacteria can multiply where temperatures are between 20-45°C, but do not survive above 60°C. HSE is currently
undertaking work with CIBSE looking at guidance for low-temperature systems to manage legionella risk.
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Low-carbon
fuels/
Technology
(UK
average)

Hybrid hydrogen
scenarioin
homes, with 11%
of homes using
hydrogen for
heat. Limited use
of biofuels in
homes.

Heat networks
fully electrified.”

Non-residential
buildings heat
and catering

Widespread
network conversion
to hydrogen, with
71% of homes using
hydrogen for heat.
Smaller role for
heat pumps across
all buildings; 13
million in homes.

In homes,
hydrogen boilers in
north and heat
pump-hydrogen
hybrids in south.

Fully electrified
scenario
(including heat
networks). No
biofuels in homes.

Hybrid hydrogen
scenario in homes,
with 10% of homes
using hydrogen for
heat. Widespread
uptake of high-
temperature heat
pumps and flexible
tfechnology. No
biofuels in homes.

Heat networks fully
electrified. Lower
levels of low-
carbon heat

Buildings fully
electrified, except
for areas around
industrial clusters
which use H2
boilers. 11% of
homes using
hydrogen for
heat. No biofuels
in homes.

Higher efficiency
of heat pumps
and greater
reduction in cost

demands mainly Limited use of networks in non- over time.
electrified with biofuels. residential
some hydrogen. buildings.

Heat networks

Non-residential
buildings heat and
catering demands

supplied by
hydrogen and
large-scale heat

pumps.

Catering and
cooking demands
predominantly met
with hydrogen.

mainly electrified
with some
hydrogen.

Higher efficiency of
heat pumps and
greater reduction
in cost over time.

Table 2.4c
Summary of key differences in the manufacturing and construction scenarios for Wales

Resource
efficiency

Fuel-switching
and CCS

Busmess attitude
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Manufacturing & construction

Balanced Net
Zero Pathway

High level driven

Headwinds

Moderate levels.

Widespread
Engagement

High level driven

Widespread
Innovation

Moderate-high

Tailwinds

High level driven

hydrogen.

on combustion
emissions.

Wider use of CCS

blue hydrogen.

CCS capture
rates.

by mix of by consumer and | level driven by by behaviour
behaviour and business innovative and innovation.
innovation. engagement. techniques and

business models.
Balance of More blue Mostly Electrification Electrification
electrification hydrogen than electrification, and green and green
and (mostly) blue | electrification. some green and hydrogen. Higher | hydrogen. Higher

CCS capture
rates.

Most businesses
follow incentives.

of incentives.

Business resistant
to change, prefer
to retrofit despite

Most businesses
follow incentives.
Faster supply
chain
development.

Most businesses
follow incentives.

Businesses follow
incentives and
go beyond.
Faster supply
chain

development.

* Dominated by water- and sewage-source heat pumps and waste heat fromindustrial sources.
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Table 2.4d
Summary of key differences in the electricity generation scenarios for Wales and the UK

Electricity

demand in Wales

in 2050

Extent of
electrification

Renewable
generation &
capacity**
(UK)

Dispatchable

generation &
capacity***
(UK)

Nuclear capacity
(CLY)

Phase out of
unabated gas
(UK)

Source: CCC analysis

Noftes: *Although carsand vans electrify, these scenarios see a wider use of public fransportation and active fravel, thus reducing overal demand.

**V ariable renewablesincude wind and solar, including generation for electrolysis. ***Dispatchable low-carbon generation includes gas CCS, BECCS
and hydrogen. These numbers do notinclude demand for producing hydrogen with electiicity. Our scenarios produce electrolytic hydrogen using
surplus electricity only, and with methane reformation if surplus electricityis not available. It does not therefore necessarily reflect an additional demand

for electricity.

Electricity generation

Balanced Net
Zero Pathway

Headwinds

Widespread
Engagement

Widespread
Innovation

Tailwinds

Cars & vans
Partial heating
Partial
manufacturing

Cars & vans
Partial heating
Partial
manufacturing

Cars & vans*
HGVs

Heating
Partial
manufacturing

Cars & vans
HGVs
Partial heating
Partial
manufacturing
DACCS

Cars & vans*
Partial heating
Partial
manufacturing
DACCS

80% of total

75% of total

85% of total

90% of total

90% of total

Wind: 125 GW Wind: 90 GW Wind: 130 GW Wind: 175 GW Wind: 160 GW
Solar: 85 GW Solar: 85 GW Solar: 80 GW Solar: 20 GW Solar: 75 GW
10% of total 15% of total 10% of total 8% of total 7% of total
65 GW 50 GW 55 GW 65 GW 65 GW

. . . . Contracted Contracted Contracted
Multiple projects | Multiple projects . . .
10 GW 10 GW capacity capacity capacity

5GW 5GW 5GW

2035 2040 2035 2035 2035
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Table 2.4e
Summary of key differences in the agriculture sector scenarios for Wales

Behaviour
change and
demand
reduction
(UK average)

Other land
release measures

Low-carbon
farming practices

Agricultural
machinery
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Agriculture and land use, land-use change and forestry

Balanced Net
Zero

Headwinds

Widespread
Engagement

Widespread
Innovation

Tailwinds

Medium level: Low level: High level: High level: Diet change
20% cut in meat 20% shift away 50% less meat 50% less meat aligned to Wider
and dairy by from all meat and dairy by and dairy by 2050 | Innovation.
2030, rising to types and dairy 2050. All with 30% of meat
35% by 2050 for products to all replaced with replaced with
meat only. All plant-based by plant-based; and | lab-grown meat.
replaced with 2050; and
plant-based; and
Medium level: Low level: 50% fall | High level: 50% Medium level: Food waste
50% cut infood in food waste by | fall in food waste | 50% cut in food reduction
waste by 2030, 2030, with no by 2030, 70% by waste by 2030, aligned to
60% by 2050. further reduction. | 2050. 60% by 2050. Widespread
Engagement.
Aligned to Medium level for Medium level for High level for Aligned to
Headwinds. increasing increasing increasing Widespread
average crop average crop average crop Innovation.
yields, livestock yields and shiffing | yields, livestock
stocking rates on | horticulture stocking rates on
grassland and indoors. grassland and
shiffing shiffing
horticulture Low level for horticulture
indoors. increasing indoors.
livestock stocking
rates on
grassland.
Aligned to Lower uptake: 50- | High uptake of High uptake of Aligned to
Headwinds. 75% for both behavioural innovation Widespread
behavioural and measures 60-80%; | measures 60-80%; | Innovation.
innovation and lower uptake | andlower uptake
measures. 50-75% for 50-75% for
innovative behavioural
measures. measures.
Aligned to Mix of Focus on Hydrogen, Aligned to
Headwinds. electrification, electrification electrification Widespread
hydrogen and and biofuels. and biofuels. Innovation.

later phase-out of
biofuels.
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Table 2.4f
Summary of key differences in the LULUCF sector scenarios for Wales

Afforestation
(Wales)

Peaﬂunds
(Wales)

Energy crops
including short
rotation forestry
(Wales)

Balanced Net
Zero Pathway

4,500
hectares/year by
2025 then risingto

Headwinds

4,500
hectares/year by
2035.

Widespread
Engagement

10,500
hectares/year by
2035, low yields,

Widespread
Innovation

7,500
hectares/year by
2030. High yields,

Tailwinds

10,500
hectares/year by
2035, high yields.

by 2050) and
yields.

and yields.

and yields.

7,500 hectares by greater mix high mix of
2035. tfowards conifers.
broadleaf.
Aligned to Allupland peat Allupland peat Allupland peat Aligned to
Widespread restored by 2050. | restored by 2045. | restored by 2045. | Widespread
Engagement. 20% lowland 40% lowland 25% lowland Engagement.
cropland cropland cropland
rewetted & 30% rewetted & 35% rewetted & 50%
sustainably sustainably sustainably
managed. managed. managed.
Aligned to Medium energy Low energy crop High energy crop | Aligned to
Headwinds. crop planting planting (4,500 planting (135,000 | Widespread
(56,000 hectares hectares by 2050) | hectares by 2050) | Innovation.
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Table 2.4¢g
Summary of key differences in the waste sector scenarios for Wales (most metrics ata UK level)

Behaviour
change and
demand
reduction

Landfill

Energy-

from-waste

Wastewater
treatment

Composting
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Waste

Balanced Pathway

UK: 51% fall in
edible food waste
by 2030 and 61%
by 2050*

UK: 33% reduction
in all waste by
2037

Wales: 70%
recycling by 2025

Headwinds

51% fall in edible
food waste by
2030

13% reduction in

allwaste by 2037

70% recycling by
2025

Widespread
Engagement

51% fall in edible
food waste by
2030 and 71% by
2050

33% reduction in
allwaste by 2037

70% recycling by
2025 and UK 79%
by 2050

Widespread
Innovation

51% fall in edible
food waste by
2030 and 61% by
2050 (+50% fall in
inedible food
waste by 2050)

28% reduction in
allwaste by 2037

70% recycling by
2025

Tailwinds

51% fall in edible
food waste by
2030 and 71% by
2050 (+50% fall in
inedible food
waste by 2050)

33% reduction in
allwaste by 2037

70% recycling by
2025 and UK 79%
by 2050

Wales: 2025 ban
on all wastes

UK: 80% CHas
capture & 10%
oxidation by 2050

2025 banon all
wastes, 2050 full
ban

68% CH4 capture
& 10% oxidation
by 2050

2025 banon all
wastes

68% CH4 capture
& 10% oxidation
by 2050

2025 banon all
wastes

80% CH4 capture
by 2030, 30%
oxidation by 2050

2025 banon all
wastes

80% CH4 capture
by 2030, 30%
oxidation by 2050

UK: CCS is fitted to
100% of EfW plants
by 2050, starting
from early 2040s

CCS is fitted to
100% of EfW plants
by 2050, starting
from late 2030s

CCS is fitted to
100% of EfW plants
by 2050, starting
from early 2040s

CCS is fitted to
100% of EfW plants
by 2050, starting
from early 2040s

CCS is fitted to
100% of EfW plants
by 2050, starting
from late 2020s

UK: Improves 21%
by 2030

Improves 21% by
2030

Improves 21% by
2030

Improves 21% by
2030, 50% by 2050

Improves 21% by
2030, 50% by 2050

UK: Improves 23%
by 2030

Improves 23% by
2030

Improves 23% by
2030

Improves 23% by
2030

Improves 23% by
2030

* Measured from 2007 base year fornousenad edible food waste, and 2011 forbusiness edible food waste. Note that
food waste has been analysed in our scencrios at a UK level, so these modeling assumptions are less ambitious thon
current Welsh policy of areductionin food waste of 50% by 2025 vs. a base year of 2006-07.

" Measuredin-yearfrom a baseline of increasing household and commercial & industry waste arisings. Note that non-
food waste has been analysed in our scencrios at a UK level (as have residualwaste arisings used in energy-from-
waste), and that Wales may wel exceed 70%recycling after2025.
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3. Meeting Net Zero in Wales

a) Comparison to 2019 advice

The balance of sectoral emissionsin Wales in our scenarios for 2050 is most sensitive
to residual emissions from agriculture and the amount of CO, that can be removed
from the atmosphere through forestry and greenhouse gasremovals.

Figure 2.13 shows a breakdown of residual emissions in each scenario for Wales -
excluding any greenhouse gas removals.

These charts also allow a comparison to the ‘Further Ambition’ scenario that was
set outin our 2019 Net Zero report.3 The Further Ambition scenario achieved a 93%
emissions reductionin Wales by 2050 (increasing to a 26% with some engineered
greenhouse removals), whereas the Balanced Net Zero Pathway gets to a 96%
reduction before any potential use of greenhouse gas removals is accounted for.

Compared to the Further Ambition scenario:

e The Balanced Pathway has lower emissions from manufacturing &
construction and fuel supply (defined as ‘industry’ in our Further Ambition
scenario). This is particularly important for Wales where our sectoral analysis
has focused on the South Wales cluster.

e The Balanced Pathway typically has marginally higher emissions in the
agriculture sector.

e Netscenario emissions are typically lower than in the 2019 Net Zero report,
even without any greenhouse gas removals allocated to Wales.

The Headwinds, Widespread Engagement, Widespread Innovation and Tailwinds
scenarios explore a wider range of sectoral pathways in 2050. For Wales, the
sectors which have the biggestimpact on emissionsin 2050 are:

e The size of the net land use sinkin 2050 which varies based on the scale of
measures fo remove carbon from the atmosphere, particularly tree
planting.

e The potential for further reductions in the agriculture sector due to
behaviour changes and technological innovations.

e The size of residual emissions in all other sectors — including manufacturing,
construction and fuel supply.

Our latest assessment in this report therefore both identifies a smaller gap to Net

Zero in Wales than previously through emissions reductions and a wider range of
pathways to reach orget close to Net Zero.

Chapter 2:Scenarios for Wadles to reduce emissions by 2050 9 2
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Figure 2.13 Emissionsin Wales in 2050 in the
Balanced Pathway and exploratory scenarios
comparedto the 2019 Net Zero report

Source: CCC (2019) Net Zero: The UK's contiibution to stopping global warming; CCC analysis.
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b) Range of greenhouse gas removals needed to reach Net Zero

The scenarios set out in previous sections of this chapter are presented without any
share of UK greenhouse gas removals. This section explores the range of
greenhouse gas removals that would be required to reach Net Zero emissions in
any given year (Table 2.5, Figure 2.14).

Wales may be able fo get o Greenhouse gas removals are a key part of the UK’s ability fo reach Net Zero and
Net Zero in 2050, depending . . , .. .

on judgements around can play a credible role in Wales' emissions pathway. Wales is capable of

dllocation of engineered producing a significant proportion of the UK’s biomass supply by 2050 and will have

Is.
remeven significant carbon capture infrastructure atindustrial sites where BECCS plant could

co-locate. However, the carbon storage constraints for most of Wales (Figure 1.6)
means that targets should not be overly reliant on greenhouse gas technologies.

We have also identified some pathways for Wales to get to Net Zero emissions by
2050 without the use of any greenhouse gasremovals fechnologies:

¢ The Balanced Pathway would require 2.2 MtCO.e of greenhouse gas
removals in 2050.

* The Widespread Innovation scenario gets to Net Zero in 2046 without the
use of greenhouse gas removal fechnology in Wales.

* The Widespread Engagement scenario gets to virtually Net Zero in 2050
(99.2% reduction) before any greenhouse gas removals are deployed.

*  We haveidentified potential for around 1 MICO,e of removals inthe
manufacturing and construction sector, including 1.0 MtCO2e of BECCS in
manufacturing and around 0.2 MtCO.e from the use of wood in
construction.

Table 2.5
Greenhouse gasremovals (GGRs) required to meet Net Zero in Wales in 2050

Required in Balanced Range Potential for BECCS in Amount of GGRs
Net Zero Pathway (across Headwinds, manvufacturing and identified in 2019 Net
Widespread wood in construction Zero Report

Engagement and
Widespread
Innovation)

Required GGRs
(MICO>)
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Figure 2.14 Amount of greenhouse gasremovals «
that would be required to reach Net Zero in Wales
ina givenyear

OI T T T T T T T T T 1
2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050

Range defined by exploratory scenarios

eeeeeBglanced Net Zero Pathway
without greenhouse gas removals

Source: CCC analysis.
Notes:The range shownis defined by the Headwinds, Widespread Engagement and Widespread Innovation
scenarios.

c) Defining a path from 2030 to Net Zero

There is credible evidence that Wales canreach Net Zero in 2050, either with
limited deployment of engineered removals, or through some of the other
technological and behavioural changes in the exploratory scenarios.

We therefore use the Balanced Net Zero Pathway as the base pathway to derive a
target-setting pathway for Wales (Figure 2.15) beyond 2030.

The additional emissions reductions in the 2040 and 2050 targets could either be
met through greenhouse gas removals, further technological and behavioural
changes, or changes to the Welsh inventory (Box 2.1). Compared to the Balanced
Pathway without removals, the Net Zero goal could be reached through a
combination of:

¢ Greenhouse gasremovals. Deploying up to 2.2 MtCO.e of greenhouse gas
removals —less than 4% of the UK's total removals under the Balanced Net
Zero Pathway.

* Further action in other sectors inline with the exploratory scenarios which
have explored areas that could go further — particularly relating to land use,
agriculture, and manufacturing and construction.

Advice Report: The pathto a Net Zero Wales



* Methodology changes that result in lower residual emissions compared to
our scenarios (i.e. a lower global warming potential (GWP) for methane).

This target-setting pathway diverges from the Balanced Pathway without removals
between 2030 and 2050, to ensure that Wales’ 2040 target is setin line with the Net
Zero goal. This pathway is well within the range of possible emissions pathways
defined by the exploratory scenarios.

Figure 2.15 Defining a path from 2030 to Net Zero «
in Wales
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Source: CCC analysis.

Notes: The range shownis defined by the Headwinds, Widespread Engagement and Widespread Innovation
scenarios. This pathway could either be delivered through the actionsin the Balanced Pathway plus relatively low
levels of greenhouse gas removalsin Wales, or through increased behaviour change as demonstrated inthe
exploratory scenarios.
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The required investment leads
to large reductionsin
operatfing cosfs.
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Introduction and key messages

This chapter considers the investment requirements, costs, savings and co-benefits
of the actions that will fake place in Wales during the Net Zero fransition.

How the costs and benefits of getting to Net Zero are distributed will be highly
dependent onreserved fiscal, monetary andregulatory levers used by the UK
Government. Chapters 5 and 6 of the Advice Report on the UK Sixth Carbon
Budget set out the Committee’s approach to assessing the costs and benefits of
meeting the Sixth Carbon Budget forthe UK and how those costs are distributed
fairly and efficiently across society in more detail.

As the world increasingly embraces a trajectory towards Net Zero emissions around
mid-century, the costs for any country of following that frajectory are likely to fall,
while the risks of following an alternative path increase. Our scenarios for Wales
reflect that, by transitioning as fast as possible within constraints (such as for stock
turnover and supply chain capacity).

In the near term, against the backdrop of the economic damage from the COVID-
19 crisis, the required investment can support Wales' economic recovery. It can
deliver benefits for future generations in reduced operating costs, lower emissions
and benefits to health and the environment, but this these positive co-impacts
must be supported by policy.

Our key messages are:

¢ Total low-carbon investment in Wales will need to increase to around £3
billion by 2030, continuing at around that level through to 2050. That
compares to total low-carboninvestment in the UK of around £50 billion.
The increase is deliverable, primarily by private companies and individuals,
alongside other investment, provided effective policy is putin place.

*  Much of the investment spending can be recouped through lower
operating costs. These savings, many of whichrelate to reduced reliance
on imported fossil fuels, will rise to around £800 million by 2030 and £2.5
billion by 2050.

* Our estimate of annualised resource costs is less than £2 billion per yearin
Wales for the entirety of the period 2020 to 2050. That is lower than our 2019
estimate for the cost of reaching Net Zero emissions (we previously
estimated costs o be around £3-5 billion by 2050).

* Many of the costs of reducing emissions in Wales will likely be paid for at UK
level and/or socialised across the whole of the UK. The costs in this chapter
should not be interpreted as the costs that would be delivered via Welsh
Government expenditure, nor as costs that only Welsh businesses and
households have to bear.

e A prosperous andresilient Wales. In the near term, GDP is likely to be
boosted, especially as the economy rebuilds after the COVID-19 crisis.
Althoughinvestments willhave to be repaidin later years, there wil be
offsetting from operating cost savings. Transformations in our land to restore
peatland and to plant frees and hedges provide opportunities to deliver
wider environmental and well-being benefits, as well as improving our
resilience to the impacts of climate change.

e A healthier Wales. Our pathways to meet Net Zero in Wales involve several
changes with wider benefits. Increased walking and cycling and healthier
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diets will improve health, as will cleaner air resulting fromreduced fossil fuel
use, and more comfortable homes as energy efficiency is improved.

o A sstrategy for a just transition to support other well-being goals. Across
many areas, including energy bills and regional employment, fairness is
already anissue. The transition to Net Zero willrequire a shift of hundreds of
thousands of workersinto low-carbon roles, as well as large numbers shifting
out of high-carbon roles, which could be in different places and use
different skills. Navigating this transition must start now and will require
effective plans, widespread public involvement and an embedding of the
principle of fairness throughout climate policy. Regional and local
considerations are vital.

Chapter 3: Investment, costs ondimpact on future generations ] OO



1. Investmentrequirements, costs and savings
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The Balanced Pathway to deliver ourrecommended targets in Wales involves a
large sustained increase ininvestment in Wales, adding around £3 billion annually
by 2030, as part of UK-wide required investment of around £50 billion by 2030
(compared to current UK-wide investment of nearly £400 billion). The largest
increases in investment required are for low-carbon power capacity, retrofit of
buildings and the added costs of batteries and infrastructure for electric vehicles.

Now is an ideadl time to encourage investment in Wales. There are historically low
interest rates and a potential demand shortage for that cheap capital. Economic
recovery from the COVID-19 pandemic necessitates stimulus, and many of the
measures detailed in thisreport have been shown to have high economic
multipliers. The challenge for the UK and Welsh Governments is fo make sure
sufficientinvestment comes forward, and to design policies o ensure that is done
atf the lowest possible cost.

An expert advisory group convened by the Committee for our advice on the Sixth
Carbon Budget and Welsh emissions targets suggested that the private sector
could deliver the majority of the investments in a transition to Net Zero (see
Chapter 5 of the Sixth Carbon Budget Advice Report). Key to scaling up financing
will be implementing real-economy policies to ensure enough demand forfinance
(for example, stimulating the demand in the residential buildings sector to refrofit
homes with low-carbon heating).

We are now able to demonstrate that savingsin fuel costs (Figure 3.1) will broadly
offset the investment costs in later years. As a result, our estimate of the annualised
resource cost (which measures the net additional cost required each year to
deliver the same services with lower emissions) has fallen to significantly less than £2
billion per year through to 2050 in Wales (Figure 3.2).

To calculate annualised resource costs, we annudlise the capital investment costs
over their lifetimes using a suitable cost of capital and subtract in-year operating
cost savings. The result indicates the exira spend required each year to provide the
same goods and services but in a low-carbon way. We report these annualised
resource costs for comparability with our previous estimates, but they should not be
taken to imply an overall economic effect. Resource costs do not account forthe
important stimulus benefits that an investment programme can bring during the
recovery from the impact of the pandemic, other positive co-impacts of taking
action, nor the avoided costs of additional climate change.

This is a reduction since our 2019 estimate for Wales to meet the Net Zero 2050

target of between £3-5 billion per year in Wales, reflecting our more detailed
modelling and the falling costs of low-carbon technologies.

Advice Report: The pathto a Net Zero Wales



Estimates of overall resource
costs for Walesdo notimply
that these costs willbe borne
locally.

Figure 3.1 Capitalinvestment costs and operating
costssavingsin the Balanced Pathway for Wales
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Source: CCC analysis.

Notes: Costs of electricity are included in the energy supply sector, whereas costs of otherlow-carbon fuels, such
as hydrogen and bioenergy, are included in the sectorsthat use these fuels. Wales' share of UK electricity costs is
adllocated based on electricity consumptionrather than where the generation takes place. The ‘Industry and
other’ category includes manufacturing, construction, fuel supply, waste and F-gases. CAPEX refers to additional
annual capitalinvestment. OPEXrefers to costs and savings due to operational cost changes.

The costs we reportin this section should not be interpreted as the costs that would
be delivered via Welsh Government expenditure, nor as costs that only Welsh
businesses and households have to bear.

Many of the actions to reduce emissions will likely be paid for at UK level and/or
socialised across the whole of the UK. For example:

¢ The costs associated with building new low-carbon generation will be
shared across all consumers of electricity on the GB grid. We have reflected
this by allocating resource and investment costs for electricity supply to
Wales in proportion fo consumption, rather than make assumptions on
where new zero-carbon generating capacity is located.*

e The costs of decarbonising industrial clusters could be met through a
combination of direct financing from the UK Exchequer and/or be passed
through to the end-users of low-carbon products.

e A market mechanism for greenhouse gas removals could see the UK
aviation industry offsetting emissions by paying forremovals, including
planting frees, in all areas of the UK.

" This assumption typically causes our estimate of Wales' share of UK costs to be lowerthanits share of UK abatement,
because Walesis currently a significant net exporter of gas-fired power to the UK, but the costs of actions to
decarbonise power willbe shared by all electricity usersin the UK.
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The extent to which costs and savings are shared across the UK — including the
amount of expenditure through Welsh budgets — will be determined by policy at
both UK and Welsh Government level.

Figure 3.2 Annuadlisedresource costs of the «
transitionin Wales — excluding greenhouse gas
removals
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Source: CCC analysis.
Notes: Annudiised resource costs are capital investment costs spread over theirlifetimes using a suitable cost of
capital, added to in-year operatingcost savings and increases.
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2. Impacts on current and future generations

In addition to supporting Wales' global responsibilities, the pathway to Net Zero in
Wales is well-aligned to the other Well-being Goals (Box 3.1) under the Well-being
of Future Generations (Wales) Act 2015.

The Future Generations Commissioner’s first Future Generations Report was
published in May 2020. The report highlighted climate change as a priority area for
Welsh Government policy and gave policy recommendations on both
decarbonisation and climate change adaptation.

Box 3.1

Wales' Future Generations Report

The Future Generation Commissioner published the first statutory Future Generations Report
in 2020. The report provides an assessment of the improvements public bodies should
make in relation to their well-being objectives, and provides practical advice, guidance
and tools for public bodies.

In additionto a comprehensive assessment of decarbonisation actions in Wales, the report
makes specific decarbonisation policy recommendations for the Welsh Government and
public bodies in Wales. The headline recommendations for decarbonisation in the first
Future Generations Report align well with the recommendations in this report:

* The Future Generations Report recommends that the Welsh Government should:

— Set out a long-term investment plan of how they will fund the climate emergency
and support more ambitious commitments and targets for sectors within their
control.

— Ensure the new 'National Strategy for Flood and Coastal Erosion Risk Management'
provides a comprehensive and holistic plan for responding to flooding and coastal
erosion, with adequate funding thatis focussed on preventative measures including
nature-based solutions.

— Require dll publicly funded buildings to be carbon-neutral: urgently amend the
building regulations (Part L and Part F) and enforce stricter building and
infrastructure standards to ensure thatwe are not building “old” new schools,
hospitals and other infrastructure that will contribute to climate change and not be
fit for future generations.

— Assess the carbon impact of their spend, especially capital spend, and should also
publish details on the overall carbon impact of their budget and major investment/
infrastructure decisions.

— Resource and prioritise carbon and eco-literacy training for all politicians, elected
members and senior officers of public bodiesin Wales to ensure we have the
necessary skills and understanding to make the right decisions for the climate.

* Al public bodies in Wales should:

— Focus on understanding Welsh emissions and where to prioritise action.

Tackle the climate and nature crises through a holistic approach, capitalising on the
role of young people.

Deliver a just transition.

Implement solutions at scale to achieve muliiple benefits.

Invest more in tackling the Climate Emergency.

Source: Future Generations Commissioner for Wales (2020) Future Generations Report
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a) A prosperous and resilient Wales

While they are a useful indicator, the estimates of annualised resource costs
discussed in the previous section are not the same as macroeconomic impacts. In
particular, the shift in spending from imported fossil fuels to UK investment is likely to
affect the economy. Against the current backdrop of low investment, low interest
rates and high unemployment, the impact is likely to be positive.

The actions needed forthe fransition to Net Zero in Wales can stimulate economic
growth, create jobs, and aid a recovery from the pandemic, as well as increasing
resilience to future climate risks:

Legislating ourrecommended targets would send a clear signal that Wales
is open for low-carbon investment. This will help to encourage private
investment atlow cost at a time when itis needed to support Wales’
economic recovery from the COVID-19 hedlth crisis. It could also help
Wales secure competitive positions in growing global markets forlow-
carbon goods and services.

Our pathway involves considerable opportunities for job creafion. An
important challenge for both the UK and Welsh Governments is to identify
where jobs may be lostin Wales (forexample in gas extraction and refining)
and to support workers to tfransition to being a part of the new low-carbon
workforce (e.g. energy efficiency retrofits in buildings or industrial carbbon
capture and storage).

Macroeconomic growth. To identify the potential effect of our
recommended pathway for the UK Sixth Carbon Budget, we commissioned
Cambridge Econometrics (CE) to use their macro-econometric model. Their
analysis suggests a boost to GDP growing to around 2% of GDP by 2030,
with an accompanying boost to employment of around 1%.

A green recovery. Acceleratfing action on climate change now can help
to support the recovery from COVID-19 and rebuild the Welsh economy to
be more resilient to the changing climate and future economic shocks.

Supporting climate adaptation. The changing climate poses risks to meeting
Wales' economic, social and environmental goals. Efforts to move to a Net
Zero economy should be supported by actions to strengthen focus on
climate adaptation and prepare for the climate change.
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The fransitionto Net Zeromust
not place additional financial
burden on regions or
households suffering
deprivation.

b) A healthier Wales

There is clear evidence for the health benefits of the Net Zero transition. Some of
these come directly from changes required to achieve Net Zero (e.g. more active
fravel and dietary changes) and some indirectly from the implications of those
changes (e.g. better air quality from reduced buming of fossil fuels and more
liveable buildings as insulation is improved). These benefits are difficult to quantify,
but unquestionably offset some, if not all, of the overallresource costs of achieving
emissions targets.

The Committee appointed an expert advisory group on Health to support our
advice on the Sixth Carbon Budget (Box 3.2). The group concurred strongly with
the Committee’s previous assessment that climate action could bring significant
benefits fo health.

They emphasised the importance of health inequalities and identified areas for
prioritising climate actions that would bring benefits to public health and climate
change, and they made a set of related recommendations.

The health benefits are generally higher on demand-side measures of abatement,
such as diets and active travel.

* Shift toward active travel. Our scenarios include higher rates of walking and
cycling, shifting from carftrips. Active travel brings with it a host of health
benefits.

¢ Healthier diets. Our scenarios explore different degrees of diet shift away
from meat products. Shiffing meat consumption more inline with
Government guidance would have significant health impacts. A 2013
report that the Committee commissioned from Ricardo indicated that the
health impacts of reducing red meat consumption by 50% amounted to an
annual monetised benefit of 0.5% of GDP.

e Airquality. Poor air quality causes significant harmto health. It is associated
with heart disease and stroke, and particulates cause up to 40,000 deaths
per year in the UK.2 Many sources of air pollution are decreased by
reducing GHG emissions. Ricardo's 2013 estimates suggest that air quality
and noise impacts of a low-carbon scenario result in annual monetised
benefits of close to 0.1% of GDP in 2030.

* More liveable homes. The health cost to the NHS due to poor housing
exacerbating existing conditions is estimated to be £1.4-2 billion per year.3
Thermally comfortable housing has the potential to reduce the risk of heat-
and cold-related illness and death.

¢ Mental healthimprovements. There are a host of benefits to mental health
that are also promised by a Net Zero Wales. The improved physical health
resulting from and contributing o decarbonisation has knock-onimpacts
on mental health. Some of the changes in our scencarios, forexample the
expansion of mixed woodlands, have also been shown fo have posifive
effects on mental health. Further to this, ‘climate anxiety’ is a growing
phenomenon, and action contributes to alleviating this burden.

While noting the potential the above benefits will bring to public health, our
advisory group noted that the biggest driver of health outcomes in the UK remains
economic inequality. A just fransitionis therefore an essential part of a successful
climate policy and health policy. Itis vital for both acceptance and efficacy that
policies that reduce emissions do not place burdens on those least able to pay.
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Box 3.2

Findings of the Health Expert Advisory Group

The Health Expert Advisory Group wasconvened by the Committee in 2020 to advise on
assessing the health impacts of setting the Sixth Carbon Budget and ensure the
Committee’'s recommendations are aligned withimproving public health in the UK. The
Group was chaired by Professor Sir Michael Marmot, UCL Institute of Health Equity, and
its members were drawn primarily from the academic community, with expertise in a
variety of fields, plus representation from the NHS Sustainable Development Unit.

The central message of the Chair's report is that a strategy to achieve Net Zero emissions
should have health equity — the fair distribution of health — as an explicit policy goal, and
that a health equity in all policies approach be adopted. Action to improve health
equity can be consistent with measures to reduce greenhouse gas emissions and adapt
to climate change, but it is evident that this requires careful consideration of who
benefits from and who pays for different policy measures.

The clear positive co-impacts of health outcomes and Net Zero

The Group found thatthe near-term benefits to health of taking action on climate
change are manifold.

The group identified five key areas in which action would bring benefits to public health
andreduction of health inequalities while contributing to the mitigation of —and
adaptation to - climate change:

* Improved air quality improvements delivered by a move to cleaner energy system
and moving away from fossil fuel combustion in most sectors of the UK.

* Headlthier modes of transport, particularly due to the health benefits of walking and
cycling andreducing air pollution from road vehicles.

* More comfortable and efficient homes that are low-carbon, energy efficient and
designed for a changing climate.

* Better diets with afocus on healthy and sustainable alternatives to the highest-
carbon foods.

* Sustainable economic and employment models that better support health and well-
being.

Achieving the UK’s target of reaching Net Zero by 2050 will necessitate transformational
changes thathave potential to generate significant health benefits in the near term,
including viaimproved air quality, better diets, increased levels of physical activity,
improved building standards and better work-life balance.

Health equity: the fair distribution of health

The health benefits of mitigation and adaptation measures will be maximised if they are
designed to reach the people facing the greatest disadvantage; however, this is not
inevitable. Decisions made in all Government departments have implications for health,
health equity and climate change.

Action to improve health equity can be consistent with measures to reduce GHG
emissions, but this requires careful consideration of who benefits and who pays for
different policy measures: the costs should not be unfairly borne by people on low
incomes, who bear least responsibility for the emissions that cause climate change. A
failure to deliver a just transition would risk exacerbating the health inequality that
already exists in the UK.

Meanwhile, policy measures that wideninequalities should be mitigated via greater
redistribution of benefits. Minimising health inequalities will require systemic changes o
enable and support all of the UK population to benefit from uptake of active travel,
sustainable diets and energy efficiency measures, among otfhers.
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Factoring health equity effects info policies requires a more nuanced approach to both
mitigation and adaptation: for example, home energy efficiency measures must also
benefit indoor air quality and temperature, andreach those most exposed to
temperature extremes and indoor air pollution; reducing meat and dairy consumption
needs to involve substitution with healthy, lower-carbon alternatives that are affordable
and accessible; and decarbonisation of tfransport must involve low pollution and safe
forms of tfransport that are preferably active and, at the very least, accessible to all.

Recommendations for Government

The Group's headline recommendations for the UK Government to maximise the health
impacts of meeting the Sixth Carbon Budget and Net Zero target are:

* Headlth-equity-in-all-policies approach. The UK Government should avoid increasing
health and economic inequalities by ensuring the costs of measures to mitigate
climate change are distributed progressively and that the benefits reach those who
have the potential fo be most positively impacted. The aim should be to reduce
health inequalities and to advance health equity, for example by applying a health
equity impact assessment to legislation, including the Sixth Carbon Budget.

* Support ajust energy transition that minimises air pollution from all sources. Continue
to reduce dependence on fossil fuels and accelerate the transition to clean energy
sources with decarbonisation of power generation and industrial, commercial and
domestic energy.

* Design and retrofit homes to be energy efficient, climate resilient and healthy. The
dual need to reduce domestic CO2 emissions whilst building and retrofitting healthy
and climate-resiient homes requires a fine balance of interventions that will depend
on the age, design and location of homes. New building standards should be revised
to become near-zero or zero-carbon with flexibility to adapt to local environmental
needs.

* Build a sustainable and healthy food system. Enable a widerrange of national and
local powers to shape food systems, and combine these with the resources and
statutory duties to support the transition to healthier and more sustainable diets

* Develop a transport system that promotes active fravel and road safety, and which
minimises pollution. A transport system thatis accessible to all and which maximises
the physical and mental health benefits of active and decarbonised transport will
require a range of policy interventions to encourage walking and cycling, more local
journeys, the use of public transport and ride-sharing, and fo reduce ftraffic.
Electrification of tfransport will also play a necessary role in reducing transport-related
CO2 emissions, but continued private vehicle dependence does not constitute
behaviour change towards more active andinclusive forms of travel, and will
continue to be a significant source of harmful particulate matter.

* Develop hedlthy and sustainable models of work. Pricritise the health and well-being
of citizens and environmental sustainability in economic recovery/growth policies.
Shift from measuring economic success in terms of GDP to prioritising a well-being
approach. Support more inclusive local economic growth and shift towards circular
economy principles.

Many of the Group's recommendations apply to the Welsh Government and will require
the use of devolved levers.

Source: CCC Advisory Group on Health (2020) Sustainable Health Equity: Achieving a Net Zero UK.
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c) A just transition to support well-being

The International Labour Organisation (ILO) defines a ‘just fransition’ as a fransition
towards an environmentally sustainable economy that is well-managed and
confributes to the goals of decent work for all, social inclusion and the eradication
of poverty 4

Only ajust fransition to Net Zero can support a more equal Wales, a Wales of
cohesive communities, and a Wales of vibrant culture and thriving Welsh
language.

Fairness is fundamental to public support and must be embedded throughout
policy. Only a fransition that is perceived as fair, and where all people, places and
communities in Wales are well-supported, will succeed. Vulnerable people must be
protected from the costs of the transition and the benefits must be shared widely.

Across many arecs, including energy bills and regional employment, fairness is
already anissue. The fransition to Net Zero will require a shift of hundreds of
thousands of workers into low-carbon roles, as well as large numbers shifting out of
high-carbon roles, which could be in different places and use different skills.

Navigating this fransition must start now and will require effective plans,
widespread public involvement and an embedding of the principle of fairness
throughout climate policy.

d) Natural capital and well-being

Natural capital comprises all ecosystem services that are provided by natural
assefts, including soil, air, water and allliving things. Ecosystem services are the
benefits people obtain from ecosystems.

The concept of ecosystem services and how they contribute to well-being in Wales
is described in the 'State of Natural Resources Report. Chapter 5: Well-being in
Wales' (Box 3.3). Based on this assessment, improving natural capital and
enhancing ecosystem services supports the seven well-being goals of the Future
Generations Act.

Each of our scenarios for Wales include measures that willimprove Wales' natural
capital:

* Provisioning services. Ourscenariosinclude anincrease in renewable
energy generation— particularly wind — consistent with the Welsh
Government's farget to generate renewable electricity equivalent to 70%
of Welsh consumption by 2030.

* Regulation services. Our scenarios include the planting of between 4,500
and 10,500 hectares of frees per year, which will also contribute to
improved air quality. Trees filter rainwater before it reaches receiving
waters, thus improving water quality. Strategic planting of frees on flood
plains can also regulate flooding. Trees also reduce stormwater runoff and
slow storm flow. Significant areas of peatland will also be restored which —in
addition to carbon sequestration — provide other vital services, such as
water regulation, flood protection and habitats for wildlife.

e Cultural services. The natural environment provides a range of cultural
services, such as increased amenity benefits, increased mental health,
educational benefits and spiritual well-being.
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e Supporting Services. In agriculture, our scenarios include soil and crop
measures that aim to increase the efficiency of ferfiliser use. These have
benefits to water and soil quality, and biodiversity.

Box 3.3

State of Natural Resources report on ecosystem services and well-being

Chapter 5 of the State of Natural Resources report focuses on well-being. It provides an
assessment of the ecosystem services that contribute to well-being in Wales, using the
seven Well-being goals as a framework. The Millennium Ecosystem Assessment defines
ecosystem services as:

* Provisioning Services are the products obtained from ecosystems, for example food
or timber.

* Regulating Services are benefits obtained from the regulation of ecosystem
processes, such aswaterregulation or purification.

* Cultural Services are the non-material benefits people obtain from ecosystems, for
example through spiritual enrichment, recreation or aesthetic experiences.

* Supporting Services are necessary for the production of all other ecosystem services.
Their impacts on people are either indirect or occur over a very long fime, for
example nutrient cycling, soil formation and provisioning of habitat.

The State of Natural Resources report outlines how our natural assets (i.e. the soil, air,
water and living things in Wales) contribute to Well-being in Wales:

* Resilient Wales Goal: Natural resources and ecosystems support the functioning of
social and economic systems, particularly the capacity to adapt to climate change.
Welsh habitats contribute to social, economic and ecological resilience, ranging
from purification of water by grasslands, flood risk management by woodlands or
mental health and national identity provided by mountains, moorlands and heath.

* Prosperous Wales Goal: Food and fibre production and fisheries are significant
contributors to Welsh GVA and employment. Other provisioning services include
renewable energy and water supply. Water and hazard regulation, as well as the
amenity value of 'green space' also contribute to a prosperous Wales.

* Healthier Wales Goal: Natural resources conftribute to the physical health and mental
well-being of people in Wales, both through health improvement and health
protection. Regulation of air, waterand soil quality offers significant health benefits
and can increase people's life expectancy. Woodlands can contribute to flood
management and other forms of hazard control, and also offer amenity and
recreation benefits that have mental health benefits.

* Equal Wales Goal: Ecosystems can help reduce risks to vulnerable people, such as
flood risks or overheating. For example, urban trees can provide cooling and prevent
night-time overheating.

* Cohesive Communities Goal: Connections between natural resources and people
can shape communities. The provisioning of wel-managed and attractive green
space can provide a safe space for residents and visitors.

* Vibrant Culture and Welsh Language Goal: Wales has three National Parks and five
Areas of Outstanding Natural Beauty. Its landscape and nature are an important part
of Welsh national identity and culture.

* Globdlly Responsible Goal: Ecosystems can play a significant role in reducing
greenhouse gas emissions in Wales, contributing to the global effort to mitigate
climate change. Ecosystems also contribute to Wales' international commitment to
biodiversity improvements.

Source:NaturalResources Wales (2016) State of NaturalResources Report (SONaRR). Box adapted from CCC
(2017) Building alow-carbon economyin Wales - Setting Welsh carbon targets.
Notes: A second SoNaRRreport is due to be published in 2020.
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Introduction and key messages

This Chapter setfs out the Committee’s recommendations, based on the analysis set
outin the rest of this report.

Net Zero in 2050. Wales should legislate as soon as possible to reach Net
Zero greenhouse gas emissions by 2050. The target can be legislated as a
100% reduction in greenhouse gases (GHGs) from 1990 and should cover all
sectors of the economy.

The Third Carbon Budget (2026-2030) should be set at a 58% reduction
compared to 1990 levels.

Interim targets for 2030 and 2040 should be set on the Balanced Pathway 1o
Net Zero at 63% and 89% respectively compared to 1990 levels.

The Second Carbon Budget (2021-2025) must be tightened to a 37%
reduction compared to 1990 levels as an absolute minimum to account for
the early closure of Aberthaw power station (as set outinour2017 advice).
Emissions will likely have to fall more quickly than this fo meet the Third
Carbon Budget. However, itis extremely difficult to identify the appropriate
level of emissionsreduction over this period:

— Future performance of the economy — and hence the level of
economic activity that could cause emissions —is always uncertain to
some degree. However, uncertainty over emissions in the next few
years is much greater than usuadl, relating to how the economy will
recover after the COVID-19 pandemic, fogether with any lasting
societal and behavioural changes.

— Much of the emissionsreduction that we expect in Wales over the next
few years, which could take Wales significantly beyond the 37%
reduction in our previous advice, is anticipated to occur inthe power
sector, through reduced generation from gas-fired generation, and is
notin the control of the Welsh Government.

— These two factors are likely to make a considerably bigger difference
fo emissions in Wales than new policies developed andimplemented
by the Welsh Government, especially given the lead-times to do so.
Strong policies to reduce emissions should be developed and
implemented by the Welsh Government over a timeframe that
enables them to make a significant difference (i.e. aimed at the
ambitious reduction of 58% for the Third Carbon Budget).

We therefore recommend that as a minimum the level of the Second

Carbon Budget is revisedin line with our 2017 advice to require a reduction
of 37%, but that the clear aim of the Welsh Government is to outperform this
on the way o meeting the ambitious Third Carbon Budget and 2030 target.

A Net Zero delivery plan. We recommend that the next low-carbon delivery
plan in Wales setfs out a long-term vision for meeting the Net Zero goal, with
a particular focus on the Third Carbon Budget and the 2030 target. Policies
and proposals to reduce emissions take time to implement and to have
impactsin the real world; the focus of Wales’ should not be limited to
emissions targets in the next five years. The expected impact of policies,
including those in early planning, should be clearly quantified andin sum
be enough to meet the third carbon budget.
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* Engineered removals. We recommend that engineered CO,removalis
allowed to contribute to meeting Welsh carbon targets under the
Environment (Wales) Act. Achieving Net Zero will require sustainable,
verified greenhouse gas removals.

* Domestic action. The aim should be to meet the target through domestic
effortin Wales, without relying oninternational carbon units (or ‘credits’).
Emissions trading — including potentially within a UK scheme — canbe a
useful policy leverto reduce actual Welsh emissions (net of removals) as
required to meet the recommended targets.

Our recommendations in this chapter our set outin three sections:
1. Setting a Net Zero target for Wales
2. The path for Welsh emissions on the path to Net Zero

3. Assessing performance against targets

Advice Report: The pathto a Net Zero Wales



1. Setting a Net Zero target for Wales

The Committee recommends that Wales changes its 2050 Target to Net Zero (i.e. a
reduction of at least 100%).

The new recommendationis supported by the analysis and evidence presented in
this advice. We have now identified multiple feasible routes to achieving Net Zero,
either without the use of greenhouse gas removals or with a credible share of the
UK total (Figure 4.1). This can be delivered at acceptable overall cost andin ways
that deliver multiple benefits for Wales’ well-being godls.

A Wales Net Zero target represents a full and fair contribution for Wales to meeting
the overall UK Net Zero target, which in turn is an appropriate contribution to
achieving the godls of the Paris Agreement.

Figure 4.1 Our pathways for Welsh emissions «
to 2050 excluding engineeredremovals
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Headwinds Widespread Engagement
Widespread Innovation Tailwinds

Balanced Net Zero Pathway

Source: CCC analysis.
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The Environment (Wales) Act requires this advice also to state whether the
recommendation reflects the ‘highest achievable target’. Itis the Committee’s
assessment that the recommended Net Zero target for 2050 presents the highest
achievable target for Wales, given the current evidence available:

¢ Contribution of greenhouse gas removals. Greenhouse gasremovdl
technologies could — intheory — be located anywhere in the UK and would
count towards UK emissionsreductions. However, there are reasonswhy
they might be best located in certain areas of the country. Wales is less
well-placed for CO; storage than England and Scotland and a Net Zero
target for Wales should therefore not be overlyreliant on the use of
greenhouse gas removals.

* Greater ambition may not feasible. Although our advice considers a more
ambitious ‘Tailwinds' scenario that indicates that a more rapid transition to
Net Zero could be feasible should it be possible to getlarger
behavioural/societal changes and cost reductions faster and to a larger
extent than we assume in a central case, we cannot be confident that
these changes will orcan occur. The better performance under Tailwinds
would be very welcome if feasible, and policy should seek to achieve the
performance in this scenario where possible. However, it is the Committee’s
assessment that, givenlarge questions over its feasibility, this scenario goes
beyond what can be regarded as ‘achievable’ at this stage.

A Net Zero target for Wales is credible, but will be highly challenging to achieve
and will require use of policy levers held both in Cardiff andin Westminster.

Increasing the ambition under Wales' 2050 Target means that the path for

emissions over the next three decades will need to be different to that placedin
legislation previously. We now turn to the targets on the pathway to Net Zero.

Advice Report: The pathto a Net Zero Wales



2. The path for Welsh emissions on the way to Net Zero

a) The revised path for emissions

Wales has already placedin legislation Interim Targets for emissionsreduction for
2030 and 2040, as well as the Second Carbon Budget (covering the five-year
period 2021-2025). The emissions path to Net Zero in Wales is necessarily steeper,
requiring greater ambition (Figure 4.2).

We therefore provide updated advice on the levels for the Interim Targets for
Welsh emissions for 2030 and 2040, consistent with the recommended Net Zero

tfarget.
. . ) .
Figure 4.2 Recommendations for Wales’ climate «
targets
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Source: NAEI (2020) Greenhouse GasInventories for England, Scotland, Wales & NorthernIreland: 1990-2019; CCC
analysis.
Notes: Historical emissions data are not available for 1991-1994 and 1996-1997. Emissions shown are presented
including all emissions from peatlands and using AR5 globalwarming potentiak including carbon-cycle feedbacks.
GGRs =greenhouse gasremovals. Rangeis defined by our otherexploratory scenarios.
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b) Implications for the Third Carbon Budget and Interim Targets

Our recommended levels for the Interim Targets are based on the Balanced Net
Zero Pathway for Wales, and assume that Wales either deploys a 4% share of UK -
wide engineered removals occurin Wales by 2050, and/or sees wider
technological and behavioural changes within the range of options inthe
exploratory scenarios in order to achieve Net Zero in Wales by 2050:

¢ Third Carbon Budget (2026-30). The emissions reduction required on
average for the period 2026 to 2030 is 58% relative to 1990 baseline
emissions. As the path foremissions across this budget period is essentially a
straight line, the reductionrequired for the budget period on average is
virtually the same as the reduction required by 2028, the middle year of the
budget period.

e 2030 target. The emissions reductionrequired by 2030 is 63% relative o 1990
levels. This represents a reduction of 46% relative to emissions in 2018.

e 2040 target. The emissions reductionrequired by 2030 is 89% relative to 1990
levels. This comprises the Balanced Pathway excluding engineered
removals, which achieves a reduction of 87% relative to 1990 emissions,
together with a further reduction in net emissions of 2 percentage points
delivered either via engineered removals or other behavioural and
technological changes. The recommended 2040 target represents a
reduction of 84% relative to emissions in 2018.

As with the Net Zero target, these revised Interim Targets for 2030 and 2040
represent the highest achievable target for Wales:

* The targets are recommended on the basis of the Balanced Net Zero
Pathway for Wales. This pathway has been designed to be consistent with
the Paris Agreement’s principle of *highest possible ambition’, and
therefore represents the Committee’s assessment of the most ambitious
path for emissions reduction that we can currently have confidence is
feasible. This also means that required progress isrelafively front-ended,
with reductions in Welsh net emissions in the 2040s required at less than half
the rate of reductions between 2018 and 2040:

+ 2018 t0 2030. The average annual emissions reductionrequired over
the period 2018 to 2030 is 1.6 MICOqe.” 46% of the progress towards
Net Zero from today is required to occur during this period.

+ 2030 to 2040. The average annual emissions reductionrequired
between 2030 and 2040is 1.6 MtCO»e. 39% of the progress towards
Net Zero from tfoday is required to occur during this period.

+ 2040 to 2050. The annual emissions reductionrequired between 2040
and 2050is 0.7 MtCOqe. The remaining 15% of the progress towards
Net Zero from today is required to occur during this period.

e Asdiscussedin Section 1 inrelationto the timing of Net Zero, developments
on societal and behavioural changes and/or on costs and performance of
technologies may meanit furns out fo be feasible to reduce emissions more
quickly than the recommended targets (e.g. under our Tailwinds scenario).
The better performance under Tailwinds would be very welcome if feasible,
and policy should seek to achieve the performance in this scenario where
possible.

" 2018is the mostrecent yearfor which there are emissions data for Wales. Emissionsin Wales are likely to have fallen
in the two years since then. For the period 2020 to 2030, the required rate of reduction is 1.4 MtCO e per year.
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However, itis the Committee’s assessment that, given large questions over
its feasibility, this scenario goes beyond what can be regarded as
‘achievable’ at this stage.

c) Implications for the Second Carbon Budget

The Second Carbon Budget period begins less than one month after this reportis
published, andruns from 2021 to 2025. The level of this budget was set in legisiation
in 2018, following the Committee’s 2017 advice.'

At the time the Committee made its recommendations, it was uncertain forhow
long the Aberthaw coal-fired power plant, a large contributor to Wales' emissions,
would continue generating. That made it very difficult to identify the right level for
the Second Carbon Budget to reflect the necessary reductions in emissions
elsewhere in the economy. We therefore recommended a budget level that
assumed confinued operation of Aberthaw, but with alternative levels should
Aberthaw cease generating prior to 2025:

* Thelegislated level of the Second Carbon Budget was fora 33% reduction
in emissions on 1990 levels on average across the budget period, on the
assumption that Aberthaw continued to operate unftil the UK-wide phase-
out of coal-fired power generationin 2025.

* Tighter levels for the budget were set out in the case that Aberthaw ceased
generating prior to, orduring, the budget period. In the case that
Aberthaw closed by 2020, before the start of the period, the level of the
budget was recommended to be for an average reduction of 37%.

Aberthaw closedin March 2020, so the legislated Second Carbon Budget is looser
than was intended when the Committee provided its advice in 2017. As a
minimum, therefore, it would be appropriate to tighten the Second Carbbon Budget
to align with our previous advice. However, there are other factors that are
relevant to the appropriate level of emissions in the first half of the 2020s:

¢ Greater ambition on the path to 2050. The increase in ambition to 2050
already committed to by the Welsh Government must mean more
concerted efforts to reduce emissions during the 2020s, to get on track to
Net Zero. However, although thisshould start fo affect the level of emissions
by 2025, the impact thatis achievable is relatively small, given lead-times
for policies to be developed and then for theirimplementation to have a
significant impact on emissions. Furthermore, within the steeper path we
have identified for emissions on the path to Net Zero in Wales, relatively little
of the emissions reductions over the period fo 2025 would derive from policy
areas devolvedto the Welsh Govemment (Figure 4.3).

¢ The lasting effects of the COVID-19 pandemic. The lockdown inresponse to
the COVID-19 pandemic this year has had a substantial impact on
emissions during 2020, due to a combination of economic impacts and
changes in behaviours. It remains unclear what the impacts willbe on a
lasting basis, both interms of the level of economic activity in different parts
of the Welsh economy andin terms of enduring changes to behaviours.

¢ Output from gas-fired power stations. Reductions in emissions from
electricity supply make up 65% of the abatement in the Second Budget
period, and Wales has very little legislative power to influence these
emissions. Ouranalysis has applied a GB-wide load factor to each type of
generation technologyin Wales, but individual power stations in Wales (e.g.
Pembroke) may not follow that trajectory depending on market conditions.
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If emissions from fossil-fred generationremain near current levels for the first
years of the budget period, Wales could miss a target even if all other
sectors of the economy decarbonise in line with our Balanced pathway.

Figure 4.3 Responsibility forabatement in the m
Balanced Pathway forWales is shared by the UK
and Welsh Governments
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Source: CCC analysis.
Notes:The significant portion of abatement in the early 2020s is abatement of electiicity supply that falls under
‘mostly’ reserved policy.

Therefore, while itis clear that the previously recommended level of the Second
Carbon Budget is very likely to be too loose to drive the actions necessary to get
on track to Net Zero, the ‘right’ level to which the budget level should be changed
is would be extremely difficult fo determine with any precision, based onthe
evidence currently available.

Given the extent of the uncertainty due to the lastingimpacts of COVID-19 and
load factors of Welsh gas-fired power stations, these factors are likely to dominate
over exitra emissions reductions that can be achieved on this fimescale from
devolved Welsh policies.

We therefore recommend that, as a minimum, the Second Carbon Budget is
amended to the level we previously advised, in the case that Aberthaw closes in or
before 2020, for a 37% reduction, but thatthe clear aim of the Welsh Governmentis
to outperform this on the way to meeting the ambitious Third Carbon Budget and
2030 target.

Advice Report:The pathto a Net Zero Wales



The focus of Wales’ climate policy should not be limited to emissions targets in the
next five years. Instead, the focus for climate policy in Wales should be on taking
the actions required to decarbonise over the period to 2030, and to get ontrack
to Net Zero.

We therefore recommend that the nextlow-carbon delivery plan in Wales sets out
a long-term vision for meeting the Net Zero goal, with a particular focus on the
Third Carbon Budget and the 2030 target. The expected impact of policies,
including those in early planning, should be clearly quantified and in sum be
enough to meet the third carbon budget.

Although the aim should be for Wales’ emissions targets to be met through
domestic reductions in emissions, the Committee is required to provide advice on
the limit on the use of carbonunits (i.e. international offset credits) to contribute to
the Second Carbon Budget.

As our recommendation isto amend the level of the Second Carbon Budget to a
level that will likely need to be outperformed in order to get on frack to meeting
the Third Carbon Budget and the 2030 target, it is not appropriate to meet the
Second Carbon Budget with any use of carbon units.

We recommend there is no allowance of carbon units to contribute to meeting this
carbon budget.*

“This can be legislated as a nominal 0.01% of the totalbudget level.
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3. Assessing performance against targets

a) Forthcoming changes to the emissions inventory methodology

Our recommend targets include full estimates for emissions from peatlands and
uses the latest estimates from the IPCC for the global warming potentials of
methane and other non-C O, gases. These changes are not currently reflected in
the emissions inventory, but are due to be included over the next few years.

The precise impact of these However, some uncertainty remains over exactly how these changes will be

changes is not yet certain. . . . . . . . .
incorporated in the emissions inventory (reflecting uncertainty over which possible
approach best captures the frue level of these emissions — see Box 2.1).

The definition of Welsh emissions targets as percentage reductions from the level of
emissions in 1990 helps to mitigate the impact that inventory changes can have in
taking the targets out of line with the action that they were intended to drive. This is
because it tends to be the case that upward or downwardrevisions to current and
future estimates of emissions also tend to lead to revisions of estimates for 1990 in
the same direction.

However, for some changes to the inventory methodology for estimating emissions
there will still be an impact on the percentage reductions that need to be
achieved.

While the Committee’s recommendation take account of the ‘current-worst-case’
estimates for the impact of the forthcoming inventory changes on estimates of
Welsh emissions, for comparison with earlier targets we also presentinTable 4.1 the
emissions reductions on a basis that exclude these inventory changes or assume
that the changes are less significant.

Inventory changes also affect the size of the 1990 baseline, so equivalent
pathways under different inventory assumptions give very similar percentage
reductions in Wales. This is by design. The Welsh Government’s decision to use
percentage reduction targets rather than set them on an absolute MtCOqe basis
makes measuring target performance less sensitive to future changes to the
emissions inventory.

Table 4.1
Required emissions reductions on different bases

(2026-2030)

‘ Third Carbon Budget

Higherinventory changes
(i.e. the basis for ourrecommended targets)

| Lower inventory changes

| Currentinventory basis

L%fsf';ggg'ﬁngﬁ% %erégi Asrequired by the Environment (Wales) Act and by the standard international
but we will rack consumption accounting approach agreed by the UNFCCC, legislated emissions targets for
eMissions. Wales are set on a territorial basis (i.e. based on emissions arising from Welsh

sources, not emissions embedded in goods and services consumedin Wales).
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However, the Committee is clear that progress must also be made in addressing
emissions measured on a consumption basis (also known as Wales' carbbon
footprint).

While territorial emissions remain the best basis for Welsh emissions targets, the
Committee will continue also to scrutinise progress on consumption emissions and
recommend policies thatreduce both.

b) Enabling engineered greenhouse gas removals to contribute

Under section 34 of the Environment (Wales) Act, ‘Welshremovals' are defined as
“removals of that gas from the atmosphere due to land use in Wales, land-use
change in Wales or forestry activities in Wales™.

While such ‘naturalremovals’ are vitally important in achieving Net Zero at UK
level, our assessment is that it currently appears unlikely that Net Zero could be
achieved cost-effectively without also a significant conftribution from *engineered’
removals of CO; (e.g. use of bioenergy with carbon capture and storage (BECCS)
or direct air capture of CO, with storage (DACCS) — see Section 4 of Chapter 1).

The UK's engineered removals are not guaranteed to be located in Wales, and we
have set out pathways in which Wales can achieve Net Zero without greenhouse
gasremovals. However, if these technologies can be deployed in Wales they
should count towards Wales' targets.

For CO2removal to contribute effectively to the carbon budgets it must be
genuine and permanent removal. Strong, effective sustainability standards and
verification processes will be vital for including the contribution of CO2removal.

‘Engineered' removals may be We recommend that engineered CO,removal is allowed to contribute to meeting
necessaryfor Net Zero.They .
must be allowed to contribute. Welsh carbon targets under the Environment (Wales) Act.

This need not require amendment of the Act. Forexample, a UK removals credit (or
‘carbon unit’ under the Act) could be defined, such that these domestic removals
can conftribute to meeting carbon budgets and the Net Zero target.

c) Calculating perfomance against carbon budgets

The carbon budgets set out in the Climate Change (Interim Emissions Targets)
(Wales) Regulations 2018 do not have a statutory methodology forhow they will be
assessed.

The Welsh carbon budget recommendations in this report are based on the
assumption that perfformance is assessed against a single inventory published after
the budget period is finished. This should be the firstinventory published that covers
all years of the budget period (e.g. performance towards the Second Carbon
Budget should be assessed against on the inventory published in 2027 that covers
emissions data 2021 to 2025). This iscomparable to how the UK's Carbon Budgets
under the Climate Change Act are measured and ensures that performance is
measured against the most recent scientific understanding of Welsh emissions.

It is ultimately a decision for the Welsh Government to clarify how performance
against the First Carbon Budget is measured, butin our 2020 Wales Progress Report
assessment of performance against the First Carbon Budget we assume that itis
measured on an equivalent basis (i.e. the First Carbon Budget will be assessed
against the inventory containing data for 2016 to 2020 that is published in 2022).
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1CCC (2017) Building a low-carbon economy in Wales — Setting Welsh carbon targets.
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The green stimulus measures
putin place in response to the
COVID-19 pandemic can form
the foundations of a decade
of climate action.

Introduction and key messages

The Environment (Wales) Act requires the Welsh Government to set out proposals
and policies for meeting carbon budgets. After legislating the first carbon budget
in 2018, the Welsh Government published a low-carbon delivery plan for Wales in
2019, outlining how it infended to meet this budget.

As noted in the Progress Report that accompanies this Advice Report, the First
Carbon Budget is likely to be metin Wales. However given the Welsh
Government’s ambitions to set a Net Zero target for 2050, and the stretching
targets we have recommended on the path to that goal, the Government's
forthcoming ‘All Wales Plan’ for the second carbon budget, will need to recognise
these new ambitions, and deliver the actionrequired also to get on frack to
meeting the more stretching targets for 2030 and beyond.

Meeting the recommended targets will require concerted policy effort acrossa
wide range of sectors. Some policy areas are fully devolved to the Welsh
Government, while others are reserved or only partially devolved. In the areas
where powers are reserved to the UK Government, it will be important for the
Welsh and UK Governments to work together to ensure that the policy framework is
strong. The Welsh Government should also seek to support Welsh public bodies and
businesses to access UK-wide funding wherever feasible.

Our policy recommendations include areas where powers are devolved, together
with actions that the Welsh Government can take indirectly in areas such as
planning, procurement and the potential to act as a convenor to facilitate action.

Our key messages in this chapter are:

e Build climate policy into the recovery from the pandemic. There is evidence
that a range of low-carbon and climate adaptation 'green stimulus'
measures fulfil both the short-term and long-term requirements of policies to
support an economic recovery from COVID-19, while also building
resilience to climate change and driving the transition to Net Zero. The
Welsh Government has taken some positive early steps to bring forward
green investment to support the recovery.

o Thefullrange of devolved andreserved policy levers mustbe used
together. Delivering the fransition in Wales will require effective
collaboration between the Welsh and UK governments, and a strong policy
framework that works across all levels of government. The UK cannot
achieve Net Zero in 2050 without strong policy from Wales across key areas
—including planning, agriculture, land use, housing regulations, and local
government —and the Welsh Government cannot meet its target without
the right policy and financial commitments from Westminster.

¢ Net Zero must become the responsibility of all Welsh Ministers and all public
bodies. Historically, climate action has been led by the parts of
government which deal with energy and the environment. Increasingly,
action onreducing emissions to Net Zero and ensuring policies are resilient
to climate change will need to be led by all parts of government and
driven from the centre. The Welsh Government’s structure and the Well-
being of Future Generations Act give the Welsh Government a head startin
building the type of coordinated, cross-government policy that is needed
to address climate change.
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* The 2020s will be crucial in mainsireaming Net Zero solutions. Scale up of
low-carbon technologies and behaviours will be needed in all arecs to set
the conditions for mass rollout from the 2030s onwards. By the 2030s choices
in all areas should default to the low-carbon, rather than high-caroon,
option.

¢ Specific sectoral challenges will need to be tackled, including action by
Welsh Government to deliver low-carbon buildings, electric vehicle
infrastructure, reduced waste, plans for industrial decarbonisation, and
fransformational changes in land use.

* A major delivery challenge remains to extend action to reduce emissions
into all areas of the economy, within a portfolio of cross-economy policy
that accelerates a fair and just transition to Net Zero. This will need:

— Consistent low-carbon policy packages for all sectors, developed
within a systems approach, including a clear long-term direction,
investable incentives, removal of non-financial bariers and investment
ininnovation and skills.

— Regulation, acting to phase out high-carbon technologies and
behaviours, supported by arebalancing of carbon pricing to favour
low-carbon options in all applications.

- Public engagement around the need for climate action, information
about how o reduce emissions and involvement in decisions on how
best to achieve a transition.

— A plan for achieving a just transition for Wales for people, workers,
consumers and regions, building on HM Treasury’s Net Zero Review.

— Encouragement and enabling of businesses and local authorities to
deliver ambitious climate objectives, through workable business
models, removal of bamriersto action, and a strategy forhow locall
action can complement action at the national level.

This chapter summarises the Committee's recommendations for Welsh climate
policy in the following sections:

1. Building a resilient recovery from the pandemic
2. Setting the foundations for Net Zero in the 2020s
3. Cross-cutting priorities for Net Zero in Wales

4. Sectoral priorities for Net Zero in Wales

Advice Report: The pathto a Net Zero Wales



1. Building aresilientrecovery from the pandemic

The months ahead have huge significance. The steps that the world and the UK
take to rebuild from the COVID-19 pandemic andifs economic damage can
accelerate the transition to low-carbon activities and improve our climate
resilience. Short-term choices that lock-in emissions or climate risks must be
avoided.

In April 2020, we wrote to the Prime Minister and to the First Minister of Wales
advising on why climate change measures should play an integral role in the
recovery from the pandemic, and setting out six principles for a resilient recovery
(Box 5.1).

Our Costs and Benefits Advisory Group on Net Zero, which we reconvened for our
2020 Progress Report to Padiament, endorsed those principles and concluded that
"the economic recovery from COVID-19 gives the UK a chance to grow back ina
way that is fit for the low-carbon future to which it aspires, and that can benefit
from the industrial and economic developments that this future offers."

Following this, we set out strong evidence in our 2020 Progress Report to Parliament,
to support arange of low-carbon and climate adaptation 'green stimulus'
measures. Many can be delivered quickly and have high multipliers, high numbers
of jobs created, and boost spending. In the long term, a transition to a low-carbon,
efficient and resilient economy will bring productivity benefits throughout the
economy. This includes:

* Investments in low-carbon and climate-resilient infrastructure.

e Support forreskilling, refraining andresearch for a Net Zero, climate-resiient
economy.

e Upgrades to our homes and other buildings ensuring they are fit forthe
future.

e Action to make it easy for people to walk, cycle, and work remotely.

* Tree planting, peatlandrestoration, green spaces and other green
infrastructure.

Our recommendations also covered the increasing need for a just fransition and
avoiding 'lock-in' of greenhouse gas emissions or increased climate risk. Fiscal
measures were also considered, particularly carbon taxes or frading scheme
auctions which can support the public finances and strengthen incentives to
reduce emissions.

They are particularly attractive when global oil prices, and therefore consumers'

energy cosfs, are low, as they are now. Particular attention is needed to where the
costs and benefits of action fall, given the uneven effects of the COVID-19 crisis.
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The Committee has set out six
principles fo guide an
economic recovery fromthe
COVID-19 pandemic.
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Box 5.1

Six principles for a resilient recovery from COVID-19

The Committee’s principles to guide the recovery are as follows:

1. Use climate investments to support the economic recovery and jobs.

There is a detailed set of investments needed to reduce emissions and manage the
social, environmental and economic impacts of climate change. Many are labour-
intensive, shovel ready, spread geographically across the UK and will have high multiplier
effects. Government can act to bring these investments forward, offen without direct
public funding or by co- financing to accelerate privateinvestment, as part of a targeted
and timely stimulus package with lasting, positive impacts.

2. Lead a shift towards positive long-term behaviours.

There is an opportunity to embed the new social norms, especially for tfravel, that benefit
wellbeing, improve productivity, and reduce emissions. Government can lead the way
through its own operations (e.g. encouraging home working and remote medical
consultations), through public communications and through infrastructure provision (e.g.
prioritising resilient broadband investments over the road network, improving safety for
cyclists), andinvesting in measures to facilitate social distancing on public transport.

3. Tackle the wider ‘resilience deficit’ on climate change.

This crisis has emphasised the importance of evidence-led preparations for the key risks
facing the country. Comprehensive plans to reduce emissions and to prepare for climate
change are not yet in place. Strong policies from across government are needed to
reduce our vulnerability to the destructive risks of climate change and o avoid a
disorderly transition to Net Zero. Business must also playits part, including through full
disclosure of climate risks. Plans must be implemented alongside the medium-term
response to COVID-19 and will bring benefits to health, well-being and national security.

4. Embed fairness as a core principle.

The crisis has exacerbated existing inequalities and created new risks to employment in
many sectors and regions, placing even greater priority on the fair distribution of policy
costs and benefits. The response to the pandemic has disproportionately affected the
same lower-income groups and younger people who face the largest long-term impacts
of climate change and will be most affected by the transition fo a Net Zero economy.
The benefits of acting on climate change must be shared widely, and the costs must not
burden those who are least able to pay or whose livelihoods are most atrisk as the
economy changes. It isimportant that the lost or threatened jobs of today should be
replaced by those created by the new, climate-resiient economy.

5. Ensure the recovery does not ‘lock-in’ greenhouse gas emissions or increased climate
risk.

Itis right that actions are taken to protect jobs and industries in this immediate crisis, but
the Government must avoid ‘lock-in' to higher emissions orincreased vulnerability and
exposure to climate change impacts over the long term. Support for carbon-intensive
sectors should be contingent on them taking real and lasting action on climate change,
and new investments should be resilient to climate change.

6. Strengthen incentives fo reduce emissions when considering fiscal changes.

Changes in tax policy can aid the transition to Net Zero emissions. Many sectors of the UK
economy do not currently bear the full costs of emitting greenhouse gases. Revenue
could be raised by setting or raising carbon prices for these sectors, andlow global oil
prices provide an opportunity to offset changes in relative prices without hurting
consumers. The UK's future carbon pricing mechanism should be designed to ensure that
an appropriate price for carbon is maintained even in times of external shocks, for
example through a well-designed floor price.
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The Welsh Government is already taking steps towardsintegrating these principles
inits policy plans:

¢ The Counsel General has convened several roundtables and an advisory
group to advise Ministers on the priority areas for a post-pandemic
recovery. The group provides independent expert advice on how services
such as the NHS, schools and transport can operate in a post-COVID world,
and includes two members of the Climate Change Committee.

¢ The Committee welcomes the focus on decarbonisation within the Welsh
Government’slist of policy priorities published In October2020. The
Challenges and Pricrities report takes info account the unequdl
distributionalimpacts of the pandemic, and sets out the Welsh
Government'sshort- and long-term priorities to address them.2 1t links the
post-COVID-19 reconstruction to the Well-being of Future Generations Act,
particularly on the provisions on prosperity, equality, and a greener Wales.

The UK Government has also taken action, though more can be done. The key
immediate step was a policy for England only, with the infroduction of the Green
Homes Grant scheme, though this scheme has increased the amount funding
available to the Welsh Government in 2021/22 in the Spending Review.

Further big announcements with potential impacts for Wales include doubling the
capacity to be contracted in next year’'s Contract-for-Difference (CfD) auction for
renewable electricity and major new announcements for industrial
decarbonisation funds.

The principles that the Committee published will contfinue to apply, and should
continue to inform the development of Wales’ post-COVID recovery plans.

¢ Inthe short term, with the economy operating well below capacity, action
by Government must protect workers and businesses, restore confidence,
stimulate spending and rebuild a greener economy, particularly for the
most affected regions and sectors. These objectives can be strongly
complementary fo Wales’ climate goals and must avoid locking intfo
carbon-intensive activities in the long term.

¢ Forthelonger term, Wales must invest in key asseis to build capacity and
enable productive activily in the future. Thismeans investing in climate-
resilient low-carbon infrastructure, job creationin low-carbon and climate-
resilient industries, training and reskilling of the workforce. It also requires
investments in building knowledge, and natural, social and institutional
capital. Public money should not support industries or infrastructure in a way
thatis not consistent with a future Net Zero economy or that increase
exposure to climate risks.
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2. Setting the foundations for Net Zero in the 2020s

Progress across every sectorin
the 2020s can ensure the
conditions areset fora mass
rollout of low-carbon
technologies overthe 2030s.

By 2030, the low-carbon opfion
should be the default option in
all areas.
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The scenarios we set out in Chapter 2 demonstrate that action is needed across
the Welsh economy for the entire period fromnow through to 2050. The scale-up
over the coming decade will arguably be the most challenging part of the
programme, and the most fundamental to delivering the Net Zero 2050 target.
Delivering that scale up willdepend on effective policy being developed inthe
coming year androlled out over the 2020s (Table 5.1).

The pathways to Net Zero laid out in this report broadly involve two distinct phases
for climate policy, with the next decade being vital:

¢ The 2020s: scale-up. The UK and Wales must build supply chains and new
markets for low-carbon consumer offerings (e.g. electric cars and heat
pumps) so that these can scale from being niche offerings to dominate the
market and fully push out high-carbon alternatives by 2030 or soon after.
Alongside, we must develop and scale up new options for industrial
decarbonisation such as carbon capture and storage (CCS), low-carbon
hydrogen and engineered emissions removals. Tree planting rates must
increase from just 80 hectares in 2019 to atleast 4,500 hectares per year by
2025 in Wales and confinue to rise to 7,500 hectares per year by 2035.

¢ Fromthe early 2030s to 2050: roll-out. Having scaled up the required
markets, these will then take around 15 years to flow through the stock of
vehicles and houses. Instruments driving implementationin industry and
land use should be well developed and continue to drive roll-out at similar
rates. But policy will be less about aiming to scale up markets, instead
focusing on continuing achievedrates of roll-out, tackling emerging barriers
and systems challenges and ensuring fairness across society.

Our scenarios have been developed with a particular attention to the pace at
which change is feasible, allowing time for supply chains to scale up and for
consumer choices to change. They move in step with the natural turnover of long-
lived assets like vehicles and boailers, avoiding increases in embedded emissions or
emissions leakage.

Having made more progress to date, the electricity sector is moving to the second
phase already. Costs of renewables have plummeted so that subsidies are no
longer required, and annual roll-out rates have already ramped up close to levels
that will be needed through to 2050. Policy must continue roll-out (e.g. by
continuing regular auctions of long-term contracts), unblock barriers (e.g. by better
coordinating the onshoring of transmission lines to offshore wind farms) and dedl
with the system challenges (e.g. through strengthening flexibility markets to
accommodate intermittency).

Delivering the changes required to meet Welsh climate targets will only be possible
if comprehensive programmes of infrastructure and skills are developed over the
same period. Policy must be designed to support business models that will work in
the growing markets for low-carbon solutions. Alongside this, focus should be
placed on supportinginnovation, and bringing forward policy that lowers the cost
of finance.

If the required scale-up over the coming decade is to be a success, the key
building blocks of policy must be infroduced in the coming months.
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The next year will be key to
setfting the foundations of a
decade of delivery for climate
action, ahead of COP 26.

Table 5.1

Cross-cutling
priorities

Surface
transport

That takes on added significance as the UK hosts the UN climate talksin Glasgow in
November 2021 —setting out a strong and credible policy package to deliver the
scale up over the next decade would put the UK firmly on track to Net Zero,

greatly strengthening its credibility as a climate leader.

Key milestones for policy to deliver on are set outinTable 5.1.

Key outcomes to target over the next few years, and milestones towards 2050

* legislate the Sixth Carbon Budget at 965
MtCO2e, including emissions from
Intfernational Aviation and Shipping (IAS).

* Finalisation of multiple strategies and
decisions, including:

- Net Zero strategy
—  Final HMT Net Zero review

— Decision on carbon pricing
following departure from the EU ETS,
working with Scofland, Wales and
Northemn Ireland

* Public engagement strategy.

* Consistent policies for each sector that:

Provide clear long-term direction
- Ensure investable incentives

- Remove non-financial barriers to
uptake

- Prepare for future challenges by
supporting innovation

* legislate a Net Zero target for Wales and targets on
the pathto Net Zero.

* Publish a low-carbon delivery plan that looks
beyond the Second Carbon Budget, recognises
Wales's Net Zero ambitions and delivers deep
emissions reductions across all sectors to 2050.

* Build on the UK Climate Assembly process and
consider the creation of Welsh Climate Assembly.

* Set out strategies for public engagement and fo
support a just fransition.

* Ensure that Net Zero is integrated into all policy
decisions (e.g. via the Well-being of Future
Generations Act) and public bodies are sufficiently
resourced to take action.

* Accelerate low-carbon investments to support a
green recovery.

* Work with the UK Government to ensure climate
policy remains a core national objective.

* Develop acomprehensive policy
package to deliver on the Government’s
commitment to phase out new petrol
and diesel cars and vansby 2030.

* Introduce plans for large-scale trials for
low-carbon HGVs to be in place by 2024,
ahead of a phase-out of new diesel
HGVs by 2040.

In Wales’ next tfransport strategy:

* Strengthen schemes to support walking, cycling and
public fransport to reduce demand for higher-
carbon fravel. This should include maintaining
positive behaviour shifts and addressing risks
resulting from the COVID-19 pandemic, as well as
provision of cycling infrastructure and investment in
public transport.

* Ensure local transport planning delivers a
widespread electric vehicle charging network

* Tackle other non-financial barriers (e.g. through
parking, use of priority lanes, raising awareness and
public procurement).

* Set out plans to decarbonise rail in Wales.
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Buildings

Manufacturing
& construction

Electricity
generation

Fuel supply

Agriculture
and land use,
land-use
change and
forestry
(LULUCF)
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Produce arobust and ambitious heat
strategy which sets the direction for the
next decade. This must include clear set
of standards; plans to rebalance policy
costs while making low-carbon more
financially atfractive; plans to introduce
green building passports, and a role for
area-based energy plans.

Develop aheat decarbonisation strategy that
includes engagement with the public, which can
help to secure a local mandate for infrastructure
and can help avoid costs and delay.

Provide funding and 'soft’ support for building
energy efficiency and low-carbon heat, focusing on
what has worked elsewhere: local area-based
schemes, zoning of incentives well supported by
advice, alocal list of trusted installers and 'one-stop
shop' communication.

Bring together industry and community stakeholders
to develop plans to use waste heat from industry to
heat Welsh buildings.

Implement a strong set of standards — with robust
enforcement —that ensure buildings are designed
for a changing climate and deliver high levels of

energy efficiency, alongside low carbon heat.

Publish a robust set of standards for new-build
homes and legislate in advance of 2023.

Publish an industrial decarbonisation
strategy that establish business models
for both electrification and hydrogen-use
in manufacturing, as well as CCS.

By 2030: All ore-based steel-making near-
ZEro emissions.

By 2040: All cement production near-zero
emissions.

Ensure decarbonisation plans are developed in
partnership with members of the South Wales
Industrial Cluster that are consistent with Net Zero,
including deep decarbonisation during the 2030s.

Set out new policies for resource efficiency in
industry in the forthcoming circular economy policy
package.

Support Welsh businesses to access UK-wide
funding.

Develop andimplement plans for training and skills
for the Net Zero fransition, with low-carbon
manufacturing being a pricrity area in Wales.

Use the forthcoming Conftract-for-
difference auction to ensure 40 GW of
offshore windinstalled in UK waters by
2030, reducing emissions from electricity
generation to less than 50 gCO2/kWh.

Publish the Energy White Paper.

Deliver plans to phase out the unabated
combustion of fossil gas for electricity
generation (by 2035).

Drive progress towards the Welsh Government’s
target of 70% of Welsh electricity consumption being
generated from renewables in Wales by 2030
through calling for ambitious deployment of
renewables through the UK's contract-for-difference
mechanism.

Continue to work withlocal communities and
developers on low-carbon generation projects.

Develop and deploy low-carbon
hydrogen supply and applications
through the 2020s.

Hydrogen strategy, including
consideration of the incentive framework
and the potfential roles for regulation.

Ensure that decarbonisation plans are developed
for gas processing and refining facilities consistent
with Net Zero, including deep decarbonisation
during the 2030s.

Consider opportunities for low-carbon hydrogen
production and use in Wales.

Environmental Land Management (ELM)
scheme up and running by 2024.

Implement a trading or auctioning
system to deliver private sector
investment in tree planting.

UK annualtree planting rates of at least
50 kha/year.

National food strategy and white paper.

Deliver a Sustainable Farming Payment scheme to
replace the Common Agricultural Policy.

Strategy to achieve annualtree-planting rates of at
least 4,500 hectares/year in Wales by 2030, rising to
7,500/year by 2035.
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Aviation and
shipping

Waste

Greenhouse
gas removals

Strategies for aviation and shipping
(including IAS) thatreflect UK Net Zero.

Continue to pursue international policy action
(rather than unilateral action) fo reduce emissions in
these sectors.

Widespread roll-out of CCS, including on
energy-from-waste plants.

Recycling rate of at least 70% achieved

across the UK, food waste 50% reduction.

No more biodegradable municipal and
non-municipal waste sent to landfill from
2025.

Deliver on the ambitious commitments in Wales’
recent ‘Beyond Recycling’ strategy.

Phase-out of the most harmful F-gases
andrestricting the use of all F-gases by
80%.

Participate in the planned GB-wide F-gas cap
scheme, either administered by the Environment
Agency or through a Welsh regulator.

Review the use of F-gases in Wales' health service
and take action to educate clinicians and patients
on the global warming impacts of inhalers.

Develop business models for scaling up
GGRs, with first plants being built in the
second half of the 2020s.

Work with UK Government to ensure Wales
contributes appropriately to UK-wide emissions
removals, which will also help to achieve Net Zero in
Wales.

Source: CCC analysisbased onthe milestones to delivering the Sixth Carbon Budget pathway, and HMG (2020) The Government Response to the
Committee on Climate Change's 2020 Progress Report to Parliament, Policy Exchange (2020) UK Energy & environment policy fimeline.
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3. Cross-cutting priorities for Net Zero policy in Wales

Delivering Net Zero wil require
overarchingchallengesto be
addressed, such as public
engagement, and ajust
fransition.
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Just two years ago, Wales was aiming to reduce emissions to at least 80% below
1990 levels, by 2050. The Committee now recommends that the 2050 goal for
Wales should be for an emissions reduction of atleast 100% (‘Net Zero’), and we
now recommend an 89% reductionin Welsh emissions by 2040.

This shift in ambition is necessary to meet the requirements of the UK Net Zero godl
and the Paris Agreement, and s possible given the rapid progress in low-carbon
technologies and the increasing levels of ambition around the world. Welsh
Government policy needs to ramp up to match.

The early foundations for a decade of delivery are being putinto place. The Welsh
Government has signalled its intent to legisiate a Net Zero target for 2050 and has
set out ambitious draft plans for waste management, draft transport strategy and
a rural support programme that provides funding for public goods, including
decarbonisation. Action isramping up in Westminster that will have significant
impacts on decarbonisation Wales.

A major delivery challenge remains to extend action to reduce emissions into all
areas of the economy within a portfolio of cross-economy policy that accelerates
a fair and just fransition to Net Zero. Historically, climate action has been led by the
parts of government which deal with energy and the environment. Increasingly,
action on reducing emissions to Net Zero and ensuring policies are resilient to
climate change will need to be led by all directorates and driven from the centre
of government.

The next Welsh Government willneed o recognise this, driving climate ambition
from the centre while ensuring all parts of the economy see emissions reduced.
This will need:

¢ Consistent low-carbon policy packages for all sectors, developed within a
systems approach, including a clearlong-term direction, investable
incentives, removal of non-financial barriers and investment in innovation
and skills. Welsh Government should work with the UK Government on
developing policy packages which meet these criteria.

¢ Regulation, acting to phase out high-carbon tfechnologies and behaviours,
supported by a rebalancing of carbon pricing fo favour low-carbon options
in all applications.

¢ Public engagement around the need for climate action, information about
how fo reduce emissions and involvement in decisions on how best to
achieve a transition.

* A plan for achieving a just transition for people, workers, consumers and
regions, building on the Treasury’'s Net Zero Review.

* Actions to encourage and enable of businesses and local authorities to
deliver ambitious climate objectives, through workable business models,
removal of barriers to action, and a strategy forhow sub-national action
can complement action at the national level.
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This section sets out our advice on the priorities for cross-economy climate policy. I
draws heavily on the advice from an expert group that we convened on Net Zero
policy (Box 5.2, Figure 5.2), as well as our own andalysis, the advice of our advisory
groups on headlth and finance (see Chapter 5 of the Sixth Carbon Budget Advice
Report), assessments we commissioned on the role of business and local
government, and the proposals from other independent organisations.

This section is set out in six sections:
a) The fullrange of devolved andreserved policy levers must be used together

b) NetZero must become the responsibility of all Welsh Ministers and all public
bodies and integrated info all decisions

c) Public sectorleadership, planning and infrastructure
d) Working with people and businesses
e) Ajustiransitionfor current and future generations

f)  Delivering Net Zero atlocal level
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Box 5.2

Summary of the Expert Advisory Group report on policy for Net Zero

Alongside our work on the UK Sixth Carbon Budget we convened an export policy
advisory group to provide input on how cross-sectoral policy can complement the
Committee’s existing approach to policy advice. The group was chaired by Professor
Cameron Hepbum, and consisted of Tera Allas, Laura Cozzi, Michael Liebreich, Jim Skea,
Lorraine Whitmarsh, Giles Wikes and Bryony Worthington.

The remit of the advisory group wasto think beyond sectoral targets and to suggest cross-
cutting, top-down views of how policy could accelerate progress towards achieving Net
Zero emissions by 2050. The group had three meetings between July and September
2020. Their report is published alongside our advice on the Sixth Carbon Budget.

The group concluded that the transition fo Net Zero can and will occur, and willleave a
positive legacy for future generations. They examined the UK as a complex adaptive
system and identified recommendations for accelerating progress and reducing the risks
of failure (Figure 5.1). The Group recognised an opportunity for Sensitive Intervention
Points (SIPs) coinciding with these recommendations, pointing to opportunities to
accelerate a transition towards Net Zero by exploiting socio-economic tipping points.
These included:

* Deepening public engagement through investments to support measures to lower
‘thresholds’ to behaviouralchange, such as energy efficiency or dietary alternatives.
This can form part of a public engagement strategy for Net Zero that educates the
public, involves people in decision-making and provides trusted information at key
decision points

* Delivering social justice via a clear long-term vision for specific regions coupled with
mechanisms thatreward the private sector for building industries in otherwise deprived
areas, starting now

* Government leading on Net Zero by requiring any company meeting with ministers
and secretaries of state to have a plan toreach net zero emissions

* Leveraging global dynamics by infroducing a border carbon adjustment, and
consider forming bilateral and multilateral preferential trading arangements for
environmental goods and services

* Penalising emissions by committing in the UK’s NDC to sequester 10% of CO2 emissions
generated by fossil fuels and industry by 2030

* Increasing business ambition by identifying businesses that shape industries —
celebrate and elevate them

* Accelerating technology via Pathfinder cities that can deliver comprehensive steps
towards Net Zero, and demonstrate the interactions required across complex systems
of low-carbon electricity, heat and transport

* Redirecting capital flows by infroducing Net zero aligned and transparent accounting
and auditing

* Harnessing legal avenues by legislating all regulators to regard the Paris Agreement,
Sixth Carbon Budget and 2050 Net Zero target in their duties.

Source: Advisory group on cross-cutting policy for the CCC (2020) Sensitive intervention points to achieve net-zero
emissions.
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Figure 5.1 A complexity economics framework for the
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Table 5.2

a) The full range of devolved and reserved policy levers must be
used together

Delivering the transition in Wales will require a strong policy framework that works
across all levels of government. Some key relevant policy levers are devolved o
the Welsh Government, while others are held by the UK Government (i.e. they are
reserved).

Wales' confribution is particularly important to the UK target due to its large
agricultural and manufacturing sectors. The UK cannot achieve Net Zero in 2050
without strong policy from the Welsh Government across key devolved areas
including planning, agriculture and land use, public engagement, housing and
local government.,

The Welsh Government, together with local authorities, can use devolved policy
levers on the demand side even where supply-side policies are reserved to the UK
Government (e.g. infroducing low emission zones, policies to encourage walking
and cycling, working from home, and reducing the need to travel long distances
through appropriate planning), provide 'soft' support (e.g. advice on low-carbon
heat) to support UK-wide or GB-wide policies, and use planning and procurement
powers to drive decarbonisation.

While all sectors will require a significant degree of interdependent policy from
both the UK and Welsh governments, the nature of devolution means that the
balance of policy action varies across different sectors of the economy. This
balance can be broadly classified in three ways (Table 5.2):

*  ‘Mostly’ devolved. Areas where powers are largely devolved, and the
Scottish Government can make progress, supported by UK Government;

* ‘Partially’ devolved. Areas where some key powers are reserved, but the
Welsh Government can still make significant progress using devolved policy
levers; and

*  ‘Mostly’ reserved. Areas where decarbonisationis most contingent on UK
Government policy, but supporting Welsh Government policyis needed.

Achieving Net Zero means the fullrange of policy levers must be deployed. In the
Balanced Net Zero pathway, the balance of required action between sectors
where levers are devolved andreserved is shared relatively evenly across the
economy (Figure 5.2).

Balance of devolved andreserved powers in Wales for different sectors

‘Mostly’ devolved
* Agriculfure

* Land use, land-use change and * Surface transport * Fuel supply

forestry
* Waste management

* F-gases’

‘Partially’ devolved ‘Mostly’ reserved

* Buildings * Electricity supply

* Manufacturing & construction
* Aviation
¢ Shipping

* BECCS for power generation
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* A GB-wide scheme is being infroduced from 2021.
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Figure 5.2 Responsibility forabatementin the
Balanced Pathway for Wales is shared by the UK
and Welsh Governments
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b) Net Zero must become the responsibility of all Welsh Ministers
and all public bodies, and integrated into all decisions

In our 2019 Net Zero advice, the Committee noted the need for the Net Zero
challenge to be embedded andintegrated across all levels of Government and in
all major decisions that impact on emissions.

Net Zero and adaptation will require cross-government action, led fromthe centre
and integrated to economic strategy. As discussed in the previous section, success
will be reliant on co-ordinated action across the UK and Welsh Governments.

As well as collaborating more closely with Westminster to ensure that UK policy
works for Wales and vice-versa, the Welsh Government can ensure its own internal
structures, public agencies and delivery bodies are well-equipped to deliver the
net zero fransition and integrate climate ambition with Wales’ broader strategic
objectives.

Existing structures and systems give the Welsh Government a head start in building
the type of coordinated, cross-government policy thatis needed to address
climate change:

* Organisational stfructure. There are no formal departmental divisions and
the Welsh Government instead operates as a single organisation. Within this
there are five ‘groups’, led by four directors general and the Permanent
Secretary of the Welsh Govemment.
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— This structure can help fo minimise departmental 'silos' and encourage
cross-government working towards shared government objectives).
This system is — in principle — suited to working fowards the Net Zero
goal, provided that objective is strongly endorsed and driven by the
cenfre of the Welsh Government.

— As action shifts into all sectors of the economy — including those where
key policies are devolved such as agriculture, land and waste
(Figure 5.2) — the Welsh Government must be adequately resourced to
fulfil its decarbonisation objectives under both the Environment (Wales)
Act and the Climate Change Act.

The Well-being of Future Generations Act enshrines Wales' global and
domestic responsibilities on climate change into Welsh law, and requires all
public bodies to consider climate change in their decisions.

c) Public sector leadership, planning and infrastructure

Increasingly, all policy and infrastructure decisions will need to be checked against
their consistency with the Net Zero target and the need to adapft to the impacts of
climate change.

The Welsh Government should lead by example, by reducing emissions and
ensuring climate resilience across its estate, using zero-carbon vehicles,
ensuring public bodies report on progress in reducing their own emissions,
and assessing climate risks, in line with best practice in the business
community.

Welsh Government planning frameworks should be closely aligned to Net
Zero (and adaptation) providing a favourable planning and consenting
regime for a low-carbon and efficient energy system and climate-resilient
infrastructure. Planning guidance should be reviewed (e.g. Planning Policy
Wales, and the use of HM Treasury's Green Book) to ensure consistency
against this objective. Some commentators also suggest a need for new
institutions, such as a Net Zero delivery body to help the delivery of these
objectives.

The National Infrastructure Commission for Wales should reflect the Net Zero
ambifion inits advice to Government on Wales' infrastructure priorities.

Procurement. The public sectorin Wales can use procurement rules
positively to help drive emissions reductions in a number of areas (e.g.
uptake of ultra-low emission vehicles, energy efficiency andlow-carbon
heat in buildings, low-carbon products).

Adaptation must also be integrated into all Government policy and Wales’
plans for reaching Net Zero must be consistent with a changing climate.
Climate change brings significant risks to Wales and the Net Zero target
does not preclude the need to adapt. Across multiple areas, and in
particular on buildings and land use, there are benefits to thinking
holistically about how policy can reduce emissions, while ensuring it
improves resilience to the UK's changing climate.

d) Working with people and businesses

People willhave a crucialrole in delivering Net Zero in Wales. An effective policy
approach to deliver the Net Zero transition must inform, engage and involve
people and business.
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The public should be engaged
around the need for climate
action, provided with
information about how to
reduce emissions and involved
in decisions on how best to
achieve afransition.

People should understand why and what changes are needed, see a benefit from
making low-carbon choices and have access to the information and resources
required to make the change happen. The engagement strategy should
recognise the importance of co-benefits such as improved air quality, comfort and
health and the need fo adapt to the impacts of climate change, alongside
reducing emissions.

A successful public engagement strategy for Net Zero in Wales is likely to require
the following:

* Involvement of people in decision-making, not just persuading them to
change, as part of a national conversation on the options available for
achieving Net Zero. This should be done in a way that allows people to
understand and deliberate over the options available, at a point where
people’sinputis most useful in policy-making — which is likely to differ
according to the policy being developed - and in a way that is fransparent
about how people’s decisions will influence the course of action taken.

¢ Trusted information available about the choices being made in the UK's
fransition towards Net Zero, the reasoning behind andimpact of these
choices as well as the provision of information available at critical decision
points, such as buying a new car or home, delivered using trusted
messengers and intermediaries. Tools like the Mackay Carbon Calculator”
have been used in promoting an understanding of choices available inthe
UK, and globally. Further tools, such as a carbon footprint calculator, should
also be considered.

¢ Educatingthe public on the need for climate action fo reduce emissions
and to adapt to climate change, on the options available for reducing
emissions, and on the challenges and opportunities likely to arise during the
fransition.

People have to be fully engaged and empowered to achieve Net Zero. To date,
much of the success in reducing UK emissions has been invisible to the public.
Government policy has enabled emissions reductions to proceed in a way that has
notrequired mass engagement, byreducing the 'supply' of emissionsinto the
economy. For example, low-carbon power now provides over 50% of the UK's
electricity supply, with no change to the service that electricity provides.

Public engagement will be instrumentalin giving Welsh citizens a sense of
ownership of and participation in designing climate policy that benefits everyone.
Reaching Net Zero emissions will require more involvement from people in
engaging with the emissions reductions required, and reducing or adapting
demand for energy intensive services:

e Over 40% of the abatement in ourscenarios to 2035 involves some
behaviour changes from consumers as they adopt new low-carbon
technologies (e.g. driving an electric car, or installing a heat pump instead
of a gas boiler) (Figure 5.3).

e Over 15% of the abatement requires consumer choices — both foreduce
demand and improve efficiency. Shifting quickly towards healthier diets,
reducing growth in aviation demand and choosing products that last
longer and therefore improve resource efficiency are allkey. In the
Widespread Engagement scenario this is even higher, at 19%.

" The Mackay Carbon Calculator is an online tool, developed by Government, that allows users to make choices on
how to meet the UK’s 2050 target and see theimpact of these choices.
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reductionsin our scenarios
requires some level of
behaviour change.

Reaching NetZero wil not be
possible without involving
people in the transition.

145

Figure 5.3 shows that nearly 60% of the changes in the Committee’s Balanced Net
Zero Pathway forthe UK rely on societal orbehavioural changes.

Figure 5.3 Role of societaland behavioural «
changesin the Balanced pathway for
the UK (2035)

B | ow-carbon technologies or
fuels, not
societal/behavioural
changes

B Measures with a
combination of low-carbon
technologies and
societal/behaviour changes

B Largely societal or behaviour
changes

Source: CCC (2020) The Sixth Carbon Budget.

It will not be possible to get close to meeting a Net Zero target without engaging
with people or by pursuing an approach that focuses only on supply-side changes:

e Atthe moment, the public are generally supportive of action to tackle
climate change. 80% of the public are concemed about climate change
and 66% of people are now aware of ‘Net Zero’ specifically, up from
around half of people earlier this year.3 However, only half of people are
aware that their gas boiler produces greenhouse gas emissions.4 People
who wish fo reduce theirimpact on emissions are not provided sufficient
support to make decisions that achieve this.

e People willneed help to make low-carbon choices, both in terms of
behaviours and in adopting low-carbon technologies. This will require
making low-carbon choices more avdailable and easier to use, provision of
information, trials fo see what works and policy that leams by doing. Some
of the difficult decisions that will be required, (e.g. on the balance of
electrification and hydrogen that replaces natural gas heating), will only be
possible if people are engaged in a societal effort to reach Net Zero
emissions and understand the choices and constraints.

Wider engagement around the need for climate action will be essential in
reaching Wales' climate objectives, including public information about how to
reduce emissions andinvolvement in decisions on how best fo achieve a fransifion.

¢ The UK's Climate Assembly that was convened by UK Parlioment has been
a welcome step fowards understanding public attitudes to achieving Net
Lero.

Advice Report: The pathto a Net Zero Wales



¢ The Welsh Government has not summoned a Climate Assembly, but it can
apply the lessons learned from the UK Climate Assembly. Any programme
to engage with citizens and understand the considerations in Wales that
are distinct and different from the rest of the UK would be welcomed by the
Committee.

While government must set the frameworks for the fransition, and citizens must
make low-carbon choices, the private sector must invest and fransform their
business models. This will often be driven and supported by the third sector.
Recognising the criticalrole of the private sector, the Committee is publishing a
dedicated briefing note to make the Sixth Carbon Budget recommendations
relevant to business in the UK.

Welsh Government policy should encourage businesses to make these investments
and give them the confidence to do so atlow cost. Real-economy policy will be
key to making low-carbon investments atfractive and to overcoming barriers,
including on skills and the just transition. However, softer levers and financial rules
will also have arole in a complete policy package:

e Conveningrole. It isimportant the Welsh Government maximises its
potential to bring stakeholders together, and facilitate dialogue and
strengthen relationships, to enable the development of mutually-beneficial
projects that conftribute to decarbonisation.

¢ Working with the UK Government to ensure that UK-wide industrial policy
works for Wales.

* Access to UK-wide funding. The Welsh Government should seek to ensure
that businesses have good access to UK-wide funding opportunities where
possible and appropriate.

“See CCC (2020) The role of businessin deliveringthe UK's Net Zero ambition.
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e) A just transition for current and future generations

Fairness is fundamental to public support for decarbonisation, and must be
embedded throughout policy. Only a fransition that is perceived as fair, and where
people, places and communities are well-supported, will succeed. UK Government
policy, including on skills and jobs, must join up with Welsh Government and local
policy on the just fransition. Vulnerable people must be protected from the costs of
the transition and benefits should be shared broadly.

Scotland’s Just Transition Commission was appointed to advise ona Net Zero
economy thatis fair for all. It has identified four priorities for achieving a just
fransition:

1) Planning ahead - clear tfransition plans need to be developed downto the
sectoral level so that surprises are minimised. Unplanned transitions tend to
be unjust transitions.

2) Engagement — people need to be brought into the decision-making
process and derive a sense of ownership of the Net Zero project.

3) Bringing equity to the heart of climate change policies. Climate policies
need fo be systematically screened for their impact on vulnerable and
excluded groups and for the opportunity to address existing inequalities.

4) Start now. The fransition is already underway both inthe UK and around the
world. A strategy that recognises this can put the UK at the forefront of
addressing fairnessin a fransition to Net Zero.

Planning for a just transition must start now. Investing in green jobs, safeguarding
livelihoods, and ensuring the costs and benefits of decarbonisation are distriouted
fairly are crucial aspects of the fransition to Net Zero.

* Areas of particular concern in Wales are the decarbonisation of heavy
industry and reducing emissions from agriculture. The Welsh Government’s
commitment to a Climate Just advisory group is animportant first step,
while the HM Treasury Net Zero review will have important implications for
peoplein Wales.

e Lessons can be learned from Scotland’s Just Transition Commission, which
identified the key elements of an effective just transition strategy for
Scotland, including developing fransition plans across the economy,
widespread public engagement, fair sharing of costs and support for the
vulnerable, starting fromtoday.

f) Delivering Net Zero at a local level

The 22 local authorities in Wales have a duty under the Future Wellbeing of
Generations Act 2015 to place sustainable development at the heart of their work.
More than half of all local authorities in Wales have declared Climate
Emergencies, with the majority of targets focused on making emissions reductions
by 2030.

Local authorities, combined authorities and regional agencies have a key role in
delivering projects and strategies that reduce emissions and help the UK adapt to
a changing climate, and their climate plans can be an effective means of
delivering national objectives, but are currently under-resourced for these tasks:
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Plans by local authoritiescan
represent ‘locally detemined
contributions’ towards
meeting the UK’ and Wales’
climate objectives.

Recognising the critical role of
local authorities, the
Committee is publishing a
dedicatedreport on the how
local authorities can deliver
emissions reductions (and how
Government should enable
themto do so).

Government should support
local andregional authorities
to deliver climate action, as
part of the national strategy fo
deliver Net Zero.

Local authorities have direct control of a small proportion of a local area’s
emissions, but have strong potential influence over a muchlarger
proportion of emissions through land use and transport planning policies
and decisions, housing and waste services and other activities).

Local authorities are proposing ambitious climate action at the local level,
which meets, or in some cases exceeds, the top-down climate objectives
of the UK and Wales. These action plans can represent ‘locally determined
contributions’ to deliver climate action across Wales. However, there is
significant uncertainty around how comprehensively these plans will be
delivered, as well as how they fit into national, orindeed neighbouring
local, strategies for achieving Net Zero.

In Wales local councils and regional bodies are integrated into national
climate strategies through regional energy strategies in Wales.s

Local authorities have arange of levers attheir disposal, which canshape
and deliver climate actionin their local area (Box 5.3). However, these
levers alone are unlikely to result in sufficient action, without further policy
and funding support from Government as part of a comprehensive Net
Zero strategy that clarifies the role of local authorities in delivering Net Zero.

Local authorities are a cornerstone of climate change partnerships across
the country that link key delivery organisations to deliver Net Zero, resilient
and well adapted places that foster nature recovery and support good
jobs and skills.

Alongside this report and our work on the Sixth Carbon Budget, we are publishing
an accompanyingreport on the role of local authorities in delivering climate
action across the whole of the UK. This report summarises the key powers and
levers available to local authorities, and provides recommendations to local and
national governments on how local authorities can be empowered to deliver
climate action, as part of a national strategy to achieve Net Zero (Box 5.3).

The Welsh Government should support local authorities to deliver climate action as
part of the national strategy to deliver Net Zero, and without mandating how local
areas should achieve their climate godls. This is likely to require additional funding
for staffing and resources for local delivery plans, alongside a ‘duty to collaborate’
to encourage authorities to work with local, regional and national partners to
deliver their climate ambitions. Without additional support, and some level of
coordination there is a risk that local plans fragment a national Net Zero strategy.

Building onlocal climate ambition, Government should consider
infroducing a duty to actfor local authorities, in accordance with NetZero
and to develop climate action plans within a common reporting system®
that can devolve climate accountability to the locallevel, and empower
local authorities to take action.

Local authorities will need to be properly resourced and supported to
develop the skills and capacity needed o plan and implement climate
action across both emissions reduction and climate adaptation in their
local areas.

" Local authoritiesin Scotland already use a common reporting system. See CCC (2020) Local Authorities and the
Sixth Carbon Budget.
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* Local areas should work together as part of a broader dialogue around
how local and national action can coordinate action towards Wales’
climate objectives. Local area energy plans can be used fo increase
understanding of how individual areas can achieve Net Zero, and
Government should consider infroducing a ‘duty fo collaborate’ for local
authorities andregional partners and national agencies, so that the plans
of neighbouring areas and regions are taken into accountinlocal
decarbonisation strategies.

¢ The UK Government’s Net Zero Strategy should align and clarify the roles of
national, sub-national, regional government, public bodies and local
authorities in delivering the UK’s climate objectives. This should provide a
clear direction to reduce uncertainty, and additional powers where
needed. The recent NAO review on how the Government is coordinating
for Net Zero notes that local authorities are currently absent from the
Government’'s coordination strategy.s A lack of coordinationrisks missing
opportunities and synergies across local and national plans that could
increase costs and slow down the pace of the transition.

Box 5.3

The role of local and regional government in delivering the Sixth Carbon Budget

Local authorities are increasingly ambitious in their plansto tackle climate change. As of
October 2020, over 300 UK local authorities had declared climate emergencies —
including the maijority of local authorities in Wales - and many are now in the process of
developing plans to deliver against ambitious Net Zero targets. Local authorities have a
range of existing levers that can be used to deliver local action thatreduces emissions
and prepares local areas to a changing climate. Key powers and duties include:

* Alocal leadership role to support the economic, health and social wellbeing of
communities

* Planning powers over building and transport

¢ Duties to prevent homelessness and prevent hazardsin housing

* Powers to ensure buildings meet basic energy efficiency standards

¢ Duties to manage risk including climate risks such as flooding

* Duties and powers to protect the environment, wildlife and heritage

* Duties to collect and dispose of waste

* Borrowing andinvestment powers

However, these levers alone are unlikely to be sufficient to deliver local authorities’ Net
Zero ambitions, due to gapsin powers, policy and funding barriers, and a lack of
capacity and skills at a local level. Additionally, without some level of coordination from
Government, the UK risks pursuing a fragmented strategy towards Net Zero.

Alongside our work on the Sixth Carbon Budget and Wales' climate targets, we are
publishing an accompanying report on the role of local authorities in delivering the UK’s
Net Zero ambition. The report aims to provide a framework for aligning climate action at
the local level withthe CCC's pathways for the UK, as well as recommendations for local,
regional and national Governments aiming fo remove barriers to delivering local climate
action in the UK.

Source: CCC (2020) Local Authorities and the Sixth Carbon Budget.
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4. Sectoral priorities for Net Zero in Wales

Building on the cross-cutting policy pricrities identified in Section 3, progress will
need to be made in developing climate policy in all areas of the economy, in
order fo drive the emissions reductions required by our scenarios.

This section is set out in six parts:

a) Transforming Wales’ buildings

b) Decarbonising fransport

c) Helping Welsh industry to cut carbon and increase resource efficiency
d) Delivering low-carbonland use and supporting famers

e) Movingtowards azero-waste economy

f)  Alow-carbon, flexible energy system

a) Transforming Wales' buildings

Wales' buildings will need to move entirely over to low-carbon heating systems by
2050 at the latest. Boiler lifetimes of around 15 years imply that markets and supply
chains for low-carbon heating need to scale up to cover all new installations in
Wales by the first half of the 2030s. Sales of new fossil fuelled heating appliances
should be phased out by 2028 for homes off the gas grid, and by 2033 for buildings
on the gas grid.

The current expectation is that low-carbon heating will have higher financial costs
than continuing to install and operate fossil gas bailers. This points to the need for

energy efficiency to improve more quickly, and further innovation and investment
is also required to drive down installation costs while continuing to improve quadlity.

As these changes are taking place, resilience measures also need to be included
to make homes safe and comfortable in the changing climate, including passive
cooling, water efficiency and flood protection.

The Welsh Government has devolved powers on building standards for new-build
properties. These should be used to ensure new buildings have a high standard of
energy efficiency and are designed forlow-carbon heating systems. This will avoid
costly retrofitin future and ensure energy bills are no higher than needed. This is an
area in which Wales can play a leading role in UK action to reduce emissions.
However, regulation of energy markets, oil and gas, electricity and gas networks
and consumer protection remain reserved to the UK Government.

Priority areas for the Welsh Government
A clear direction is needed for buildings heat and efficiency in Wales, which sets
the direction for the next 30 years, reaching zero emissions from Welsh buildings by

2050 at the very latest, and cleary defines where key actions fallunder devolved
orreserved powers.
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Heat decarbonisation strategy . The Welsh Govemment should develop a
heat decarbonisation strategy” that includes engagement with the public,
helping to secure a local mandate for infrastructure and helping to avoid
costs and delay:

— This must be consistent with the forthcoming UK Heat and Buildings
Strategy and wider UK Net Zero Strategy, particularly relating fo
reserved decisions on energy pricing, the gas grid, and reserved
powers to regulate energy efficiency in buildings.

— There should be clear trajectories of standards across the building
stock for both efficiency and a phase-out of the installation of new oll
and gas boilers, by the late-2020s and mid-2030s at the latest,
respectively. Areas designated for low-carbon district heat networks
and hydrogen conversion will need to be identified well in advance,
to enable buildings in these areas to be given exemptions from fossil
phase-out dates where necessary.

— Electrification, alongside low-carbon district heating schemes where
viable, is of primary strategic importance; hydrogen is particularly
valuable where it can provide flexibility and could play arole in
regional grids, particularly in areas near industrial clusters.

— Hybrid heating systems (e.g. with a heat pump installed alongside a
gas boiler) can play a useful role both on and off the gas grid, at least
over the next decade and with scope for enduring benefits beyond.

— Standards should encourage holistic building designs and retrofit
opportunities that incentivise low-carbon heat and energy efficiency,
while ensuring buildings are resilient to the future impacts of climate
change.

New buildings. The Welsh Government has devolved powers on building
standards for new-build properties. These should be used to ensure new
buildings have ulira-high standards of energy efficiency and are heated
through low-carbon heating systems from the outset. This will avoid costly
retrofitin future and ensure energy bills are no higher than needed. As a
devolved power, thisis an areain which Wales can play a leadingrole in
UK action to reduce emissions.

Low-carbon heat and energy efficiency in existing buildings should be a
high priority for the Welsh Govemment. Heating and regulations around
retrofit of energy efficiency are bothreserved areas of policy, although the
Welsh Governmentis able to provide funding to retfrofit programmes.
Despite limited policy levers, under existing powers there are imp ortant
actions that can be taken to drive and facilitate emissions reductions from
buildings:

— Wales currently participates in the GB-wide Renewable Heat Incentive
(RHI), whichis due to end in 2022. The Committee’s recommendation
is that this funding is extended beyond this date, and supplemented
by a programme of funding and standards that incentivises the
uptake of low-carbon heat and energy efficiency.

" Potentially as part of the low-carbon delivery plan.
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- The Welsh Government can provide funding and 'soft’ support for
buildings energy efficiency and low-carbon heat, focusing onwhat
has worked elsewhere: local area-based schemes, zoning of
incentives well supported by advice, a locallist of trusted installers and
‘one-stop shop' communication. We recommend regional and local
area planning is used to facilitate decisions on the future of heat,
sitting within a decision-making framework spanning national, regional
and local levels.

— Local authorities already play key roles in areas such as enforcement
of building regulations aswell as duties to enforce Energy Performance
Certificate (EPC) legislation.” This must be a priority. Existing regulations
require all privately-rented properties in England and Wales to be at
least EPC band E by April 2023. There are proposals for tightening
domestic and non-domestic PRS standardsin England and Wales.
There remain gaps in the Government’sregulatory framework to meet
the EPC ambitions set outin the Clean Growth Strategy. We
recommend a delivery mechanism for social homes and minimum
standards af point of sale.

Low-carbon heat networks are a competitive and flexible solution in heat-
dense areas such as cities. The Welsh Government can bring together
industry and community stakeholders to develop plans to use waste heat
from industry to heat Welsh buildings, and use regional and local area
planning to identify areas for heat network development now.

Supporting actions. Alongside these priority areas, the Welsh Government
should:

— Deliver enabling measures to remove barriers to uptake of low-carbon
heat. This includes information provision, skills development and
favourable planning regimes.

— Continue to tackle the challenges of fuel poverty (e.g. through the
next Fuel Poverty Strategy) and wider issues of housing condition,
including overheating, poor indoor air quality and sustainable
drainage.

b) Decarbonising transport

Decarbonising emissions from Wales' vehicles will require take-up of low-carbon
technologies, low-carbon fuels and efficiency improvements for petrol and diesel
vehicles and behaviour change to reduce fravel demand and shift journeys onto
lower-carbon modes of transport.

In our scenarios 9% of car-miles can be reduced (e.g. throughincreased
home-working) or shifted to lower-carbon modes (such aswalking, cycling
and public fransport) by 2035, increasing to 17% by 2050.

A high take-up of electric vehicles (EVs), resulting in the end of sales of new
conventional cars, vans and plug-in hybrids (PHEVs) by 2032 at the latest.
From 2030, regulatory approval to drive fossil fuel cars, vans and motorbikes
should be limited to 2050 so that remaining fossil fuel vehicles are removed
from the fleet at that point. High take-up of EVs will require significant roll-
out of charge poinfts.
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¢ Heavy goods vehicles. There is currently considerable uncertainty overthe
most cost-effective and feasible decarbonisation option for heavy goods
vehicles (HGVs), and Government will need to fund large-scale trials of
different technologies to gain a better understanding of options and for the
market to develop.

A comprehensive policy package will be needed from UK Government to deliver
onits new commitment to phase out sales of new petrol and diesel cars and vans
by 2030, including ensuring that plug-in hybrids play no more than a niche role by
then.

A further commitment should be made to phase out sales of diesel heavy goods
vehicles no later than 2040, supported by large-scale trials in the near term.
Recharging and refuelling infrastructure will need to develop to meet the range of
emerging needs.

Effective demand-side policyis also essential — we identify significant opportunities
and advantages to reducing travel demand, but this will not happen without
support from both UK and Welsh Government to make low-carbon modes of
fransport the default option.

The COVID-19 pandemic is already changing how people travel, and provides an
opportunity to encourage sustainable behaviours such as working fromhome and
active travel (e.g. walking and cycling). Some cities are already redesigning streets
to encourage waling and cycling instead of car use. Without Government
supportin these areas there is arisk of lower use of public fransport andincreased
use of cars, in the short term.

Priority areas for the Welsh Government

The main devolved policy levers for fransport are on the demand side. We
therefore focus on ways that Wales can cut emissions by using these levers, which
also have wider benefits, together with actions that can facilitate uptake of ultra-
low-emissions vehicles.

¢ Public tfransport and especially active travel can reduce emissions from
road transport, especially inthe nearer term. Walking and cycling can have
considerable health benefits, whilst reduced car use willimprove air quality.
There is potential to recycle revenue from clean-air zones into cycling
infrastructure and public fransport, including procurement of ultra-low-
emissions buses. The Welsh Government should strengthen schemes to
support walking, cycling and public fransport to reduce demand for higher-
carbon travel, and to lockin positive changes to travel habits in response to
the COVID-19 pandemic. Wales’ should set out a planto decarbonise its
rail network, which will be nationalised from February 2021.

* Supporting uptake of ulira-low-emission vehicles. Uptake of electric
vehicles has been slowin Wales to date. It is important to develop a better
network of charging points, especially in mid-Wales, and tackle other non-
financial barriers (e.g. through parking, use of priority lanes, raising
awareness and public procurement). More progressis needed fo support
EV charging for those without off-street parking, for shared car parks and
renters. Development of charging infrastructure will benefit from grants
made available by either the UK or Welsh Govemments but will also require
private investment, including by regulated electricity network companies,
notably the Distribution Network Operators (DNOs) that are developing
investment business cases that will be submitted to Ofgem for the period
2023-2028.
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These can be delivered through the upcoming Welsh Transport Strategy. The draft
Strategy contains promising proposals that place active travel and public transport
at the top of the fransport hierarchy, encourage remote working, and make
commitments on public charging infrastructure.

c) Helping Welsh industry to cut carbon and increase resource
efficiency

Our Balanced Net Zero Pathway sees manufacturing & construction emissionsin
Wales reduced by 33% by 2030, 95% by 2040 and 97% by 2050 from 2018 levels,
based on fuel switching, carbon capture and storage (CCS) and improvements to
resource and energy efficiency. Additionally, production of fossil fuels will be much
lower by 2050, and bioenergy resources willincrease in line with expanding UK
production of forestry residues and perennial energy crops, with a wholesale shift
to use with CCS accelerating during the 2030s.

¢ Improvementsinresource and energy efficiency lead to the largest
emissions reductions in the early 2020s, with smaller conftributions from
electrification, biofuel use and material substitution. Fuel switching and CCS
deployment scale up from 2025.

e Infrastructures for CCS and hydrogen are deployed from 2025 in the
pathway, starting near industrial clusters. Electricity network connection
capacity is also increased around newly electrifying sites. The 2030s sees
substantial scale-up across these three major networks.

¢ Policy develops rapidly to ensure that it pays forcompanies to implement
societally cost-effective measures and that non-financial barriers are
addressed.

¢ Supply chains scale up at pace inthe pathway. More workers acquire skills
to implement low-carbon measures, the supply of necessary technologies
and equipment grows, and the availability of finance increases.

For the decarbonisation of manufacturing, construction and fuel supply industries
to succeed in Wales, the UK Government must move from the current piecemeal
approach to a comprehensive transition support framework. Taxpayer funding will
be key in early years to ensure industries stay internationally competitive while
reducing emissions. The development of longer-term policies, such as border
carbon tariffs or carbon standards, should beginimmediately, for example through
development of improved measurement of carbon-intensity. Policy must tackle
both the demand-side and supply-side for low-carbon products and ensure
relevantinfrastructure is available.

Priority areas for the Welsh Government

The Welsh Government has roles to playin industrial decarbonisation, particulary
through schemes which promoting energy efficiency and resource efficiency,
incentivising low-carbon heat inindustry, and developing a skilled workforce for
the low-carbonjobs of the future.

* Set out new policies for resource efficiency in industry in the forthcoming
circular economy policy package. This should encourage the reuse, repair
and remanufacture of products and materials, and maximise the
economic and social opportunities of a more circulareconomy, with a
particular focus on policies for encouraging efficiency within
manufacturing and construction. Further funding should also be made
available through Wales' Circular Economy Fund, which hasmade £3.5m
of funds available, as part of Wales’ post-COVID response.8
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Support Welsh businesses in accessing UK-wide funding. Some current
funding is available to support the decarbonisation of UK industry, via the
Industrial Energy Transformation Fund (IETF), Clean Steel Fund, Industrial
Decarbonisation Challenge and others. Welsh Govemment can provide
‘'soft’ support for Welsh businesses to access this funding.

Skills and training. Develop androll-out of plans for training and skills for the
Net Zero transition, with low-carbon manufacturing being a pricrity area in
Wales. As a key constraint for the pace of the Balanced Pathway, the
capacity of skills and supply chains needs to be increased. While this can
be partially achieved through demonstration projects, additional work on
mapping supply chains and future skills gaps is likely to be needed. As part
of this, the Welsh Government can consult engineering, procurement and
construction organisations and fraining institutions on new training courses
for the required upskilling.

d) Delivering low-carbon land use and supporting farmers

Delivering emissionsreductionsin agriculture and land-use in Wales will require a
transformation in the use of land while supporting Welsh farmers.

Our scenarios for deep reductions in land-based emissions balance the need to
reduce emissions with other essential functions of land, including maintaining food
production (which will help prevent the off-shoring of emissions), climate change
adaptation and biodiversity. They require the rapid adoption of low-carbon
farming practices, a shift to less carbon-intensive diets and sustainable
improvements in crop yields, such that at least 19% of agricultural land in Wales is
released by 2050 for actions that reduce emissions and sequester carbon.

By 2030 our Balanced Pathway involves planting a cumulative 43,000
hectares of mixed woodlandin Wales to remove CO; from the atmosphere
as they grow, increasing to a total of 180,000 hectares by 2050.

Our Balanced Pathway involves a 20% shift away from meat and dairy
products by 2030, with a further 15% reduction of meat products by 2050.
These are substituted with plant-based options. Thisis within range of the
Climate Assembly’s recommendations for a 20-40% reduction in meat and
dairy consumption by 2050. Our pathway results in a reductionin livestock
numbers and grassland areq, delivering annual abatement of 1 MICOze by
2035 in Wales, rising to nearly 1.3 MtCOze by 2050.

We assume food waste is halved across the supply chain by 2030 inline
with the Waste and Resources Action Programme’s (WRAP) UK Food Waste
Reduction Roadmap. This would reduce total UK emissions by almost 1
MICO2e in 2035.

A further 56,000 hectares of agriculturalland can shift fo bioenergy
production (including short rotation forestry) by 2050. Peatlands must be
restored widely and managed sustainably. Low-carbon farming practices
must be adopted widely, while raising farm productivity.

Alongside nature-based removals, the UK is very likely to need bioenergy
(largely grown in the UK) with CCS to deliver engineered removals of CO,
at scale — though this may not necessarily be located in Wales.

Advice Report: The pathto a Net Zero Wales



We set out detailed recommendations on policy for land and agriculture in
January 2020. These must be implemented in a way that is fair fo farmers. The
priorities remain: a stfrengthened regulatory baseline o ensure low-regret measures
are adopted; incentive schemes such as auctioned contracts to drive
afforestation; and enabling measures to address issues such as skills, supply chains
and barriers for tenant farmers. Policy design must account for the challenges of
the changing climate and reflect wider environmental priorities, including for
biodiversity, fo harness potential synergies and avoid unnecessary trade-offs.
Policies are also needed to cut food waste and encourage a reduction in
consumption of meat and dairy.

Priority areas for the Welsh Government

Wales' Net Zero and climate resilience goals will not be met without changes in
farming and land use. The agriculfure, land-use and waste sectors present an
opportunity forthe Welsh Government to demonstrate its low-carbon credentials
by mobilising the full range of devolved powers in these sectors. Sufficient funds
must be made available to Wales by the UK Government to replace the Common
Agricultural Policy (CAP), commensurate with the scale of confribution that Wales’
land can make to reducing UK emissions. Some schemes will benefit from UK-wide
co-ordination, including a market mechanism for tree planting — which would, for
example, allow Welsh land managers to be paid to offset emissions from flights
taking off from England —and a UK-wide Bioenergy Strategy.

¢ The Welsh Government's successor to the EU's Common Agricultural Policy
(CAP), will be critical. Wales are considering responses to its consultation to
replace the CAP with a similartype of payment scheme for delivering
environmental benefits (‘Sustainable Farming Payment’). A second
mechanism is being developed fo help farm businesses (Business Support
Payment).

— Multiple opportunities exist, including transitioning to plant-based food
(e.g. cereals and legumes), growing bioenergy crops, lower-carbon
livestock production and receivingincome for low-carbon land
management (such as increased free-planting or peatland
restoration, much of whichin our scenarios occurs on land released
from raising livestock).

— For farmers, raising awareness and the provision of fraining onthe
adoption of sustainable management practices is crucial.

* Forestry. Whilst the Welsh Govemment has previously announced highly
ambitfious free-planting targets, curent rates are far below the level
needed to reach these. The Welsh Government should simplify and
streamline the process for supporting free planting, in order to reduce the
barriers to action.

* Introduce new schemesto address non-financial barriers to change such
as retraining and awarenessraising, tackling tax treatment of woodland
creation and tenancy and landlord constraints.

* Encourage consumers to shift to lower-carbon diets and reduce food
waste. The Welsh Govemment should implement low-cost, low-regret
actions to encourage a shift away from meat and dairy (e.g. the public
sector taking a leadin providing plant-based options with all meals. A food
waste reduction strategy should include immediate low-cost measures (e.g.
target setting in the public and private sectors); measures to ‘nudge’
consumers towards best practice and mandatory separate food waste
collection.
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* Support wider public interest objectives. Reducing emissions andincreasing
carbon sequestration sit alongside many other public interest objectives for
Wales, including adaptation to climate change and biodiversity. Policies to
increase carbon sequestration should be implemented in a way that also
supports these wider objectives, for example by aligning the timing and
security of payments for different environmental goods.

e) Moving towards a zero waste economy

Achieving significant emissionreductions in the waste sector requires a step-
change towards a circular economy, moving away from landfill and energy from
waste” (and the associated methane and fossil CO, emissions), and towards a
reduction in waste arisings and collection of separated valuable resources for re-
use and recycling. This applies at local, regional and national levels.

Overall, Wales' waste policy andlong-term targets are ambitious and - if delivered
successfully — would put Wales on track to substantially reduce emissions from this
sector.

Priority areas for the Welsh Government

Wales currently recycles 62.8% of municipal waste today, which is one of the
highest recycling rates globally. In December 2019, the Welsh Government
consulted on a new circular economy strategy ‘Beyond Recycling’. This contains a
number of ambitious near-term and longer-term targets:

e A ‘zero waste' goal for 2050, aiming to phase out residual waste to landfill
and incineration (an effective 100% recycling rate from all sectors).

¢ Development of minimum preparation for re-use targets for local
authorities, and prioritising re-used and remanufactured contentin the
goods that the public sector procures.

e A 50%reduction in food waste by 2025, against a 2006-07 baseline, and
looking to go further after 2025.

e 70%recycling of allwaste by 2025, as well as statutory local authority
recycling targets at the same level. A £6.5 million fundis available for local
authorities and public bodies to increase theirrecycling rates. Improved
waste collections for Welsh businesses are also being implemented, 13with
bans on the landfilling orincineration of specified separately collected
recyclable materials.

If all successfully enacted, the above goals would substantially reduce future
waste sector emissions. Wales currently has a target of an 80% reduction inwaste
sector emissions by 2020, and 92% by 2030, compared to 1990 levels. However, the
2020 target looks extremely challenging, given the latest 2018 data of a 62%
reduction and little change since 2016. Wales' Landfill Allowance Scheme, which
focused on reducing landfill of biodegradable municipal waste, also ended in
March 2020.

Wales’ current ‘Towards Zero Waste' strategy from 2010 has similar recycling
targets, along with targets for <10% of municipal waste to be landfilled by 2020,
and <5% by 2025. These existing targets may be built on or superseded by other
metrics when Wales' final circular economy strategy is published.

“Including Energy from Waste (EfW) incineration along with other waste to power/heat conversion technologies, such
as gasification and pyrolysis plants classified as 'Advanced Conversion Technologies' (ACT) by BEIS .
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The Welsh Government should:

Infroduce the ambitious actions on material efficiency, including material
substitution, that were announced in the Beyond Recycling consultation.

Infroduce mandatory business food waste reporting to help achieve
reductions in food waste, building on the current voluntary approach,?
alongside reductions in household food waste. Wales achieving the UN's
Sustainable Development Goal 12.3 (halving per capita food waste by
2030) would also free up more land for carbon sequestration.

Ensure new energy from waste plants are future-proofed for CCS. New
energy from waste plants (and plant expansions) above a certain scale
should only be constructed in areas confirmed to soon have CO,
infrastructure available, and should be built 'CCS ready' or with CCS.10
Local councils should be carefully considering the fossil emissions from
waste fo energy plants, and how these plants will retrofit CCS in the future.

Legislate for and implement a ban on landfilling of all biodegradable
municipal and non-municipal waste from 2025. There must be sufficient
recycling/composting/AD treatment capacity made available before the
ban comes into force, so that significant increases in energy-from-waste
are avoided.
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f) A low-carbon, flexible energy system

Most levers related to the UK's energy system are reserved. The decarbonisation of
the power sector has been a strong UK success story so far, where a combination
of policies — including carbon pricing, regulation, de-risking of investment and
planning policy — have enabled the electricity supply sector to lead UK
decarbonisation ahead of other sectors. UK policy will stillhave animportant role in
future to ensure the market delivers sufficient scale and flexibility o support the
decarbonisation of the rest of the economy.

Carbon pricing isan important element of power sector decarbonisation. Emissions
frading is a devolved matter (although other possible mechanisms for pricing
carbon - such as a carbon tax — may be reserved). Unfil now the UK has
participated in the EU Emissions Trading System (EU ETS), and the UK Government
has led negotiations with the other EU Member States regarding what follows from
2021.

At the time of writing, the future of UK carbon pricing beyond 2020 was still
uncertain.

Priority areas for the Welsh Government

The Welsh Government should:

* Set out an updated assessment of how much renewable and dispatchable
low-carbon electricity generation will be required to meet Net Zero in Wales
and contribute cost-effectively to Net Zero in the UK, with a clear frajectory
to 2050. This will require working with energy network companies and local
authorities fo develop a clear vision of changes to gasand electricity
demand that might be expected within Wales as heat, transport and
industry are decarbonised inline with Welsh emissions targets and UK-wide
carbon budgets.

¢ Work with the UK Government to deliver a phase-out of the burning of
unabated gas for electricity generation by 2035, ensuring that existing gas
plantin Wales are given opportunities to switch fo low-carbon hydrogen or
fit CCS, within their economic lifetime.

¢ In partnership with the UK Government and the governments of Scotland
and Northern Ireland, ensure thatthe UK's future carbon pricing strategy
reduces emissions from the power sector.

¢ Align Planning Policy Wales (PWP) to a NetZero energy system by ensuring
Wales has a favourable planning and consenting scheme for onshore wind
and other renewables, and supporting repowering and life extension of
existing wind power in Wales.
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